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ABSTRACT
Candidate: Donna Littlewood
A thesis submitted to the University of Manche$terthe degree of Doctor of Philosophy
in the Faculty of Biology, Medicine and Health ip, 2018.
Thesis title: Understanding the role of symptoms of sleep distnce in suicidal
pathways

Growing evidence shows an association between slisggbance and suicidal thoughts
and behaviours. Key research questions remaindieggi) the extent to which this
association exists beyond depression, ii) whatteespecific symptoms of sleep
disturbance which appear to drive this association, iii) which psychological factors
may account for the relationship between sleepdiance, suicidal thoughts, and
behaviours. Therefore, the first aim of this thesss to conduct a nuanced investigation
of which specific symptoms of sleep disturbanceensssociated with suicidal thoughts
and behaviours, beyond symptoms of depressionsé&bend aim was to examine the role
of psychological factors in the relationship betwegmptoms of sleep disturbance and
suicidal thoughts and behaviours. Considerationgiaen to the appropriate
methodological approaches relating to researclydepopulations, and assessment
(Chapter 2). A systematic review critically appeaigesearch which has examined the
interrelationships between psychological factdees disturbance and suicidal thoughts
and behaviours (Chapter 3). Findings were intedrai¢gh psychological models of

suicide to develop a series of hypotheses witlpttential to drive a novel and impactful
research agenda. A qualitative interview study exqal perceptions of the role of sleep in
suicidal pathways in peopla € 18) with experience of a major depressive egts)cand
suicidal thoughts and/or behaviours (Chapter 4udtive thematic analysis showed that
being awake during the night was a vulnerable fione suicide attempt; poor sleep made
it harder to manage mental wellbeing; and sleepigeal an important escape from
waking-life problems. The association between mgires and suicidal behaviours was
examined in existing cross-sectional data thatawdiected with peoplen(= 91) who had
symptoms of post-traumatic stress disorder (Chdytek significant relationship was
found between nightmares and suicidal behaviodependent of symptoms of insomnia.
A mediational analysis showed that this relatiopskés partially explained by
perceptions of defeat, entrapment and hopelessHesgver, the direct effect between
nightmares and suicidal behaviour still remainedistically significant. Chapter 6 tested
hypotheses which were outlined in the systematieve and derived from the qualitative
interview study. A seven-day ecological momentagseasment study was conducted with
people who were currently experiencing a major eéegive episode and suicidal ideation.
Using both objective and subjective assessmergkeep, multilevel models showed that
poor sleep quality, and short sleep duration ptedi;creased suicidal ideation the next-
day, but day-time suicidal ideation did not prediinptoms of sleep disturbance the
subsequent evening. Moderation analyses were luskely variables derived from the
qualitative study in Chapter 4. These analysesaledethat sleep quality altered the
strength of relationship between pre-sleep entrapianed awakening suicidal ideation.
Specifically, poor sleep quality strengthened tbeoaiation between pre-sleep entrapment
and suicidal ideation on waking. The implicatiofish@se findings are discussed in
relation to contemporary psychological models afisie which account for the role of
entrapment in relation to suicidal pathways. Sutiges are made throughout the thesis to
guide clinicians in integrating findings from theview and empirical chapters when
conducting assessments, formulations and intexvestvith people who experience
suicidal thoughts and behaviours. Key avenuesufiuré research are outlined which seek
to advance understanding of the relationship batveéeep disturbance and suicidal
thoughts and behaviours. These suggestions foci)srorestigation of the role of
entrapment versus underlying bias of negative aggls i) identification of mechanisms
specific to the association between nightmaressargdal thoughts and behaviours, and
iii) examination of the contribution of psychosddectors.
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LAY ABSTRACT

Suicide is a leading cause of preventable deatbedteh seeks to understand the
combination of factors which contribute to a perderneloping suicidal thoughts. One
factor which is associated with suicidal thoughtd attempts is sleep disturbance.
Although, not everyone who experiences sleep problalso thinks about suicide.
Therefore, this research sought to understand heep $s related to suicidal thoughts and
acts, and specifically identify the other factorfsiat contribute to the relationship
between sleep disturbance and suicidal thoughtbahaviours.

In the first study, previous research findings wevaluated and considered
alongside current explanations for why people tsmweidal thoughts and behaviours.
From this work, a series of questions were prodwdeidh should be addressed through
future research.

For the second study, 18 people with experiencelepfession and suicidal
thoughts and/or attempts participated in intervialsut their beliefs regarding the role of
sleep in relation to their own experiences of sldciThemes were identified from the
interviews which indicated that: i) being awakehe night was a vulnerable time for
suicidal thinking and attempts, primarily due tdueed access to support, ii) inadequate
sleep negatively affected people during the dajueing their ability to cope, control their
thoughts, focus their attention and interact witheos, and iii) sleep provided an escape
from waking-life problems.

In the third study, the relationship between nigirtes and suicidal behaviour was
examined with 91 people who had symptoms of pastrtratic stress disorder. This
showed that nightmares were related to suicidahtiehnr, even when levels of depression
and insomnia had been taken into account.

The second part of this study assessed the extavtiith people felt defeated by
life (defeat), trapped in their current emotiortaks (entrapment), and hopeless about the
future (hopelessness). Part of the relationshiwden nightmares and suicidal behaviour
was explained by feelings of defeat, entrapmentranmtlessness. However, a relationship
between nightmares and suicidal behaviour remainbith indicates that other factors
contribute to this relationship.

Finally, the fourth study examined whether pooepleas related to greater levels
of suicidal thoughts the following day, and whetbeicidal thoughts during the day
would predict poor sleep the subsequent eveninthisiresearch, 51 people with
depression and suicidal thoughts took part in aysdudy in which they completed a
guestionnaire each morning about how they had #hepprevious night. They also wore a
touch-screen watch for the duration of the studictvimonitored their sleep patterns, and
also asked questions about suicide and other nmedatéd factors at 6 random timepoints
each day. Specifically, this study showed thattssleep duration and poor sleep quality
were associated with higher levels of suicidal titda the next day. However, suicidal
thoughts did not predict sleep problems the follaywight.

This study also looked at entrapment, which reti@rsanting to escape from your
emotional state but feeling trapped and unableted In instances when people
experienced high levels of entrapment before gtargleep, sleep quality was found to
affect how suicidal they would feel on awakeningo3e who felt they’d had a good
night's sleep, had lower levels of suicidal thosgirt awakening. Whilst those who had a
poor night’s sleep, awoke with higher levels ocaal thoughts.

Taken together, findings from this research prdpéghlight the importance of
assessing sleep and providing treatment to impstaep quality and sleep duration when
working with people who experience suicidal thosgl&ources of night-time support
should also be established for those who currenxberience night-time awakening.
Further research is needed, and should particlaeclys on understanding the factors
which explain the relationship between nightmasesgidal thoughts and behaviours.
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CHAPTER 1.

1. Introduction

This chapter provides an introduction to the keyoapts examined within this
thesis, namely, suicidal thoughts and behaviolgspsdisturbance, and psychological
factors. Rationale is outlined for the thesis wHimtuses on the role of sleep disturbance
within suicidal pathways. The chapter conclude$ ait overview of the overarching aims

of the thesis.
1.1. Suicide

Each year approximately 804,000 people die froroidei(World Health
Organization [WHO], 2014). The latest publishedifigs in the UK show that 5,965
people died by suicide in 2016 (Office for Natioatistics, 2017). The impact of this
loss of life is profound, with those bereaved bigisie at a greater risk of depression
(Séguin, Lesage, & Kiely, 1995), substance abusentBMelhem, Donohoe, & Walker,
2009), and suicidal behaviours (Pitman, Osbornt&kai& King, 2016). In addition to
those who die by suicide, data from 84,850 adulliected across 17 countries suggests
that 9.2% of people will experience suicidal thaisgland 2.7% will attempt suicide
(Nock et al., 2008). Furthermore, previous histirguicidal behaviours or self-harm
constitutes one of the greatest predictors of daiNCISH, 2017; Rihmer & Dome,
2016). Therefore, research should seek to under$smtors that contribute to the
development and maintenance of suicidal thougtrdsahaviours, which can then be
used to develop effective interventions to prewemtide (G. K. Brown, Beck, Steer, &
Grisham, 2000). The identification of risk facttinat can be effectively modified may

provide suitable targets for prevention efforts.

Currently, the operationalisation of suicidal thbtggand behaviours within
research adopts a diverse range of terminologyd@ilan, 2016). In lieu of an agreed

nomenclature amongst suicide researchers, thentuhesis generally makes reference to
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suicidal thoughts or ideation (includes feelingshking or thinking about endings one’s
life), suicidal behaviours (self-harming behaviowith suicidal intent), and suicidality
(suicidal thoughts and behaviours). Where questioamaeasures have been used to
assess suicide-related phenomena, then termindagpnsistent with that specified by the

original authors.

More broadly, the ability to distinguish acts offdearm on the basis of suicidal
intent has been debated (e.g., Butler & Malone328&pur, Cooper, O’Connor, &
Hawton, 2013). ‘Self-harm’ has been conceptualeedcts of self-injury or poisoning,
irrespective of motivation, i.e., presence or absesf suicidal intent (Hawton et al.,

2007). In contrast, the term non-suicidal self4pj(NSSI) has been adopted in studies
that seek to differentiate intentional acts of -alfiry based on the absence (i.e., NSSI) or
presence of suicidal intent (i.e., suicidal behawriar attempt). Although there is
substantial overlap in risk factors across actetitharm, differences have been identified
in the strength of the association between somdaidors for NSSI, in comparison to
suicidal behaviours (e.g., Mars et al., 2014) ditection of this, the current thesis focuses

on ‘suicidal behaviour’ opposed to the broader ephof ‘self-harm.’

1.1.1. Factors associated with suicidal thoughtsebaviours and death by

suicide.

Key to preventing suicide is understanding the doation of factors that lead an
individual to think about, plan and take actioretal their own life. Research has
identified sociodemographic, environmental and psfagical factors that are associated
with suicidal thoughts and behaviours (Bernal et2l07; Nock et al., 2008; O'Connor &
Nock, 2014). Sociodemographic risk factors can \matyveen countries. Men generally
have higher rates of death by suicide than woméh, imcreased gender differences in
high-income countries in comparison to lower or digdincome countries (WHO, 2014).
Globally, those who are aged 70 years or abovatagecatest risk for suicide (WHO,

2014), although western countries such as the WKUf also report increased rates
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amongst those aged 40-54 years (Centers for Dissasteol and Prevention, 2017;
Office for National Statistics, 2017). Epidemiologi research has also examined the
combination of sociodemographic and environmeratetdrs in relation to suicide. For
example, higher rates of suicide were identifiedagst working-age men in countries
which had increased unemployméuitowing the ‘global economic crisis’ in 2008, in

comparison to rates in 2007 (Chang, Stuckler, &igunnell, 2013).

The link between mental health problems and suicaiebeen subject to extensive
research, with substantially higher rates of seiciported amongst individuals with
diagnoses of depression, bipolar disorder, schizoph, substance use or borderline
personality disorder, in comparison to the gengoglulation (Chesney, Goodwin, &
Fazel, 2014). Psychological autopsy is commonlyset to assess mental health
problems in relation to suicide (Cavanagh, CarStrarpe, & Lawrie, 2003). This
assumes that valid and reliable diagnoses of aahkealth problem can be made based
on the testimony of the deceased persons familyfréamttls (Hjelmeland, Dieserud,
Dyregrov, Knizek, & Leenaars, 2012). However, fimgk from research using other types
of methodology also point to a relationship betweemtal health problems and suicide.
In the UK, 28% of people who died by suicide hadtaoted mental health services in the
past 12 months (NCISH, 2017). Data from 21 coustt@lected by the World Health
Organization showed that mental health problem®wssociated with an increased
likelihood of experiencing suicidal ideation, pleared behaviours (Nock et al., 2009).
Furthermore, suicidal thoughts and behaviours f@lature in the diagnostic criteria for

major depression (American Psychiatric AssociaffPA], 2013).

Depressive disorders are one of the most commonmaifeealth problems, with an
estimated 300 million people worldwide affectedd®pression (WHO, 2017). Given the
prevalence of depression, it is important to undeis the factors that contribute to the
development of suicidal thoughts and behavioursrwénperson is depressed. A major

depressive episode is characterised by a persdgpntssed mood and/or a loss of interest
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or pleasure in activities, which has lasted fdeast two weeks (APA, 2013). Other
symptoms of a major depressive episode include slesturbance, reduced energy,
decreased activity or feelings of fatigue, andifeg of guilt or worthlessness (APA,
2013). Data from a national prospective study imark estimated that lifetime risk of
suicide was 3.8% for women diagnosed with unipd&pression and 6.7% for men
diagnosed with unipolar depression (Nordentoft &tdosen, 2011). Further research has
highlighted factors that predict suicide in peopleo have experienced major depressive
disorders, such as a history of suicidal behayf@R = 4.84, 95% CI = 3.26 — 7.20)
(Hawton, i Comabella, Haw, & Saunders, 2013). Niytadnciodemographic factors such
as gender or employment status do not appear ®dmsgtrong association to suicide in
people with depressive disorders (Lin, Lee, KudzBu, 2008; McGirr, Renaud, Seguin,
Alda, & Turecki, 2008; Sinclair, Harriss, Baldwi&,King, 2005; Valenstein et al., 2008).
For instance, nine studies that examined the oglsliip between gender and suicide in
people with depression, showed that men had a hagtds ratio for suicide than women
(OR=1.76, 95% CI = 1.08 — 2.86) (Hawton et al120 However, this is somewhat

lower than the global male-to-female ratio for slgcdeaths which is 2.8 (WHO, 2014).

It is important to note that risk factors such antal health problems offer little
clinical utility to effectively predict future suital behaviours (Franklin et al., 2017).
Suicidal behaviours are likely to stem from a camalion of multiple factors, operating
across different timeframes (Franklin et al., 20THerefore, it would be ineffective to

base suicide prevention efforts solely on sociodgayhic or clinical risk factors.

To conclude, this body of research is useful fentifying broad factors that are
associated with greater risk of suicide. In additio understanding population level risk
factors for suicide, research should also seekderstand the factors and processes that

lead an individual to develop suicidal thoughts hatiaviours.
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1.1.2. Psychological models of suicidal thoughts dtehaviours.

Psychological models of suicide seek to explain peychological factors and
processes interact with increased vulnerabilitynfsbciodemographic and clinical risk
factors, in the development of suicidal thoughts behaviours (Johnson, Gooding, &
Tarrier, 2008; O'Connor & Nock, 2014). Different deds of suicidal behaviour provide
varied accounts on the specific psychological mees that contribute to suicidal
pathways (O'Connor & Nock, 2014). However, the epts of defeatand ‘entrapmerit
have been emphasised by numerous psychologicaldebes suicide (Baumeister, 1990;
Johnson et al., 2008; O'Connor, 2011; Williams,7t9%illiams, Crane, Barnhofer, &
Duggan, 2005). Defeat refers to the sense of h@imgerlessness as a consequence of a
failed struggle (Gilbert & Allan, 1998). Entrapmegpresents the desire to escape,
combined with the belief that escape is preven@&libért & Allan, 1998). These concepts
stem from an evolutionary theory of depression, laank since been adopted across
theoretical models of suicide, such as The Cryaif PWilliams, 1997; Williams et al.,
2005), the Schematic Appraisals Model of SuicideMS; Johnson et al., 2008) and the
Integrated Motivational Volitional model of suicidaehaviour (IMV; O'Connor, 2011).
Although these models are comprised of differindiohal elements, they all place
perceptions of defeat and entrapment as centthketdevelopment of suicidal thoughts
and behaviours. Broadly, suicidal thinking is expda as resulting from a sense of defeat,
which is perceived to be inescapable. Empiricallgystematic review (Taylor, Gooding,
Wood, & Tarrier, 2011) and meta-analysis (Siddawaylor, Wood, & Schulz, 2015)
reported significant associations between defedeatrapment and suicidal thoughts in a
range of clinical and non-clinical samples. Howevesults from the few prospective
studies in this area are mixed (Ng, Di SimpliciaManus, Kennerley, & Holmes, 2016;
O'Connor, Smyth, Ferguson, Ryan, & Williams, 2008en, Dempsey, Jones, &

Gooding, 2018; Slade, Edelmann, Worrall, & Brayl20
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The aforementioned theories of suicide also idgwdtifferences in thinking about
the future, which have been describedrempelessness the Cry of Pain (Williams,
1997; Williams et al., 2005) and the InterpersdP&tchological Theory of Suicide (IPTS;
Joiner, 2005; Van Orden et al., 201@egative appraisals about the futune the SAMS
(Johnson et al., 2008) and ampaired positive future thinkingn the IMV (O'Connor,
2011). Hopelessness can be conceptualised as psasatout the future (Beck,
Weissman, Lester, & Trexler, 1974). Generally, asrihese models of suicide,
perceptions of hopelessness are fundamental wetelopment of suicidal thoughts,
desire and intent (Johnson et al., 2008; Joind)520'Connor, 2011; Van Orden et al.,
2010; Williams, 1997; Williams et al., 2005). Exsére research has shown that
hopelessness predicts suicidal thoughts, behayiandsdeath by suicide (Brezo, Paris, &

Turecki, 2006; McMillan, Gilbody, Beresford, & NBi] 2007).

More recently, three psychological theories hawgghbto provide an explicit
account of the process by which individuals develoigidal ideation, and then progress
from ideation to suicidal behaviours (Joiner, 20QBNsky & May, 2015; O'Connor,
2011; Van Orden et al., 2010). This is importantgithat most people who think about
suicide will not attempt suicide (McManus, BebbmgtJenkins, & Brugha, 2016; Nock
et al., 2008). These models are the IMV (O'Cong01,1), the IPTS (Joiner, 2005; Van
Orden et al., 2010), and the three step theoryndlidp & May, 2015). All three theories
emphasise the development of an ‘acquired capalioit suicidal behaviour, which then
enables the individual to act on their suicida¢nitor desire. Joiner (2005) theorised that
individuals acquire the capability for suicidal lb&lour through developing an increased
pain tolerance and reduced fear of death. Pradticédrs also contribute to the capability
for suicidal behaviour, such as possessing the ledge of suicide methods and access to
means to carry out suicidal behaviour (Klonsky &yWa015; O'Connor, 2011). Factors
thought to contribute to capability for suicide betour (e.g., fearlessness about death)

have been shown to differentiate between peoplehalve a history of suicidal ideation
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without behaviour from those with a history of sda behaviour (Dhingra, Boduszek, &
O’Connor, 2015; Klonsky & May, 2015; Smith, Cukra&j Poindexter, Hobson, &
Cohen, 2010). However, other studies have fade@plicate these findings (Baertschi et
al., 2017; Heelis, Graham, & Jackson, 2016). May ¥ictor (2018) provide further
discussion of the evidence base for capabilitystocide and suggest avenues for future

research.

1.2. Sleep disturbance

Having briefly outlined some of the sociodemograpmd clinical factors
associated with suicidal thoughts and behaviowsti@a 1.1.1), this thesis will focus
specifically on sleep disturbance, which can besicared a modifiable risk factor for
suicidal thoughts, attempts and death by suicidaligvet al., 2014; Pigeon, Pinquart, &

Conner, 2012).

Sleep plays an important role in the maintenancerastoration of the brain and
body (Buysse, 2014). Consequently, even short-gerid sleep loss can negatively affect
functioning, such as cognitive deficits in memongalecision-making processes (Lim &
Dinges, 2010). Furthermore, longer-term periodmaflequate sleep are related to
physical health problems, such as increased rislesity (Cappuccio et al., 2008),
cardiovascular disease (lkehara et al., 2009) typ®l 2 diabetes (Cappuccio, D'elia,
Strazzullo, & Miller, 2010). Also, research hasaetty shown a bi-directional relationship
between sleep, and emotional regulation and progeéisahn, Sheppes, & Sadeh, 2013).
It is possible that this may partially accountttee high incidence of sleep disturbance
reported by people with mental health problems (Baget al., 2016; Roth & Drake,

2006; Tsuno, Besset, & Ritchie, 2005).

Symptoms of sleep disturbance are related toriset@nd course of mental health
problems (Baglioni, Battagliese, et al., 2011; [@alsAsarnow, & Harvey, 2014). For

instance, sleep problems have been identified a®bthe most commonly reported
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residual symptoms of depression (Nierenberg e2@lQ; van Mill, Hoogendijk,
Vogelzangs, van Dyck, & Penninx, 2010). Howevegepl disturbance can be effectively
treated using pharmacological and psychologicahintions (Casement & Swanson,
2012; Smith et al., 2002; Taylor & Pruiksma, 20I#)ere is also preliminary evidence to
suggest that people are more likely to seek helm tnealth professionals in relation to
sleep disturbance than for other symptoms of mémalth problems, such as
hopelessness (Hom et al., 2016). Thus, it is plesHilat help-seeking for sleep
disturbance could act as an entry point to engadjgiduals in assessment and treatment

of other symptoms of mental health problems.

Common symptoms of sleep disturbance include diffycfalling asleep, difficulty
maintaining sleep, nocturnal awakenings and imgadiytime functioning. The fifth
edition of the Diagnostic and Statistical ManuaM#ntal Disorders (DSM-V) (APA,
2013) includes 10 categories of sleep disordessinmia disorders, hypersomnolence
disorder, nightmare disorder, narcolepsy, breathetated sleep disorders, circadian
rhythm sleep-wake disorders, non-rapid eye movesieep arousal disorders, rapid eye
movement sleep behaviour disorder, restless legdragne and substance/medication-
induced sleep disorder. Insomnia is particulargvpient across people with mental health
problems (Baglioni et al., 2016), such as deprassiowhich 40-71% of individuals
experience symptoms of insomnia (Pigeon, 2010hnmsa is characterised by difficulty
falling asleep and/or difficulty maintaining sleefth compromised daytime functioning,
across a period of four weeks or longer (APA, 20P3¢viously, when insomnia was
experienced in the context of depression it wagseptualised more as a symptom of
depression, rather than as a co-morbid disordenignn, Berger, & Voderholzer, 2001).
However, research findings challenge this concaptiorough evidence that symptoms of
insomnia significantly predict the subsequent on$éist episode, or recurrent episodes

of depression (Franzen & Buysse, 2008).
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1.2.1. Sleep disturbance as a transdiagnostic pra=ein mental health.

Sleep disturbance has been proposed as a trangslimgorocess in mental health
problems (Dolsen et al., 2014; Fairholme et alL®MHarvey, Murray, Chandler, &
Soehner, 2011). This proposition is supported loy fimes of evidence. First, sleep is
considered integral to mood regulation and cogaifiwnctioning (Fortier-Brochu,
Beaulieu-Bonneau, Ivers, & Morin, 2012; Walker, 2))(oth of which are commonly
compromised during periods of poor mental healérki\g & Wupperman, 2012; Gotlib
& Joormann, 2010; Marazziti, Consoli, Picchettiyi®e & Faravelli, 2010). Second,
sleep disturbance features in the DSM-V and ICRlia@nostic criteria for different types
of mental health problems including depressionplaipdisorder, anxiety disorders, post-
traumatic stress disorder (PTSD), and schizophi@®&\, 2013; WHO, 1992). Third,
results from a recent meta-analysis showed thahi@eg Behavioural Therapy for
Insomnia (CBT-I) produces positive outcomes intrefato symptoms of sleep
disturbance, and also in comorbid symptoms of degiwa and PTSD (Wu, Appleman,
Salazar, & Ong, 2015). Finally, mental health peoi and sleep disturbance are linked to
the same neurobiological processes, including thelgnt on serotonin and dopamine

systems (Harvey et al., 2011).

1.3. The relationship between sleep disturbance, isidal thoughts and acts

Investigation of the links between sleep disturleazued suicidal thoughts and
behaviours has explored a wide range of sleepegtlednstructs, which can broadly be
grouped into three types: i) global assessmendgteep disturbance, ii) types of sleep
disorders or problems (e.g., insomnia), and iigcsfic parameters of sleep (e.g. total sleep
time). The assessment of interrelationships withtadéhealth problems constitutes a key
methodological issue for work in this area. Symparhsleep disturbance predict the
onset and recurrence of mental health problemsli@agBattagliese, et al., 2011; Cho et
al., 2008). Furthermore, people with mental hepitstbhlems have a higher incidence of

death by suicide than in comparison with the gdnezpulation (Chesney et al., 2014).
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Therefore, it is important to understand the extenthich sleep disturbance is related to
suicidal thoughts and behaviours, beyond the ial&ionships with mental health
problems. In quantitative research this can be @xaanthrough statistically accounting

for comorbid mental health problems.

In this thesis, primary focus will be given to urstanding the association between
sleep disturbance and suicidal thoughts and betainaelation to depression. People
with depression experience both a high incidencesfp disturbance (Tsuno et al., 2005;
Pigeon, 2010) and suicidal thoughts and behavi@tasris & Barraclough, 1997; Rihmer
& Dome, 2016). Thus, it is important to understéoav sleep disturbance commonly
experienced by people with depression, may cori&ibutheir vulnerability for suicidal

thoughts and behaviours.
1.3.1. Sleep disturbance associated with suiciddddughts and behaviours.

Studies investigating the association between sle€psuicidal thoughts and
behaviours, have used the term ‘sleep disturbanaggmark the presence of symptoms of
sleep problems and/or perceptions of poor sleefitg@e.g., Agargun, Kara, & Solmaz,
1997a; Bernert, Turvey, Conwell, & Joiner, 2014gdein, Britton, ligen, Chapman, &
Conner, 2012). Beyond reporting a general crostseset association between sleep
disturbance and suicidal thoughts and behaviouge¢@®, Pinquart, et al., 2012), sleep
disturbance has also been highlighted as a morsenpabrisk factor for suicide attempts
and death by suicide. Baseline sleep problems geztisuicide attempt at one-month
follow-up, after controlling for baseline depressand hopelessness (Ribeiro et al., 2012).
Analysis of the medical records of 157 people wad Hied by suicide showed that 76%
had reported sleep problems in the 30 days prisuicide (Berman, 2017). In addition,
sleep disturbance was shown to be a predictor afgg@utcomes following a stay on a
psychiatric inpatient unit (Nadorff, Ellis, Allelwiner, & Herrera, 2014). For instance,

failure to improve sleep disturbance during inp#tieeatment predicted higher levels of
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suicidal ideation at discharge, independent ofltewésleep disturbance, depression and

suicidal ideation at admission to the unit (Naddedfis, et al., 2014).

Sleep quality is often operationalised as a glosiid@hg of subjective sleep
disturbance. Indeed, research has shown that pe@ke judgements about their sleep
guality based upon three factors, namely, theal tdeep duration, how refreshed they feel
on waking, and how their mood is the following d&amlee, Sanborn, & Tang, 2017).
Furthermore, sleep quality is commonly assesseu thé Pittsburgh Sleep Quality Index,
in which seven parameters of sleep are summedtaderthe global score (Buysse,
Reynolds, Monk, Berman, & Kupfer, 1989). An asstiorabetween sleep quality and
suicidal thoughts and behaviours has been repbygtedimerous cross-sectional studies
(e.g., Gelaye et al., 2017; Krakow, Ribeiro, Ulibakrakow, & Joiner, 2011; Lai et al.,
2014; Lapierre et al., 2012; Smith, Perlis, & Haytithwaite, 2004). However, only one
of these studies statistically controlled for cobidrdepression (Krakow et al., 2011).
Importantly, this association has since been comated by a prospective,
epidemiological study by Bernert et al. (2014). Psleep quality at baseline was
associated with increased risk of death by suididéng the 10-year follow-up period,

after controlling for baseline depression (Bere¢wl., 2014).
1.3.2. Sleep disorders associated with suicidal i@k#on and behaviours.

Suicidal thoughts and behaviours have been linkexyinptoms of a range of sleep
disorders such as insomnia, nightmares, and stdafed breathing disorders (Malik et al.,
2014). The majority of research has focused omnmsa or nightmares. This is
understandable, given that insomnia is highly pexvaacross people with mental health
problems (Sivertsen, Krokstad, @verland & Myklet@809). Nightmares are also
commonly reported by people with mental health [gwis (Sheaves, Onwumere, Keen,
Stahl, & Kuipers, 2015; Spoormaker, Schredl, & dam Bout, 2006) with particularly

high prevalence in those with PTSD (Hasler & GermaD09).
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The early research in this area relied on compaos#asures of insomnia by
extracting one or two items from larger scales,cllgenerally were designed to examine
depression (e.g., Agargun et al., 1997a; Ribeiad.e2012). Such operationalisation of
insomnia is likely to lack specificity, and insteadl provide a more general assessment
of symptoms of sleep disturbance. However, ther®vg a growing body of literature that
has assessed the relationship between insomnisugsidal thoughts and behaviours
using validated scales, such as the Insomnia SgVedex (e.g., Bernert, Joiner,
Cukrowicz, Schmidt, & Krakow, 2005; Cukrowicz et,&006; McCall et al., 2010;
Nadorff, Nazem, & Fiske, 2011; Zuromski, Cero, &tWj 2017). When considering this
specific evidence base, there is inconsistent stijgothe association between insomnia
and suicidal thoughts and behaviours, after adjgd$tr depression. Three cross-sectional
studies found no significant relationship betwagoimnia and suicidal ideation, when
symptoms of depression were included within analysea control variable (Bernert et
al., 2005; Cukrowicz et al., 2006; Nadorff et 2D11). In contrast, three longitudinal
studies reported that insomnia was significantgoagted with suicidal thoughts (McCall
et al., 2010; Zuromski et al., 2017), and suicategmpts (Li et al., 2016), independent of

depressive symptoms.

Depression has also been examined as a specifiatmedf the relationship
between sleep disturbance and suicidal ideatiorbahdviours. Depression was reported
to mediate the concurrent association between insoand suicidal ideation in four
studies with different clinical samples (Bryan ket 2015; Nadorff, Fiske, Sperry, Petts, &
Gregg, 2013). In addition, depression was also shiownediate the association between
insomnia symptoms at baseline, and suicidal ideattd 2-month follow-up (Allan et al.,
2017; Bryan et al., 2015). However, one study regabdivergent findings when they
examined suicidal behaviours rather than suicdisdiion as the outcome variable. Here
the direct association between baseline insomrdssaitidal behaviour at 12-month

follow-up remained statistically significant (Allat al., 2017).
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Nightmares can be defined as emotionally distrgsaird/or frightening dreams
that cause the individual to wake up (Levin & Nexls2007). Whilst up to 85% of the
general population report occasional nightmaresl@én & Levin, 2009), frequent
nightmares are less common. Population based stadtenate that between 2.4% - 5.1%
of the general population experience nightmarésaest once a week (Hublin, Kaprio,
Partinen, & Koskenvuo, 1999; Li, Zhang, Li, & Wir2)10; Schredl, 2010). Nightmares
are particularly prevalent amongst people with raené¢alth problems, in comparison to
non-clinical populations (Sheaves et al., 2015;d8maker et al., 2006). Cross-sectional
and prospective studies have examined the assotiagitween nightmares and suicidal
thoughts and behaviours in both clinical and gdrmypulations (Krakow et al., 2011; Lai
et al., 2014; Sandman et al., 2017; Sjostrom, H&tW&aern, 2009; Tanskanen et al.,
2001). In a large prospective population-basedystiid®6,211 people, those who reported
occasional or frequent nightmares were 57% and 19%% likely to have died by
suicide, in comparison to those without nightmgfemskanen et al., 2001). Notably, this
study statistically controlled for a number of cauiding variables, including symptoms
of insomnia, depressed mood, and anxiety. In axdit the presence of nightmares,
preliminary research also indicates that chrorghtmares may be related to suicidal

thoughts and behaviours (Nadorff, Nazem, & Fiskd,32 Sjostrom et al., 2009) .

Explanations for the difference in findings betw&esomnia and nightmares in
relation to suicide is currently unclear. Furthesaarch is needed to provide a more
nuanced investigation of specific symptoms of slgisprders in relation to suicidal
thoughts and behaviours, whilst accounting for cdnabdepression. Such research should
clarify whether core symptoms of sleep problemg.(ehort sleep duration or nocturnal
awakening) account for the association with suldideughts and behaviours, or whether
specific symptoms such as nightmares also maiataindependent association with

suicidal thoughts and behaviours.
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1.3.3. Specific parameters of sleep associated wghicidal ideation and

behaviours.

Research has used self-report, subjective measusésep to pinpoint the specific
parameters of sleep that are associated with siifidughts and behaviours. In recent
years, convergent evidence has shown that sheq dleration is associated with greater
levels of suicidal ideation (Ferentinos et al., 0&oodwin & Marusic, 2008; Gunnell,
Chang, Tsai, Tsao, & Wen, 2013; Michaels, Balthigadorff, & Joiner, 2017; Qian, Sun,
Zhou, Ge, & Zhang, 2017; Winsler, Deutsch, VordPayne, & Szklo-Coxe, 2015). In
addition, cross-sectional (Michaels et al., 20&RY epidemiological (Gunnell et al.,
2013) research has also reported a statisticgityfgiant relationship between long sleep
duration and increased risk of suicidal ideatiod behaviours. Poor sleep efficiency and
increased sleep onset latency have also been liokadcidality (Agargun, Kara, &
Solmaz, 1997b; Chakravorty et al., 2014; Gelaysd.e2017; Pederson & Brook, 2017;
Qian et al., 2017). However, only two of these madtatistically controlled for comorbid
mental health problems (Chakravorty et al., 20lidn@t al., 2017). A further limitation
of research that has examined subjective paramatstsep in relation to suicide, is that
the majority of work has used cross-sectional desigrhich cannot examine temporal
precedence between sleep disturbance and suidetion (e.g., Gelaye et al., 2017; Qian

et al., 2017; Winsler et al., 2015).

In comparison, fewer studies have used objectisesssnent to measure sleep in
relation to suicidal thoughts and behaviours. Etesicephalography and
polysomnography have highlighted differences ingatipgical stages of sleep (e.g. slow-
wave sleep), and parameters of sleep (e.g. ta@@pgime), in relation to suicidal thoughts
and behaviours. Abnormalities in both the rapid-ey®ement (REM) stage of sleep and
during slow-wave sleep have been reported in pawsjleexperience of suicidal thoughts
and behaviours (Agargun & Cartwright, 2003; Ballatdl., 2016; Bernert et al., 2017,

Keshavan et al., 1994; Sabo, Reynolds, Kupfer, &, 1991). However, there are
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mixed findings pertaining to the specific naturdtadse abnormalities. REM sleep is
thought to serve a homeostatic function that cbutes to the maintenance of effective
emotional reactivity (Goldstein & Walker, 2014).tlmo separate studies of people with
current major depression, greater REM activity vegeorted by those with current suicidal
thoughts (Agargun & Cartwright, 2003) and by peapl® had previously attempted
suicide (Sabo et al., 1991). However, two moremestudies in people with treatment
resistant depression, reported no association eetdferences in REM sleep and
current suicidal ideation (Ballard et al., 2016yt et al., 2017). It is noteworthy that
the earlier two studies failed to adjust for setyesf depression in their statistical analyses
(Agargun & Cartwright, 2003; Sabo et al., 1991 )vé3i that increased REM density is
associated with depression (Pillai, Kalmbach, &Gie2011), it is possible that REM
abnormalities were related to other depressive symg, rather than suicidal thoughts and

behaviours.

Similarly, there is inconsistent evidence relatioghe presentation of slow-wave
sleep in relation to suicide. Slow-wave sleep $® dlelieved to have a homeostatic
function (Tononi & Cirelli, 2006), and has beerkkal to cognitive processing (Lowe,
Safati, & Hall, 2017). Two studies have shown rextlislow-wave sleep in people with
current suicidal ideation (Bernert et al., 2017adristory of suicide attempts (Sabo et al.,
1991). However, Agargun and Cartwright (2003) fonodstatistically significant
differences in slow-wave sleep in a comparisoneafgte with and without suicidal

ideation.

There is evidence from objective assessment op slddch showed that suicidal
thoughts and attempts were linked to increaseg slaset latency (Sabo et al., 1991),
lower sleep efficiency (Ballard et al., 2016; Betret al., 2017; Sabo et al., 1991), and
greater wakefulness after sleep onset (Ballardl ,€2@16; Bernert et al., 2017). On
commencement of this thesis, the wider literatndiciated that people were at greater risk

of suicide during daytime hours (Perlis, Grand@rakravorty, et al., 2016). This has
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since been refuted by a body of work that has exadhhocturnal awakening in relation to

suicidal thoughts and behaviours (see Chapter 4Léaghter 7.1.).

To summarise, preliminary research indicates teretare specific sleep
parameters which are related to suicidal thoughtsteehaviours. There are convergent
findings in some areas that have used both obgetiv subjective assessments of sleep in
relation to suicidal thoughts and behaviours. Havethere are methodological
limitations relating to the preponderance of cresstional research designs. This prevents
interpretation of possible temporal associationta/ben sleep disturbance and suicidal
thoughts and behaviours. In addition, some studi#sis area have failed to statistically
account for comorbid depression. Consequentlyhéurtesearch is needed to investigate
the nuanced relationships between specific sleepeters and suicidal thoughts and
behaviours. Such studies should use temporal desidpective and subjective measures

of sleep, and adequately control for symptoms pfelesion.

1.4. The role of psychological factors in the relainship between sleep disturbance

suicidal thoughts and acts

Although sleep disturbance is a risk factor fockle, differences in prevalence
estimates between sleep disturbance and suicioladjttts, indicates that not everyone
who has sleep problems experiences suicidal theygluck et al., 2008; Sivertsen et al.,
2009). Therefore, it is important to examine thetdes and processes that may account for
the relationship between sleep disturbance anddsiihioughts and behaviours. As
described earlier in this chapter, sleep disturbamd mental health problems are linked
to the same psychological processes and biologysaéms (see section 1.2.1.). Suicide is
a complex behaviour, that is thought to occur famminterplay of multiple factors
(O'Connor & Nock, 2014). Psychological factors andcesses can illustrate how these
different factors interact to produce suicidal thbts and behaviours (Tarrier et al., 2013).
Consequently, this thesis will focus on investigatof the role opsychological factors

and processedo further understanding of the association betwaeep disturbance and
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suicidal thoughts and behaviours. ‘Psychologiceides’ will be used to refer to cognitive,
social, emotional and personality factors and mses. On instigation of this thesis, no
psychological model provided an explicit, testaddeount of the relationship between
sleep disturbance and suicide. Furthermore, oné¢y/studies had examined the impact of
psychological factors in relation to the assocratietween sleep disturbance and suicidal
thoughts and behaviour (Golding, Nadorff, WinenMard, 2015; Nadorff, Anestis,
Nazem, Harris, & Winer, 2014; Winsler et al., 20¥800sley, Lichstein, Taylor, Riedel,

& Bush, 2014). Therefore, the psychological factokestigated within this thesis were
driven both inductively, by participant insight ¢s€hapters 4 and 6), and deductively,
based on application of existing contemporary psiadical models of suicidal thoughts
and behaviours (see Chapter 5). Section 1.1.2nedtthe prominence of defeat,
entrapment and hopelessness in theoretical accolistscidal thoughts and behaviours.
On commencement of this thesis, no published stadiyexamined the role of defeat and
entrapment in relation to the association betwésgpsdisturbance and suicidal thoughts
and behaviours. However, three studies in this laaglbexamined the role of hopelessness,
with conflicting results. Ribeiro and colleague®12) reported that symptoms of sleep
problems at baseline predicted suicide attemphatonth follow-up, independent of
baseline levels of hopelessness. These findingsnaited by the poor measurement of
sleep disturbance, which was comprised of threestiEom broader scales that assessed
depression and probability of suicidal behavioMsCall and colleagues (2013) reported
a significant association between hopelessnessuaidial ideation, but found no
significant correlation between hopelessness ahdatad scale measures of insomnia and
nightmares. Finally, a cross-sectional study wiges diary data, and single item
measures of hopelessness and suicidal ideatioweshthat hopelessness mediated the
association between insomnia and suicidal ideatitiar controlling for symptoms of

depression (Woosley et al., 2014).

33



In sum, further research should investigate thelpsipgical factors and processes
that contribute to the association between slegfpiitiance and suicidal thoughts and
behaviours. Such investigation is a vital firsfosterior to conducting research which is

designed to test causal pathways, and subsequiEvijop targeted interventions.
1.5. Overarching thesis aims

The current thesis has two overarching aims. Tigedim is to provide a more
nuanced understanding of the association betweep slisturbance and suicidal thoughts
and behaviours, in people with experience of dejiwas The second aim of this PhD
thesis is to develop theoretical understandindgpnefasychological factors and processes
that underpin the relationship between sleep distuce and suicidal thoughts and
behaviours. These aims are addressed by a systaengw, qualitative interview study,

cross-sectional study and ecological momentarysassent study (Chapter 3—6).

1.5.1. Specific aims to be addressed by systematwiew and empirical

chapters.

The systematic review aims to appraise the empengdence that has examined
interrelationships between sleep disturbance, dalithoughts and behaviours and
psychological factors (see Chapter 3). Review figdiare subsequently integrated with
psychological theories of suicide in order to depekestable hypotheses ripe for future
investigation. Chapter 4 examines individual’s petens of the role of sleep disturbance
in relation to suicidal thoughts and behaviourghwhe aim of developing a conceptual
model to illustrate the perceived role of sleepuitidal pathways. The cross-sectional
study seeks to investigate the association betweggmnmares and suicidal behaviours
(Chapter 5). Here, a theoretically-informed mediadil pathway is tested, whereby the
association between nightmares and suicidal bebhaisqredicted to function indirectly
through perceptions of defeat, entrapment and legpeéss, independent of comorbid

symptoms of insomnia and depression. Chapter 6 tirasamine specific pathways
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depicted in Chapters 3 and Chapter 4, using a tepessessment design. Specifically,
main analyses seek to investigate the bi-directiassociations between specific
symptoms of sleep disturbance and suicidal ideaéfiar controlling for depression and
anxiety symptom severity. Additional moderation Igses test the prediction that
symptoms of sleep disturbance will moderate thati@iship between pre-sleep

entrapment and awakening levels of suicidal ideatio
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CHAPTER 2.

2. Methodological Considerations

This chapter provides a critical evaluation of tatonale behind the overarching
methodological decisions related to this thesigc8jgally, rationale is outlined regarding
i) the involvement of a service user research groppdoption of a mixed
methodological approach, iii) studied populatiof),dhoice of research designs, v) types
of analyses and vi) measurement of key constr@etfety of participants is a paramount
issue in suicide research (Lakeman & Fitzgeral@®92() 2009b) and an overview of the
safety protocol is provided that guided the authooughout the empirical work. Greater
detail regarding the specific methodologies usdtiwithis thesis are included in the

individual study chapters (3-6).
2.1. Rationale for the involvement of a service useesearch group

Five people with lived experience of depression sundidal thoughts were
recruited to form a service user research grougR@G)J) The primary role of the SURG
was to provide feedback during the developmentuafysprocedures, materials and
dissemination activities. Though the involvemenpebple with lived experience is
increasing in health research, it is not curreatisnmonplace for researchers to explicitly
report on the impact from their involvement (Domet@l., 2014; Staniszewska et al.,
2017). Nevertheless, studies that have been dea@lopconjunction with people with
lived experience have reported higher rates olufgnent and retention of participants

(Domecq et al., 2014).
2.2. Rationale for taking a mixed methods approach

A mixed methods approach was taken in order toesdcthe overarching thesis
aims, that sought to advance current understardfitige association between sleep
disturbance and suicidal thoughts and behavioudstlze interrelationships with

psychological factors. Definitions ainixed methodsesearch vary (Johnson,
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Onwuegbuzie, & Turner, 2007). In recognition osthiohnson and colleagues (2007)
identified key themes across definitions providgd B leading mixed methods
researchers. Broadly, they describedhaxed methods approachs the combination of
quantitative and qualitative inquiry, with the gadiproducing a broader or deeper
understanding, and achieving corroboration (Johesah, 2007). It is notable that some
researchers restricted the userixed methodgo instances were quantitative and
qualitative designs were integrated within a singkearch study (i.e. Bazeley, Chen).
However, the dominant consensus across the resgambnsulted was that the definition
of mixed methods should be extended to includeutieeof quantitative and qualitative
designs within a program of research (Johnson,e2@D7). Therefore, this thesis employs
a mixed methods approach, consistent with the ifiefinpresented by Johnson and

colleagues (2007).

It has been argued that mixed methodology is pdatity appropriate for research
that seeks to investigate complex human phenontereefe & Caracelli, 1997), making
this approach well-suited to understanding suididalights and behaviours. Consistent
with a mixed methods approach, a pragmatic starseadopted, which refers to the
prioritisation of finding the solution to a problgi@reswell, 2014). Therefore, it follows
that methodological choices were made based ondbgity to provide the most
comprehensive approach to address the given résgaestion (Creswell, 2014;

Onwuegbuzie & Leech, 2005).

2.3. Rationale for population focus on depression

Up to 90% of people with depression report symptofreeep disturbance (Tsuno
et al., 2005). Moreover, people with depressioraai@ increased risk of suicidal
thoughts, behaviours and death by suicide (HarBa&aclough, 1997; Rihmer & Dome,
2016). Therefore, this thesis primarily focusecuaderstanding the interrelationships
between sleep disturbance, suicidal thoughts ahdvbeur, and depression. This was

operationalised differently in each of the empirgtadies, based on the specific study
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aims. First, the qualitative interview study delsed in Chapter 4 was conducted with
people who had current or past experience of dsjmesThe investigation focused on
understanding how sleep contributed to suicidaliginds and behaviours, and the
interrelationships with depression. Second, inctiess-sectional study, statistical
adjustments were made to account for co-morbidndisgs of depression (Chapter 5).
Finally, the ecological momentary assessment sfGtapter 6) was conducted with
people who were currently experiencing a major eéegive episode. All analyses in this

study statistically controlled for the contributiohdepression.

Given the high prevalence of anxiety in those wigpression and sleep problems,
it was considered important to quantify particigaanxiety levels (Braam et al., 2014; T.
A. Brown, Campbell, Lehman, Grisham, & Mancill, 200This marked a departure from
previous literature that has examined the sleeptirelationship, and stemmed from
initial discussions with the SURG, who perceiveeréhto be substantial overlap between

sleep, depression, anxiety and suicidal thoughts.
2.4. Study designs used in the thesis

This thesis contains four empirical chapters tinapley various designs,
generating both quantitative and qualitative datee (Table 2.1.). The methodological and
analytical approaches employed in the empiricalistiare detailed within Chapters 3, 4,
5, and 6. However, justification for the methodaded and analytical choices, and

additional information common across studies aesgmted in this chapter.

Table 2.1.Overview of the empirical studies reported witthiis thesis.

Chapter Study design  Description Analytical

number approach

3 Systematic Appraisal and synthesis of the empiricafFollowed

review. literature that had examined the role of PRISMA 2009

psychological factors in the relationshipstatement and
between sleep disturbance and conducted
suicidality. Findings identified by the  quality appraisal
review were then integrated with using
contemporary theories of suicidal appropriate

38



thoughts and behaviours to develop a quality

clear research agenda. assessment
scale.

4 Qualitative Investigate individuals’ perceptions ¢ Thematic
semi- the role of sleep in relation to suicidal analysis.
structured thoughts and behaviours. Data were
interview. analysed with thematic analysis to

produce a multi-pathway model.

5 Quantitative  Study examined two aims; 1) to exploreHierarchical
Cross- the extent to which nightmares were regression and
sectional, related to suicidal behaviours, serial multiple-
analysis of independent of comorbid levels of mediational
existing insomnia, and 2) to identify to what  analyses.
dataset. extent the relationship between

nightmares and suicidal behaviours
functions via defeat, entrapment and
hopelessness.

6 Quantitative  Investigated the bi-directional Multilevel
ecological relationships between sleep and day- random
momentary time levels of suicidal ideation. In intercept models
assessment.  addition, a moderation pathway was and moderation

tested which was informed by the analyses.
thematic analysis described in Chapter
4.

2.4.1. Study 1: Systematic review.

Previous reviews have summarised and evaluateeviience base regarding the
relationship between sleep disturbance and suithdaights and behaviours (e.g., Bernert
& Nadorff, 2015; Malik et al., 2014; Pigeon, Pinqui&t al., 2012). However, no reviews
have synthesised and critically evaluated the eogpiliterature examining the role of
psychological factor@n the sleep/suicide relationship. This is impottédecause not
everyone who experiences sleep disturbance al®rierpes suicidal thoughts and
behaviours. Thus, identifying the role of psychadadjfactors and processes that
contribute to this relationship is crucial to trevdlopment of a comprehensive theory,
from which suitable, evidence-based interventiaarsloe designed. Therefore, a
systematic review was conducted to examine thengiateole of psychological factors in
the relationship between sleep disturbance anddsdithoughts and behaviours (Chapter

3).
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2.4.1.1. Rationale for a systematic review.

Systematic reviews are useful for not only syntiagiand drawing conclusions
based on large bodies of evidence, but also fartiiyeng areas where convergent
evidence is lacking and, hence, further researararsanted (Petticrew & Roberts, 2006).
By integrating review findings with contemporargthies of suicide, a comprehensive

series of mechanistic pathways were specified fndrich hypotheses could be generated.

Meta-analyses include the use of statistical tephes to examine the consistency
of effect sizes, and produce an overall summamcefize for the studies included in the
review (Borenstein, Hedges, Higgins, & Rothste®)2). The review presented in the
thesis identified 11 empirical original studies,igthassessed four different groups of
psychological factors, in relation to a wide ralmfsymptoms of sleep disturbance (i.e.
nightmares, insomnia, sleep quality). A meta-analyss deemed not appropriate due to
this apparent heterogeneity across the psycholdgictors and symptoms of sleep
disturbance. Thus, it was concluded that the progluof a summary effect size or

comparison of consistency of effect sizes woul@wolittle value at this time.

A number of steps were taken to ensure that thtersyic review was conducted
with strong methodological rigour. First, a compesive search strategy was developed
using a series of Medical Subject Heading terms fggpendix A) to search four
electronic databases (EMBASE, Medline, PsycINFOp\W8eience). Second, hand
searches were made in the previous review papdrthasugh the publication biographies
of active researchers within the fi€lee. Agargun, Bernert, McCall, Nadorff, Pigeon and
Hochard). Third, the search and screening proadssvied the PRISMA 2009 statement
(Moher, Liberati, Tetzlaff, & Altman, 2009). Fourtto enhance reliability, 10% of the
identified studies were also screened by a co-aulifth, review findings were critically
evaluated against criteria outlined by relevantiguassessment tools (see Appendix B;

Herzog et al., 2013; Walsh & Downe). Sixth, thelgyappraisal was conducted by both
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the author of this thesis and a co-author of theeve with any discrepancies resolved

through discussion between the two authors.
2.4.2. Study 2: Qualitative interview study.

There are currently no psychological models ofigdeithat provide an account for
the association between sleep disturbance andlautbioughts and behaviours.
Consequently, rather than adapt a pre-existingyh@omore exploratory investigation
was necessary to understand people’s beliefs neggifte role of sleep in relation to
suicidal thoughts and behaviours. Theory or emglidata is not a prerequisite when
conducting qualitative research, which generalkg$aa more explorative and inductive
approach to develop analytical accounts of datargted in the context from which they
are collected (Creswell, 2014). Therefore, qualditatnethodology is best placed to
address research questions that focusindérstandingcomplex experiences
(Hjelmeland & Knizek, 2016), such as the interpheyween sleep disturbance and

suicidal thoughts and behaviours.
2.4.2.1. Rationale for analytical approach.

The goal of the qualitative study was to produceamalysis that represented key
patterns across the dataset, that depicted tegiathievays proposed to underpin the
association between sleep disturbance and suitidaghts and behaviours. Broadly,
three approaches to qualitative analysis were dersil to address this goal. First, an
‘inductive approach refers to an analysis that is drivemhgydata, with no pre-existing
framework (Boyatzis, 1998). Seconddeductiveapproach is informed by a pre-existing
theory or framework, that is then utilised to guille analysis (Boyatzis, 1998). Third, a
‘hybrid approach adopts a combination of the two, by tgiag an analytical
framework that is driven by an empirical or thematmodel, but also includes salient
features from the dataset which are not accoumtebyf the deductive model (Fereday &

Muir-Cochrane, 2006). Due to the absence of prstiexj theory that satisfactorily
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accounts for the relationship between sleep diaheb and suicidal ideation and
behaviour, an inductive approach to analysis waseh for the qualitative study (Chapter
4). Taking an inductive approach allowed the getmraf findings that remained close to
the data, which is proffered as central to conaigogiood quality qualitative research

(Henwood & Pidgeon, 1992).

After consideration of different types of inductiaealytical approaches, namely,
thematic analysis, interpretative phenomenologaallysis (IPA) and grounded theory, an
inductive thematic analysis was chosen. The use dPA, was discounted primarily
because IPA is particularly suited to researchfth@ises on individual narratives,
generally conducted with homogenous samples (Siibhvers, & Larkin, 2009). The
current qualitative study sought to understanddhe of specific symptoms of sleep
disorders, and psychological factors, which wemamon across experiences of suicidal
thoughts and behaviours. Hence, a heterogeneoysesams recruited, which included
experience of a wide range of different symptomsleép problems (e.g., delayed sleep

onset latency, nocturnal awakening).

Grounded theory is appropriate for research questioat seek explicitly to
produce a theory to explain the studied phenomidnfidway & Todres, 2003). Emphasis
is placed on understanding the social context iithvthe behaviour or process takes place
(Glaser & Strauss, 1967). Distinction has been nieateeenfull’ grounded theory, and
‘abbreviatedor ‘lite’ grounded theory (Braun & Clarke, 2006; Willig, 2%). ‘Full’
grounded theory is a time-intensive process, whighlves the researcher moving
through several cycles of data collection follovilydanalysis, before returning to collect
further data (Glaser & Strauss, 1967; Willig, 201R)rthermore, ‘full’ grounded theory
traditionally draws upon a different range of dedarces and data collection methods
(Willig, 2013). In practise, researchers are inshegly producing a more ‘abbreviated’ or
‘lite’ form of grounded theory, which still incorpates many of the grounded theory

techniques (e.g., cyclical stages of data collectiod analysis), but without the extensive
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triangulation of data (Braun & Clarke, 2006; Willig013). In this sense, grounded theory
‘lite’” has many similarities to inductive thematnalysis (Braun & Clarke, 2006).
However, unlike IPA or Grounded Theory, thematialgsis was not developed from a
particular philosophical viewpoint, giving the raseher the freedom to choose the
appropriate epistemological approach from whicbdnduct their analysis (Braun &
Clarke, 2006). This is compatible with the pragmatance taken in this mixed methods
thesis, in which the specific research questionelmethod selection, rather than the

epistemological viewpoint of the researcher (Créis\2614).

Finally, thematic analysis can be conducted at@asgic or latent level. Analysis
that is conducted at the latent level refers topteeluction of a more interpretative
analysis, opposed to analysis conducted at thergentat manifest level that produces a
more descriptive analysis (Braun & Clarke, 2006)e Tesearch question for the
qualitative study required participants to drawtloeir experiences of mental health
problems, sleep disturbance and suicidal expergenoerder to make sense of the
complex pathways underlying these different typlesxperiences, a latent approach was

taken.

2.4.2.2. Rationale for semi-structured interviews.

Decisions regarding the qualitative method empldgediata collection should be
driven by the overarching research question, aicalygpproach, and participant
characteristics (Frith & Gleeson, 2011). The redeguestion sought to establish patterns
across the dataset which illustrated the roleedsidisturbance in relation to suicidal
pathways. Both interviews and focus groups wereicened as a method for collecting
rich and in-depth data. Therefore, the decisiototeduct semi-structured interviews

opposed to focus groups was driven by considehiagheeds of the participant group.

The inclusion criteria for participants in the gtatlve study specified experience

of a major depressive episode(s) and suicidal thisugnd behaviours within the past year.
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Thus, it was possible that participants recruitethis study would currently be
experiencing symptoms of depression and suicidalghts. Although the sense of shared
experience stemming from participation in focusugp®can be empowering, some
individuals may feel anxious at the prospect o€ldising their personal experiences with
a group of people (Peters, 2010). Furthermoreigyaation in suicide-focused research
interviews has been shown to produce positive enésofor participants, such as
improved self-awareness and understanding of sugsidal experiences (Biddle et al.,
2013; Owen, Gooding, Dempsey, & Jones, 2016). Aattally, members of the SURG
emphasised the need to offer flexibility in thedintocation and duration of research
sessions, in order to promote a more appealingandortable research setting for
participants. These practical needs can be moily easiressed when organising one-to-

one interviews in comparison to focus groups (\W,ilR013).

Semi-structured interviews were conducted to allosvresearcher to ask open,
yet, directed questions relevant to the specieaech question. Comprehensive
overviews of the different types of interviews, anddance on how they can be
conducted in medical research are provided inlagtioy Britten (1995) and Doody and
Noonan (2013). The use of a topic guide when catiulyisemi-structured interviews
provides structure to facilitate the collectiondatta which can be compared across the
whole dataset, whilst allowing the researcher taineflexibility and freedom to probe
participant responses to generate further insigitrearrative (Knox & Burkard, 2009).
The topic guide was developed in conjunction with members of the SURG, who
participated in practice interviews to provide feadk regarding the accessibility of the
guestions and possible order in which to approlheldifferent topics. For example, based
on discussions with the SURG members, it was dddidgt the interview would start with
broad questions on sleep, before building up tetoes about suicidal experiences. The
members of the SURG felt asking questions aboapgbeior to suicidal experiences

would help the researcher build rapport with pgtats; thus, allowing participants to
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feel more comfortable discussing suicidal expemsrater in the interview. A copy of the

topic guide is provided in Appendix C.
2.4.3. Study 3: Cross-sectional design.

The systematic review reported in Chapter 3 idextithe need for research into
the possible psychological factors that may acctamthe association between sleep
disturbance and suicidal thoughts and behaviounsh&rmore, findings from the
qualitative study in Chapter 4 indicated that thie of psychological factors may differ
depending on the specific symptoms of sleep diaturb. The current literature had yet to
examine the psychological factors that may medraespecific relationship between
nightmares and suicidal behaviour in people witlgioms of PTSD. This was the main
aim of the third study (Chapter 5). An existingadagt was utilised to test a mechanistic
pathway that stemmed from a theory of suicidal bieha, namely, the Cry of Pain
(Williams, 1997; Williams et al., 2005). Co-morksgimptoms of insomnia were included
as a control variable in order to assess the speelationship between nightmares and

suicidal behaviour.
2.4.3.1. Rationale for sample population.

People with mental health problems report higheeleof nightmares in
comparison to healthy populations (Sheaves e2@L5; Spoormaker et al., 2006).
Nightmares appear to be particularly common amotigste who have experienced
trauma, with prevalence estimates ranging betw@e®@®% of those with PTSD (Leskin,
Woodward, Young, & Sheikh, 2002; Levin & Nielse®0Z). In addition, people with
PTSD report high levels of co-morbid depressiom@Burg, Ein-Dor, & Solomon, 2010)
and suicidal thoughts and behaviours (Panagiotddw, & Tarrier, 2012b).
Consequently, an existing dataset which recruitddziduals with experience of trauma

and symptoms of PTSD was utilised in this study.

2.4.3.2. Rationale for secondary analysis of existing dataset.

45



This study was a secondary analysis of existing dallected using a cross-
sectional design (Panagioti, Gooding, & Tarrierl 24). Analysis of existing data
provided a cost- and time-efficient opportunitytést a novel hypothesis (Cheng &
Phillips, 2014). Secondary analysis can also masarttie value of participants’
contributions (Tripathy, 2013). However, implicat®of this study were confined by the
cross-sectional design and restricted choice osoreaHence, results from this study
were contextualised as preliminary data, which khba built on in subsequent work
using longitudinal designs to assess the tempelationships between the key studied

variables.
2.4.3.3. Rationale for mediational analyses using bootstrapping procedure.

Broadly, when faced with non-normally distributeatal researchers may choose
to correct this by data transformation, or altexsdy they may decide to take a
nonparametric approach to analyses, which do rsoinas normality of distribution as a
prerequisite (Field, 2013). In the cross-secti@tadly, a nonparametric resampling
technique was adopted, known as bootstrapping., Hemstrapped confidence intervals
were produced from a simulated dataset, whichaated by resampling observations
from the original empirical data (Efron & Tibshiiat993; Shrout & Bolger, 2002).
Bootstrapping is advocated for use when testingeantieffects, with small samples
(Hayes, 2013; Shrout & Bolger, 2002), making tippraach particularly appropriate to

test the mediational pathway examined within tlessrsectional study (Chapter 5).
2.4.4. Study 4: Ecological momentary assessment (Y1

Hypotheses reported in the systematic review (@raégjtand informed by the
qualitative study (Chapter 4) were tested in a weeal ecological momentary assessment
(EMA) study. A key gap identified in the systematiwiew, was the dearth of literature
that has examined the temporal aspects of theéfatiopnships between symptoms of

sleep disturbance, suicidal thoughts and behaviamd psychological factors. There is
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also limited research that has investigated obje@nd subjective measures of sleep
disturbance in parallel, to identify the specifigrgptoms that are associated with suicidal
ideation. Consequently, the final empirical studlyhis thesis sought to address these

limitations (Chapter 6).

2.4.4.1. Rationale for the EMA study design.

EMA, or the experience sampling method (ESM), isiero-longitudinal method
and refers to the repeated collection of data ppattmultiple times each day, across a
series of days (Larson & Csikszentmihalyi, 1983jisTdesign offered three clear
advantages in comparison with alternative quantéanethods. First, unlike the
retrospective questionnaires traditionally usepsychological suicide research, EMA
assesses the in-the-moment thoughts and feelimgarti€ipants, and hence, is less likely
to be affected by retrospective bias (Davidson,sfiee& Gutierrez, 2017). Second,
suicidal ideation has been shown to fluctuate acaoday (Ben-Zeev, Young, & Depp,
2012; Kleiman et al., 2017), and similarly, sleégwtbance varies on a night-to-night
basis (Lemola, Ledermann, & Friedman, 2013; Valkeidvers, Bastien, Beaulieu-
Bonneau, & Morin, 2005). Therefore, it was morerappate to measure the association
between symptoms of insomnia and suicidal ideamoss a period of consecutive days
and nights. Third, by providing participants with @ectronic watch, EMA ratings of
suicidal ideation and mood can be captured inweald settings, generating findings

which have a higher level of ecological validityafson & Csikszentmihalyi, 1983).

The study protocol was developed based on theghdui guidance for conducting
mental health-focused EMA research (Palmier-Clawas.£2011). A key departure from
the guidance provided by Palmier-Claus and colleag@011) related to the sampling
window, which is typically set as 7:30 or 8:00 u&®:00 or 22:30 (Ben-Zeev et al., 2012;
Larson & Csikszentmihalyi, 1983). Here, particimastheduling windows were

customised based on their own habitual sleep-waiest to reduce the likelihood of the
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sampling disrupting their sleep (Husky et al., 20d4lligan, Haddock, Emsley, Neil, &

Kyle, 2016; Mulligan, Haddock, Littlewood, & Kylén press).

In addition, the EMA procedure was finalised throwm extensive piloting
process with support of the SURG. Specifically,iteen pool, scale and sampling
schedule was piloted and revised in two stagest, Fiwo members of the SURG piloted
the study alongside members of the research teasedion a schedule of 10 repeated
assessments per day. SURG members provided feerdmgankling the process of
completing the EMA study, the wording and scaleduse each item and the acceptability
of the number of days and daily samples. Secordstildy procedure and items were
revised based on this feedback and then pilot@thhtime with two additional members
of the SURG. The finalised list of EMA items inckdliin the study is provided in

Appendix D.

Data analysed in this EMA study (Chapter 6) hatiwalevel structure (day-level
and participant-level). Day-level data comprisedight-time assessments of sleep and
the day-time mean of six assessments of suicidalidn. The day-level data is clustered
within the participant-level data. Consequentlywpocalculations based on the number
of participants alone will not account for the nileitel structure of the data (Snijders,
2005). Both estimates of the within and betweenesitvariation for the outcome and
covariate variables are necessary to conduct aldeiipower calculation (Carter, 2016).
However, given that these estimates were not rgasdailable, a power calculation was
deemed not appropriate. Therefore, the target sagipé and sampling schedule were
driven through consideration of the need to balgraréicipant burden, the predicted level
of missing data, and comparisons to similar memalth EMA studies (e.g., Husky et al.,
2014; Mulligan et al., 2016). Suicidal thoughts vassessed multiple times each day,
across a series of days in order to sample a raing@e periods throughout the study.
Minimal research has used an EMA design to askessi€échanisms underlying suicidal

thoughts and behaviours (Davidson et al., 2017)véd@r, previous research has
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indicated that five daily assessments of self-harsuicidal thoughts across a 7-day study
appeared to be both feasible and acceptable ticiparits (Husky et al., 2014). In the
current EMA study, the decision regarding the atadg@lp number of days, and daily
samples, was defined through piloting the procedutie members of the SURG.
Consequently, the EMA study included up to a maximai six daily assessments of
suicidal ideation, conducted across seven consecdélys (Chapter 6). The use of
electronic assessment diaries has been shownltbhygh compliance rates in studies
involving people with mental health problems (P&mrClaus et al., 2011). Indeed, a
recent study employed the PRO-Diary watch to asslesp in relation to experiences of
psychosis in a sample of 22 participants, whicloreg compliance rates between 77.4%
- 97.4% (Mulligan et al., 2016). Therefore, havounsidered the aforementioned criteria,
the target sample size was set at 50 participast®ssed across a seven day sampling

period, which could yield up to 350 observations geey-level variable.
2.4.4.2. Rationale for multilevel modelling.

Multilevel models were used to analyse the databse this statistical technique
can accommodate non-independent data that is wteacacross multiple levels (Snijders
& Bosker, 1999). A two-level random intercept mo(j®rticipant-level, and day/night-
level) was used to examine the night-to-day, dagiht associations between sleep
disturbance and suicidal ideation. The random ¢efermodel was chosen, opposed to a
random slope model, as it accounts for the likelththat participants will have different
levels of the outcome variable (i.e. suicidal id@abr sleep disturbance), yet it assumes

the relationship between the two is consistentsactioe population.
2.5. Overview of constructs examined

A description of the assessment tools and questiommeasures used are
provided within the methodology sections of eacthefempirical chapters.

Consequently, the following section will focus dw trationale behind the choice of
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measures used in the qualitative interview (Chaptemd quantitative EMA studies
(Chapter 6). Choice of measures in the cross-sedtgiudy reported in Chapter 5 were
made by the researcher who collected the data, &m@Panagioti. Hence, the rationale
for these measures is not provided within the failhg section. Quantitative measures
were utilised to: i. screen potential participaagginst the eligibility criteria in the
interview and EMA studies (Chapters 4 and 6),hiamacterise the sample in the interview
and EMA studies (Chapters 4 and 6), and iii. asspssified variables in the EMA study.
A full overview of constructs measured and examimetthis thesis are provided in Table

2.2.

Table 2.2 Overview of constructs measured within the thesis.

Construct Variable Examined by
Sleep Insomnia Sleep Condition Indicator (Espie et al., 201%participant
disturbance symptoms narrativé, Clinician-Administered PTSD Scale for DSM-IV
items (Blake et al., 199%)Consensus sleep digarney
et al., 2012) actigraphy.
Nightmares Participant narratfyelinician-Administered PTSD Scale
for DSM-IV items (Blake et al., 1995)
Sleep quality  Pittsburgh Sleep Quality Index (Beyssal., 1989)¢,
participant narrative Consensus sleep diary (Carney et al.,
2012§.
Suicide Suicidal Beck Scale for Suicidal Ideation (Beck, Steer, &R,
thoughts 1988}, participant narrative EMA itent.
Suicidal Beck Scale for Suicidal Ideation (Beck et al., 1988
behaviours participant narrativie Suicide Behaviors Questionnaire-
Revised (Osman et al., 2001)
Psychological Defeat Participant narratifdefeat scale (Gilbert & Allan, 1998)
factors Entrapment Participant narratfy&ntrapment scale (Gilbert & Allan,

Mental health
problems

Hopelessness

Depression

Anxiety

19985, EMA itent’.

Participant narrafiv@eck Hopelessness Scale (Beck et
al., 1974

Structured Clinical Interview for DSMaliders (First,
Spitzer, Gibbon, & Williams, 1997§ Participant narrative
ab patient Health Questionnaire-9 (Kroenke, Spit&er,
Williams, 2001, Beck Depression Inventory Il (Beck,
Steer, & Brown, 1996)°.

Participant narratiVeState Trait Anxiety Inventory
(Spielberger, 1983¥.

Note: Measure included iiChapter 4 qualitative stud$Chapter 5 cross-sectional study,
“Chapter 6 ecological momentary assessment study.
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2.5.1. Sleep disturbance.

A common criticism of the previous work in this arie centred on the limited
operationalisation of sleep disturbance (BerneNalorff, 2015). Subjective
measurement of sleep has dominated the field epsé@d suicide research, yet the
measurement tools used are diverse. They rangerfoonvalidated, or single-items to
assess sleep disturbance (e.g., Agargun, Kara|Ra20 1997b; Gelaye et al., 2017; Qian
et al., 2017; Winsler et al., 2015), to the adntiation of validated, sleep disorder-
specific scales, such as the Insomnia SeverityeSea., Bernert et al., 2005; Cukrowicz
et al., 2006; McCall et al., 2010; Nadorff et &D11; Zuromski et al., 2017). Inconsistent
measurement of sleep disturbance is an issue @isgtlagued the wider field of sleep and
insomnia research. This has led to the developofemteries of recommendations
regarding sleep measurement in insomnia reseanyys§®, Ancoli-Israel, Edinger,
Lichstein, & Morin, 2006). This guidance recommethdiee use of the Pittsburgh Sleep
Quality Index (PSQI; Buysse et al., 1989) to assebgective sleep quality and
disturbance. This scale has been shown to haveititiggmal consistency, = .83 (Buysse
et al., 1989). Consequently, the PSQI was usedtbatbreen potential participants, and to
characterise the samples in relation to their stpegity. The Cronbach’s alpha for the
PSQI was .74 in the qualitative study (Chaptem#) %4 in the EMA study (Chapter 6). A

copy of the PSQI is provided in Appendix E.

In order to provide a more through characterisatibtine role of sleep in relation
to suicidal thoughts and behaviours, two diagndsigen measures of sleep disorders
were administered. First, the Sleep Condition lattic (SCI; Espie et al., 2014) was
selected to assess participant symptoms againdigbeostic criteria for DSM-V
Insomnia Disorder (used in Chapters 4 and 6). Ghéstionnaire was chosen because it
has shown high sensitivity for detecting a probafd®mnia disorder, and previous

evaluation of the scale’s internal consistencydgdla high alpha coefficient,= .86
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(Espie et al., 2014). The Cronbach’s alpha of tG€i8 the qualitative study was= .89,

ando = .77 in the EMA study. See Appendix F for a copyhe SCI.

The second diagnosis-driven measure was producetebybers of the British
Association for Psychopharmacology, to guide ptiackers in identifying the possible
presence of the following sleep disorders: i. nksy, ii. sleep breathing disorder, iii.
periodic limb movement syndrome, or restless leglayme, iv. circadian rhythm sleep
disorder, and v. parasomnia (Wilson et al., 20TA)s measure comprises five initial
screening items that correspond with the aforeroeat disorders. This measure was used
to aid the exploration of symptoms of organic sldiesorders experienced by participants
in the qualitative interview study (Chapter 4). épy of this brief screening tool is

provided in Appendix G.

Sleep patterns can be effectively measured thrtheylise of a wrist actigraphy
watch which provides an objective estimate of slegpontinuously monitoring the
wearer's movements (Ancoli-Israel et al., 2015halugh polysomnography is
considered the gold standard measure of objediep $Buysse et al., 2006), actigraphy
provides a suitable alternative to polysomnograainy is particularly appropriate for
studies that seek to monitor sleep-wake patternbtumsively over a period of nights, in
the natural environment of the participant (Andetiael et al., 2015). Therefore, an
actigraphy watch (see Figure 2.1.) was deemed swtable to provide assessment of
objective sleep parameters in the EMA study (Cha@teThree sleep variables were
calculated from this data to assess symptoms ofring; difficulty initiating sleep
assessed by sleep onset latency (time from intetdicleep to sleep onset), difficulty
maintaining sleep assessed by sleep efficience¢pémge of time spent in bed asleep),
and sleep duration assessed by total sleep tirted (ifme spent asleep according to epoch-

by-epoch wake/sleep categorisation).
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Figure 2.1.PRO-Diary actigraphy watch (CamNtech, Cambridge) Used in EMA
study (Chapter 6).

Sleep diaries are recommended for the daily subgassessment of sleep
(Buysse et al, 2006). Consequently, the expandesersus sleep diary (Appendix H;
Carney et al., 2012) was chosen for use in the BBy (Chapter 6). This is considered
the ‘gold standardsleep diary (Mulligan et al., 2016) and was depeld through
consultation of 25 sleep experts. In order to assggiptoms of insomnia, four sleep
variables were calculatéebm the diary data, namely, total sleep time, slekiciency,
sleep onset latency and sleep quality, which waedban a 5-point Likert scale ranging

from ‘very poot to ‘very good
2.5.2. Suicidal ideation and behaviour.

Prevalence rates show that there are a substantigber of people who will think
about suicide at some stage in their lives, butweVer make a suicide attempt (McManus
et al., 2016; Nock et al., 2008). Therefore, wherestigating factors which contribute to
suicide, it is important to assess relationshipsuioidal ideation and suicidal behaviour.
Suicidal ideation and behaviours are typically nuead by self-report questionnaires or

by an interviewer or clinician administered ratsagle (G. K. Brown, 2001). Researchers
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have reported high levels of agreement betweengsf historical suicidal ideation and
behaviours when using interviewer administeredescad comparison to self-report scales
(Kaplan et al., 1994). However, discrepancies hmsaan reported when comparing ratings
of current suicidal ideation and behaviour, withtjggpants more likely to disclose current
suicidal ideation and behaviour when completindrisgdort questionnaires (Kaplan et al.,
1994; Yigletu, Tucker, Harris, & Hatlevig, 2004)iv@én that the empirical work in this
thesis sought to quantify current suicidal ideateself-report questionnaire of suicidal

ideation was chosen.

An extensive review of 19 self-report measuresuafidal thoughts and
behaviours identified that the Beck Scale for Qlatideation (BSSI; Beck et al., 1988)
and the Adult Suicidal Ideation Questionnaire (ASRgynolds, 1991) possess the most
comprehensive psychometric validation (Batterhawl.e2015). The BSSI was chosen
over the ASIQ because the BSSI includes items wilzte to both passive and active
suicidal ideation, and hence, provides a broadarsssnent of suicidal ideation. Moreover,
the BSSI also includes two additional, non-scoteths which capture history of lifetime
suicide attempts. Therefore, this scale was usetidmacterise the sample in Chapters 4
and 6, to indicate current levels of suicidal id@a{sum of items 1-19) and previous
suicidal behaviour (items 20 and 21). Cronbachidalwas high in both the interview

studya = .87 and in the EMA study = .81. See Appendix for a copy of the BSSI.

The item Right now | am feeling suicidalas used to assess in-the-moment
suicidal ideation in the EMA study (Chapter 6),métssessments made on a 7-point Likert
scale ranging from 1 = not at all, to 7 = very mgoh The author was not aware of any
published research which has validated items tesassuicidal ideation within an EMA
study. Therefore, a systematic approach was takdeweloping the EMA items. First, a

large pool of items from EMA diaries used previgusy members of the supervisory

! Due to the assessment measure copyright, this measure has been removed from the Appendices.
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team was generated (e.g., Mulligan et al., 2016308d, additional items were developed
from the transcripts collected in the qualitatitedy (Chapter 4; Littlewood, Gooding,
Kyle, Pratt, & Peters, 2016). Third, the large pobitems was piloted with members of
the SURG, who provided feedback on each of thedstdtems were revised accordingly to
produce the finalised set of items used in theystDéspite this comprehensive approach
to developing the EMA items, it should be noted tha single-item assessment of
suicidal ideation failed to measure the differesgexts of suicidal ideation, such as
passive ideation, e.g., | do not want to live. Sajoent research could consider using a
multi-item approach, which would provide a more goehensive measure of suicidal

ideation.
2.5.3. Comorbid symptoms of depression and anxiety.

Sleep disturbance is a common feature of mentdithpeblems, and is included
within diagnostic criteria for depression, PTSDd @mxiety disorders (APA, 2013).
Furthermore, those who experience mental healtblgmos have an elevated risk of
suicidal thoughts and behaviours (Nock et al., 2068nsequently, it is important that
research examining the relationship between slesprdance and suicidal thoughts and
behaviours seeks to account for interrelationswigls mental health problems. As
outlined in section 1.3, the empirical work incldda this thesis focused specifically on
interrelationships with depression. Hence, ondefgrimary inclusion criteria for the
gualitative and EMA studies was previous experiesfca major depressive episode(s).
This was assessed in two parts. First, telephomérgstration of the 9-item Patient Health
Questionnaire (PHQ-9; Kroenke et al., 2001), wiset! to ensure that the initial
telephone screening was efficient, and maximisdilkeéhood that individuals who were
invited for the face-to-face screening assessmentdumeet the eligibility criteria. The
PHQ-9 was chosen because it is one of few depresgimptomology measures which has
been validated for telephone-administration (Fihal.e 2013). The clinical cut off score

of 10 and above has demonstrated good sensitiiif) and specificity (0.85) for
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detecting major depressive disorder (Manea, Gilb&dyicMillan, 2015). A copy of the

PHQ-9 is provided in Appendix J.

Second, those who were identified as eligible k&atelephone screen were invited
to a face-to-face meeting. The Structured Clinintdrview for DSM disorders (SCID;
First et al., 1997) was then utilised to confirnpesience of a major depressive episode
based on the DSM-V diagnostic criteria. The SClprisffered to be thegold standard
of assessments of mental health problems (Lobdek&@gans, & Arntz, 2011). It
should be noted that the SCID for DSM-IV Module Mdod Episodes) was administered,
as the SCID for DSM-V was yet to be published omoencement of this programme of
work. However, assessment was made to reflect 8M-W criteria (APA, 2013), which
included one revision from the DSM-IV criteria (AP2000), i.e. the omission of the

exclusion criteria related to recent bereavement.

In addition, questionnaire measures of depresgivgtom severity and anxiety
were administered to participants in the qualimand EMA studies (Chapters 4 and 6).
This was used within the qualitative study to pdevdescriptive statistics as part of the
characterisation of the sample. In the EMA studyggaer 6), the measures of depressive
symptoms and anxiety were included as control &sgawithin the statistical analyses.
Choice of suitable questionnaire measures for ggw#rdepressive symptoms and
anxiety adhered to the recommendations made iguliance for insomnia-focused
research (Buysse et al, 2006). Thus, the Beck Bsjme Inventory Il (BDI-II; Beck et al.,
1996) and the State Trait Anxiety Inventory (STAlISpielberger, 1983, 2010) were
utilised within the studies described in Chapteasid 6. Both measures showed high
internal consistency, the BDI-Il yielded= .95 in the qualitative study (Chapter 4), and
= .88 in the EMA study (Chapter 6), and the STAW®ducedr = .94 in the qualitative
study (Chapter 4), amd= .89 in the EMA study (Chapter &@opies of the BDI-Il and

STAI-T are provided in Appendices' kind L.
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2.5.4. Psychological factors

Quantitative measures of psychological factors weskided in the cross-sectional
(Chapter 5) and EMA studies (Chapter 6). The chofaguestionnaire measures for
defeat, entrapment and hopelessness used in e s®otional study were made by the
researcher who collected the original dataset (AridMPanagioti). Entrapment was
assessed in the EMA study using two items whiclygsbto measure the different aspects
of this construct,Right now | want to escape my emotional paamd‘Right now | feel
trapped’.Responses to each item were made using a 7-pdiattlscale ranging from 1 =
not at all, to 7 = very much so. These items wenestbped as part of the same process

described for the suicidal ideation item in sec@oh 2.
2.6. Safety of participants

Participation in suicide-focused research may prediistress for some
individuals. This important ethical concern hasrbewestigated across studies employing
a range of research designs (e.g., Biddle et@L32Gibson, Boden, Benson, & Brand,
2014; Husky et al., 2014; Owen et al., 2016; Tagloal., 2010). A systematic review
indicated that research participation which inctideestions about suicidal thoughts and
behaviours was not associated with an increasei¢idal thoughts or acts (Dazzi,
Gribble, Wessely, & Fear, 2014). That said, whemdcwting ethical research it is
important to seek to minimise potential harm fae@rch participants (World Medical
Association, 2013). Therefore, a safety protoca developed with support of a Clinical
Psychologist (co-supervisor Dr Daniel Pratt), fee un Chapters 4 and 6 (Appendix M).
The protocol included steps which sought to minénitse risk of participants becoming
distressed, and direct the author’s response atisal to risk information during the
research process. Development of the protocol mfasmed by the best practice for
conducting suicide-focused research as outline@wgn et al. (2016). Members of the
SURG also guided the adaptation of the safety phaeefor the EMA study. Specifically,

they suggested the addition of a second checklimeahe fourth day of the study

57



sampling period, in order to assess participantoe#lg and address any questions or

concerns.

Briefly, this protocol included steps to reduce likelihood that participants
would experience distress, such as the opporttmitgke breaks during the qualitative
study, follow-up phone calls to check participamiiveing and mood following
participation, and a post-research evaluationviger to enable participants to feedback
their thoughts regarding the research experienoeeder, the protocol also included a
process for responding to risk, should a partidijgisclose information to indicate that
they were at risk of harming themselves or angbleeson. Response to risk and the limits
of confidentiality in relation to risk informatiomere discussed with participants prior to
taking informed consent. Further details regardimgysafety protocol can be found in

Appendix M.
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CHAPTER 3.
3. Examining the role of psychological factors intte relationship between sleep

problems and suicide

This paper has been published in Clinical PsychoReview

Littlewood, D. L., Kyle, S. D., Pratt, D., Pete&, & Gooding, P. (2017). Examining the

role of psychological factors in the relationshgiveen sleep problems and

suicide.Clinical psychology revieywb4, 1-16.
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3.1. Abstract

We sought to conduct the first systematic reviewrapirical evidence
investigating the role of psychological factorghe relationship between sleep problems
and suicidal thoughts and behaviours. Twelve stiiere identified which examined
psychological factors grouped into four categoofsognitive appraisals, psychosocial
factors, emotion regulation strategies, and risgkab@urs. Although there was substantial
heterogeneity across studies with respect to meammt, sampling, and analysis,
preliminary evidence indicated that negative cagaiappraisals, perceived social
isolation, and unhelpful emotion regulation strégsgnay contribute to the association
between sleep problems and suicidal thoughts anavii@urs. Given that findings in this
area are currently restricted to studies with ceEsgional designs, the directionality of the
interrelationships between these psychologicabfactleep problems and suicidality,
remains unclear. We integrate the findings of exraw with contemporary psychological
models of suicidal behaviour to develop a cleagaesh agenda. Identified pathways
should now be tested with longitudinal and expentakdesigns. In addition, a more
thorough investigation of the complexities of sleegychological factors, and suicidal
thoughts and behaviours is crucial for the develemnof targeted psychological

interventions.
3.2. Introduction

“The best bridge between despair and hope is a goglt's sleep” E. Joseph
Cossman
Each year approximately 800,000 lives worldwidelasg to suicide, equating to
one death every 40 seconds (World Health Organisa?014). In the US, the most recent
estimates of suicide deaths indicate that there W8r4 suicides per 100,000 people in
2014 (Centers for Disease Control and PreventiOhSR and in the UK this estimate was
10.8 suicides per 100,000 (National Office for iStats, 2016). Interventions to prevent

suicide are important, not only to the individuttiak of suicide, but also to the many
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people who are likely to be affected in the evdraroindividual's death. For example,
those bereaved by suicide experience elevatedkslevelepression (Séguin, Lesage, &
Kiely, 1995), substance use (Brent, Melhem, DonpBo#/alker, 2009), and suicidal
behaviours (Pitman, Osborn, King, & Erlangsen, 2014

Suicidal thoughts and behaviours have been conakgtd to lie on a continuum
whereby those who experience suicidal thoughts pnagress to make suicide plans and
then, subsequently, make an attempt or die bydaiidohnson, Gooding, & Tarrier, 2008;
Tarrier, et al., 2013; ten Have, et al., 2009) ekdi prevalence data from a study of 17
countries estimated that 33.6% of individuals wkpegience suicidal thoughts and
feelings will subsequently develop a suicide pkard 56% of those with a plan will make
a suicide attempt (Nock, et al., 2008). Therefatentifying and intervening at the start of
this trajectory is imperative to developing effgetsuicide prevention strategies.

3.2.1. Sleep problems as a modifiable risk factoof suicidality.

Research into suicide has identified a numberiofazl and sociodemographic
risk factors which may trigger and maintain suititughts and behaviours, such as,
mental health problems, sleep problems, unemploy;igender, and age (Bernal, et al.,
2007; Borges, et al., 2010; Nock, et al., 2008eBig Pinquart, & Conner, 2012; Qin,
Mortensen, Agerbo, Westergard-Nielsen, & Eriks&fi0). Although many of the
identified risk factors are impossible or difficttt change (e.g., gender, unemployment),
sleep patterns can be effectively modified usingteg psychological interventions (Wu,
Appleman, Salazar, & Ong, 2015). Furthermore, refiedings indicate that cognitive-
behavioural therapy for insomnia not only benedieep, but may also reduce levels of
suicidal ideation (Trockel, Karlin, Taylor, Brow&, Manber, 2015). Moreover, reducing
risk of suicide via treatment of sleep problems maymore acceptable to those
individuals who are reluctant to seek treatmentfiental health problems due to

perceptions of stigma, for example (Bernert, Iw&ia, Moscowitz, & Horn, 2015).
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Sleep problems are commonly experienced by indalglwith mental health
problems, such as depression and post-traumagigsstiisorder. Consequently, it is
important to understand the interrelationships ketwspecific mental health problems,
sleep problems and suicidal behaviour. For instamice possible explanation of the
sleep/suicide relationship is that sleep operaugisdctly to increase suicide risk, because
sleep problems increase the likelihood of depresd@aglioni, et al., 2011) and
depression, in turn, increases the risk of suididalights and behaviours (Harris &
Barraclough, 1997). Findings from studies examirnimginterrelations between
depression, sleep problems and suicidality are anwéth divergent patterns of results
emerging from studies examining insomnia (Bryaralet2015; Nadorff, Anestis, Nazem,
Harris, & Winer, 2014; Nadorff, Fiske, Sperry, Bett Gregg, 2013; Ribeiro, et al.,
2012). However, research examining nightmares basistently shown an association
between nightmares and suicidal thoughts and betesyiindependent of the effects of
depression (Pigeon, et al., 2012). This indicdtasthe role of depression in the
sleep/suicide relationship varies dependent ospleeific type of sleep problem
experienced. Therefore, it is important to detesmiich other factors may influence the
relationship between suicidal ideations and actd,different types of sleep problems.
Furthermore, given the high prevalence of sleeplpros in clinical and non-clinical
populations (Roth, et al., 2006), it would be pmide establish the possible
transdiagnostic, psychological mechanisms whicloaatfor the sleep/suicide

relationship.

3.2.2. Role of psychological processes in the asation between sleep

problems and suicidality.

It is plausible that psychological factors may péasole in the mechanisms
underlying the relationships between sleep problentssuicidal thoughts and behaviours.
This is because the presence of sociodemograski¢agtors alone do not account for the

complexity and variance within suicidal pathway®¢@ing, et al., 2015; Johnson, et al.,
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2008; O'Connor & Nock, 2014; Panagioti, GoodingT &rier, 2015; Tarrier, et al., 2013).
Understanding psychological mechanisms that undesgicidal pathways is crucial to the
development of clinical interventions to preverbseguent suicide attempts and deaths
(Johnson, et al., 2008; O'Connor & Nock, 2014, i€aret al., 2013). Previous reviews
have proposed possible psychological processemantanisms which may influence the
sleep/suicide relationship (McCall & Black, 2013inaper & Tang, 2014; Woznica,
Carney, Kuo, & Moss, 2015). However, no previousa® has systematically evaluated
and critically appraised the empirical evidenceebasating to the role of specific
psychological processes and mechanisms in the/sieeide relationship. This was the
main aim of the current review.

Psychological theories of suicide provide a framdwior understanding the way
in which a combination of the vulnerabilities proeéd from sociodemographic risk
factors may interact with cognitive and psycholagjjorocesses to account for the
development of suicidal thoughts and behavioursr{don, et al., 2008; O'Connor &
Nock, 2014; Tarrier, et al., 2013). For examplg/cpslogical factors, such as
hopelessness, have been shown to further elegatefrsuicide in individuals who also
reported sociodemographic risk factors, such asdialone and unemployment (Steeg, et
al., 2016). Practically, these theoretical frameéware important in the development of
clinical interventions. The Medical Research Colguidelines on developing
interventions highlight the importance of a cohétbeoretical basis for the development
of optimally effective interventions (Craig, et,&008). In recognition of this, the second
aim of the current review was to integrate psycticial theories of suicide with the
review findings to outline the role of psycholoditactors in the relationship between
sleep problems and suicidal thoughts and behaviérars which hypotheses for future

work can be generated and tested.
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3.3. Method
3.3.1.Search strategy.

In order to be comprehensive and maximally incleisstudies were sought which
aimed to examine the relationship between sleefitgaad/or sleep disorders, suicidal
thoughts and behaviours, and a psychological psogefactor. To aid comprehension, the
term ‘suicidality’ will be used for instances whéreth suicidal thoughts and behaviours
were examined.

Four electronic databases (EMBASE, Medline, Psy@N®eb of Science) were
searched up to July 2016, using a combination afité Subject Heading (MeSH) terms
and text words for suicide and sleep. Given thatefare differences in the indexing of
MeSH terms used by the different databases, &suthf all identified terms is detailed in
Appendix A. Filters were used to limit search réstd those published in journals in
English.

Hand searches were conducted in two stages. fiesteference sections within all
papers identified for inclusion within the revieves scrutinised for omissions. Second,
the reference sections of existing review and rsjpapers on the relationship between
sleep and suicide were also checked for omissidgargun & Besiroglu, 2005; Bernert &
Joiner, 2007; Bernert, Kim, Iwata, & Perlis, 20B&rnert & Nadorff, 2015; Liu &
Buysse, 2006; Malik, et al., 2014; McCall & Bla@Q13; Norra, Richter, & Juckel, 2011;
Pigeon & Caine, 2010; Pigeon, et al., 2012; Sind@dye& Balon, 2001; Winsper & Tang,
2014; Woznica, et al., 2015). Furthermore, the ipakibn history of prominent
researchers actively investigating the sleep seimthtionship, were reviewed for
additional papers which could be included (i.e.afgwn, Bernert, McCall, Nadorff,
Pigeon and Hochard).

3.3.2. Eligibility criteria.

Studies were included in the review based on thewing four eligibility criteria:
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1. An empirical study (quantitative or qualitative)ighshed in a peer
reviewed journal in the English language.

2. Reported original empirical findings (i.e., reviewsactice
recommendations, comments, replies, letters, opipasition papers,
practice guidelines, conference abstracts or theses excluded).

3. Aimed to examine the role of psychological factpnisexplaining the
relationship between sleep problems and suicigaights or behaviours. In
quantitative work this is most clearly exemplifiegd pathway, mediation or
moderation analyses. In qualitative studies thggagch is most clearly
illustrated by topic guides and analyses that nsglezific reference to the
relationship between sleep and suicide.

4. Included a measure of any type of suicidal thoughlems, risk,
behaviours, and deaths (papers examining selfyinjithout suicide intent
were not included); an objective or subjective assent of any type of
sleep problem (e.g., trouble getting to sleep glithinightmares,
hypersomnia, insomnia); and a measure of a psygiuwalofactor. For the
purposes of the review, variables were deemed tgmy/chological factor
if they represented cognitions (e.g., memory, &tianexecutive function,
information-processing), emotions (e.g., happinsadness, fear),
metacognitions (e.g., appraisals of sociocogniivmtional factors,
hopelessness, defeat, entrapment), psychosociatdge.g., loneliness,
social isolation) or risk behaviours (e.g., aggm@mssmpulsivity). Papers
which measured the presence of mental health prof#ey., psychosis,
major depressive disorder) together with sleeplprob and suicidality, but

with no measurement of psychological factors wexdusled.

In order to optimise inclusion for this review, weed no restrictions pertaining to

the age of the sample (e.g., adolescents, worlgegdults, elderly individuals).
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3.3.3. Management of search outcomes and study déhidjty screening.

This systematic review was conducted with guiddrno® the PRISMA 2009
statement (Moher, Liberati, Tetzlaff, & Altman, Z)0Figure 3.1 provides an overview of
the search and screening processes. The firstraidhp screened the search results
against the identified eligibility criteria. In aitidn, the last author (PG) screened 10% of
the identified studies, to provide a measure ofétiability of the screening process, with

any disagreements resolved through discussion bettte two authors.

)

c
.g Records identified through Additional records identified
S database searching through other sources
-jé (n=12942) (n=2)
]
z
\ 4 Y
Records after duplicates removed
(n=8141)
o0
=
o
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Records screened R Records excluded
(h= 8141) e (n =7908)

A 4
E Full-text articles assessed Full-text articles excluded
a for eligibility > (n=222)
)
= (n=233)

Y

Full text articles included

° in review
3 (n =11, comprised of 12
2 studies)

[

Figure. 3.1.PRISMA flow diagram illustrating the processesitdrature searches and
screening.

3.3.4. Quality appraisal.

Critical appraisal of the methodological qualitytbé identified studies was
conducted independently by the first (DL) and (&) authors. Discrepancies in ratings
were resolved through discussion between the twlmas! It was considered appropriate

to evaluate quality specifically based on critgratinent to the research designs
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employed within the identified studies. Consequeriix criteria were adapted from the
modified Newcastle-Ottawa Quality Assessment Sfraleross-sectional studies (Herzog,
et al., 2013) and the Walsh and Downe (2006) doalappraising qualitative studies.
Relevant criterion from both scales were seleatguermit assessment against the same
key criteria pertaining to quality of the reportegearch methodology and analysis for
both the qualitative and quantitative studies idiext within this search (see Appendix B).
Total quality ratings for each study are includedable 3.1, with 0 — 3 indicating low
quality, 4 - 6 moderate quality, and 7 - 9 highlguaFormally evaluating the quality of
the identified studies provided an additional imdiicn of the strength of the evidence,
alongside the extent to which findings converged.

3.4. Results
3.4.1. Study characteristics.

The literature search yielded twelve original reskatudies that investigated the
role of psychological variables in relation to Hesociation between sleep problems and
suicidality (see Table 3.1). These were reporteblipapers. Five studies were based on
student or adolescent samples (Bozzay, Karver, v 2016; Chu, et al., 2016;
Nadorff, et al., 201% Zschoche & Schlarb, 2015), four studies inclubedithy
community-dwelling participants (Golding, Nadoitjiner, & Ward, 2015; Hochard,
Heym, & Townsend, 2016; Weis, Rothenberg, MoshenBr& Hamdan, 2015; Woosley,
Lichstein, Taylor, Riedel, & Bush, 2014) and thenegning three studies were conducted
with clinical populations (Littlewood, Gooding, Kgjl Pratt, & Peters, 2016; Littlewood,
Gooding, Panagioti, & Kyle, 2016; McCall, et alQ13). All studies adopted a
quantitative cross-sectional design<11), with the exception of a single qualitative
study in which an inductive thematic analysis waggrmed (Littlewood, Gooding, Kyle,

et al., 2016).

’ Nadorff, et al., 2014 presents results from tweejmehdent studies.
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Table 3.1.Summary of studies which have examined the rakdtip between sleep, suicidality and psycholodeetors.

Study Sample Design Sleep Suicide Psychological| Analysis Main Finding Quality
variable variable variable score
Bozzay, et | 483 healthy Cross- Insomnia Suicidal Hopelessness Path Hopelessness, social 7
al. (2016) |undergraduate |sectional | (ISI) thoughts (BHS); analysis problem-solving and
studentdVlage (ASIQ) Fatigue fatigue partially
20.4 (3.87), (MFI); explained the
100% female appraised relationship between
social- insomnia and suicidal
problem thoughts, independent pf
solving depressive symptoms.
(SPSI-R-SF) Higher depressive
symptoms moderated
the relationships
between social problem-
solving and
hopelessness, to amplify
suicidal thoughts.
Chu, et al. | 552 healthy Cross- Insomnia Suicidal Thwarted Multiple Thwarted belongingnegs 7
(2016) undergraduate |sectional |(ISI) thoughts belongingnesslinear significantly mediated
studentdVlage (DSI-SS) (INQ) regression | the relationship between
21.53 (2.25), and insomnia severity and
74.5% female mediation | suicidal thoughts.
analysis
Golding et | 167 oldel adults | Cros:- Insomnié Suicidality Acquirec Multiple Duratior of nightmare 7
al. (2015) |aged 55+Mage |sectional | (ISI); (SBQ) capability linear was associated with
= 60.64 (4.94), Insomnia (ACSS-FAD);| regression | suicidality, independent
74.3% female duration (If Perceived of acquired capability
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you have ar burdensomer for suicide perceive:
insomnia ss and burdensomeness,
problem, thwarted thwarted belongingness,
how long belongingness current insomnia
have you (INQ) symptoms, and current
had it for?); nightmares.
Nightmares However, duration of
(DDNSI); insomnia symptoms wg
Nightmares not significantly
duration associated with
(single item suicidality independent
from of acquired capability
DDNSI) for suicide, perceived
burdensomeness,
thwarted belongingness,
current insomnia
symptoms, current
nightmares and duratio
of nightmares.
Hochard, et 540 adultsMage Insomnia Suicidal Acquired Acquired capability
al. (2016) |=24.2(7.9), (1S); thoughts capability interacted with both
74.3% female Nightmares | (DSI-SS) (mod-DSHI) |regression |insomnia and
(DDNSI) Entrapment nightmares to
(Entrapment significantly predict
scale) suicidal thoughts.

Entrapment interacted
with both insomnia and
nightmares to
significantly predict
suicidal thoughts.




Littlewood, | 18 individuals Qualitative | Sleey Suicidality Negative Thematic Sleej was perceive as 8
Gooding, |with experience |interviews | problems | (Subjective | situational analysis contributing to
Kyle, et al. | of depression (Subjective | participant | and self- suicidality via three
(2016) and suicidality. participants'| narrative, appraisals, interrelated pathways.
Mage = 33 narratives, |SSI) social Four key psychological
(N/A), 44% PSQI, SCI, isolation, processes were
female SDSQ) rumination, identified which
entrapment underpin these
pathways, namely,
negative situational and
self-appraisals, social
isolation, rumination,
entrapment.
Littlewood, | 91 individuals | Cross- Nightmares | Suicidality Defeat Mediation | There was a significant 6
Gooding, |with PTSD sectional | (Sum of (SBQ-R) (Defeat analysis indirect pathway
Panagioti, | symptomsMage item 2 scale); whereby nightmares led
et al. = 28.87 (10.64), ratings for Entrapment to defeat, which led to
(2016) 73% female intensity and (Entrapment entrapment, then
severity scale); hopelessness, and
from CAPS) Hopelessness finally to suicidality.
(BHS) The direct relationship
between nightmares and
suicidality remained
significant.
McCall, et |5C patient: with | Cross- Insomnié Suicida Negative Mediatior Insomni: was indirectly 8
al. (2013) |depressive sectional | (ISI); thoughts sleep-related | analysis related to suicidal
disordersMage Nightmares | (SSI) appraisals thoughts through
=49 (N/A), 72% (DDNSI) (DBAS-16) nightmares and
female dysfunctional beliefs
and attitudes about
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sleep

Nadorff, et | 747 healthy Cross- Insomnia Suicidality Acquired Multiple Insomnia was not
al. (2014) -| undergraduate |sectional | (ISI); (SBQ-R, capability linear related to suicidality
Study 1 studentsMage = Nightmares |reported a | (ACSS-FAD); | regression |when acquired
18.9 (1.4), 57% (DDNSI) previous Perceived and logistic | capability for suicide,
female suicide burdensomengregression | perceived
attempt) ss and burdensomeness and
thwarted thwarted belongingness
belongingness were controlled for.
(INQ) Nightmares were
significantly related to
suicidality after
controlling for acquired
capability, perceived
burdensomeness and
thwarted belongingness.
Nadorff, et | 604 healthy Cross- Insomnia Suicidal Acquired Multiple Both insomnia and
al. (2014) -| undergraduate |sectional | (ISI); behaviour capability linear nightmares were relate
Study 2 studentsMage = Nightmares | (series of (ACSS-FAD); | regression |to suicidal behaviour,
20.72 (4.15), (DDNSI) guestions Perceived after controlling for
79.5% female adapted from| burdensomeng acquired capability for
the L-SASI) |ssand suicide, perceived
thwarted burdensomeness and

belongingness

(INQ)

thwarted belongingness.
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Weis etal. | 46C healthy Cros- Slegy Suicidality Emotior Structura Sleej problem: were
(2015) community- sectional | quality (SBQ-R) regulation equational |indirectly related to
dwelling young (PSQI) (ERQ); modelling | suicidality through
adults.Mage = rumination depression severity,
25.6 (3.1), 74.1% (subscale emotion regulation, and
female from the rumination.
RSQ);
Woosley, |766 healthy Cross- Insomnia Suicidal Hopelessness Mediation | The indirect pathway by
et al. community- sectional | (identified |thoughts (Item 2 from | analysis which hopelessness
(2014) dwelling. Mage against (Item 9 from | BDI) mediated the
= 53.78 (19.85), DSM-V BDI. relationship between
50.8% female criteria as | Transformed insomnia and suicidal
documented into a thoughts was
in responses dichotomous significant.
in 14-day | variable of
sleep diary, | present versus
ESS, FSS, |absent)
IIS, BDI,
and STAI)
Zschoche |93 healthy Cross- Sleep Suicidality | Aggressive Mediation | Aggressive behaviour
and Schlarbadolescents. sectional | quality (PSS) behaviour analysis did not significantly
(2015) Aged 14 to 18 (PSQI) (Aggressive mediate the relationship
yearsMage = behaviour between sleep problems
N/A, 69.9% subscale from and suicidality.
female the FEPAA)
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Note: NA, information not available in the article. PTSPost-traumatic Stress Disorder.
Measures abbreviations, ACSS-FAD = Acquired Cajighor Suicide Scale — Fearlessness about
Death; ASQI= Adult Suicide Ideation QuestionnaB&| = Beck Depression Inventory; BHS =
Beck Hopelessness Scale; SSI = Beck Scale fordauideation; CAPS = Clinician-Administered
PTSD Scale for DSM- IV; DSI-SS = Depressive Symmadnventory—Suicidality Subscale;

DDNSI = Disturbing Dreams and Nightmare Severitgdx; DBAS-16 = Dysfunctional Beliefs

and Attitudes Scale- brief; ERQ = Emotion Regulatiguestionnaire; ESS = Epworth sleepiness
scale; FSS = Fatigue Severity Scale; FEPAA = Ger@aastionnaire for Acquiring Empathy,
Prosociality, Readiness for Aggression, and Aggve€8ehavior; IIS = Insomnia Impact Scale;

ISI = Insomnia Severity Index; INQ = Interpersohieds Questionnaire; L-SASI = Lifetime
Suicide Attempt Self-Injury Interview; MFI = Multichensional Fatigue Inventory; PSS = Paykel
Suicide Scale; PSQI=Pittsburgh Sleep Quality IndRZQ = Response Style Questionnaire; SCI =
Sleep Condition Index; SDSQ = Sleep Disorders $ingeQuestionnaire; SPSI-R-SF = Social
Problem Solving Inventory — Revised: Short FormABY = State-Trait Anxiety Inventory- form

Y; SBQ = Suicidal Behaviors Questionnaire; SBQ-Ruicidal Behaviors Questionnaire Revised.

Three types of sleep-related variables were assegsie subjective measures,
which were sleep quality (Littlewood, Gooding, Ky&t al., 2016; Weis, et al., 2015;
Zschoche & Schlarb, 2015), nightmares (Goldinglet2015; Hochard, et al., 2016;
Littlewood, Gooding, Kyle, et al., 2016; Littlewop@ooding, Panagioti, et al., 2016;
Nadorff, et al., 2014), and insomnia (Bozzay, et2016; Chu, et al., 2016; Golding, et
al., 2015; Hochard, et al., 2016; McCall, et ab12; Nadorff, et al., 2014; Woosley, et al.,
2014). However, none of the identified studiesséi objective measures of sleep.
Furthermore, suicidality was operationalised actbese twelve studies using eight
different assessment tools, namely, The Adult 8eit¢ileation Questionnaire (Reynolds,
1991), The Beck Scale for Suicide Ideation (Beakydcs, & Weissman, 1979), The
Suicidal Behaviors Questionnaire (Linehan, 198tk Buicidal Behaviors Questionnaire-
Revised (Osman, et al., 2001), The Paykel Suica#deSPaykel, Myers, Lindenthal, &
Tanner, 1974), the Depressive Symptoms Inventongility Subscale (Metalsky &
Joiner Jr, 1997), the Lifetime Suicide Attempt Sg|tiry Interview (Linehan & Comtois,
1996) and item 9 from the Beck Depression Inven(Begck & Steer, 1987). There was
much heterogeneity in the psychological factorgstigated, which have been categorised
broadly into four groups comprising cognitive apgads, psychosocial factors, emotion
regulation strategies, and risk behaviours. Eigidies investigated two or more

psychological variables and were evaluated withicherelevant category (Bozzay, et al.,
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2016; Golding, et al., 2015; Hochard, et al., 2Qlilewood, Gooding, Kyle, et al., 2016;
Littlewood, Gooding, Panagioti, et al., 2016; Ndfjat al., 2014; Weis, et al., 2015).
Finally, all quantitative studies conducted prefiary analyses to examine the relationship
between sleep problems and suicidality (Bozzagl.e2016; Chu, et al., 2016; Golding,

et al., 2015; Hochard, et al., 2016; Littlewood,08img, Panagioti, et al., 2016; McCall, et
al., 2013; Nadorff, et al., 2014; Weis, et al., 20W/oosley, et al., 2014; Zschoche &
Schlarb, 2015). Thereafter, a range of analytippt@aches were used to examine the
influence of psychological factors on this relasibip.

3.4.2. Study quality.

Quality ratings for the studies included in thigiesv ranged between five and
eight (M = 6.8), indicating that they were of maaterto high quality. Individual ratings
for each study are included in Table 3.1. One efkiy criticisms of wider research that
has examined the relationship between sleep prabéem suicidality, is the failure to
include a measurement of depression (Bernert, Ktral., 2015). This is important given
that sleep problems are highly prevalent in dewag$Soehner, Kaplan, & Harvey, 2014;
Tsuno, Besset, & Ritchie, 2005), and that thegestrong association between depression
and suicidal thoughts and behaviours (Hawton, Gesatomabella, Haw, & Saunders,
2013; Oquendo, Currier, & Mann, 2006; Tarrier,let2013). This is reflected in
depression measures which generally include itetasimg to both sleep and suicidal
thoughts and behaviours. Therefore, the role ofe=smon should be quantified with the
aim of ensuring that identified psychological fastare contributing to the sleep/suicide
relationship, rather than the sleep/depressiorepragsion/suicide relationships. It is
noteworthy that ten of the quantitative studiesidied in this review accounted for the
role of depression, albeit with different approach@olding, et al. (2015) focused
specifically on controlling for the impact of anlegdc symptoms of depression on
analyses. The remaining nine quantitative studiégreincluded depressive symptoms as

an additional mediating variable (Weis, et al., 20schoche & Schlarb, 2015) or took
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steps to statistically control for the impact opdessive symptoms or comorbid diagnoses
of depression, within the main analyses (Bozzag.eR016; Hochard, et al., 2016;
Littlewood, Gooding, Panagioti, et al., 2016; MclCat al., 2013; Nadorff, et al., 2014;
Woosley, et al., 2014). The qualitative study sdauglexplicitly examine the
interrelationships between depressive symptomspgeoblems, and suicidality
(Littlewood, Gooding, Kyle, et al., 2016). Finallgne quantitative study opted not to
include a measure of depression within analysesdoas the rationale that having
accounted for variance in suicidality explaineddepression, the remaining variance is
largely error variance (Chu, et al., 2016).

3.4.3. Which psychological processes account forefassociation between sleep

problems and suicidality?
3.4.3.1. Cognitive appraisals.
3.4.3.1.1. Hopelessness.

Three studies (Bozzay, et al., 2016; Littlewoodp@ag, Panagioti, et al., 2016;
Woosley, et al., 2014) examined hopelessness witieirtontext of the sleep/suicide
relationship, although in different ways. Firstingsdata from a cross-sectional study of a
healthy community-dwelling sample, Woosley andeajjues (2014) tested a mediational
pathway whereby the relationship between insomnébsaiicidal thoughts was postulated
to operate via hopelessness. Results indicatedhtipetiessness significantly mediated the
relationship between insomnia and suicidal thoudbtse prominent strength of this study
was the comprehensive measurement of insomniasida8M-V criteria (Woosley, et al.,
2014). However, as the authors acknowledge, theuaeingle-item to measure
hopelessness is problematic because it fails ttuoaghe multi-dimensional nature of this
construct (Beck, Weissman, Lester, & Trexler, 19%4osley, et al., 2014).

Second, Littlewood and colleagues (2016) (Littled/oGooding, Panagioti, et al.,
2016) tested a theoretically driven (Williams, GraBarnhofer, & Duggan, 2005;

Williams & Williams, 1997) mediational pathway, ewraning the relationship between
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intensity and severity of nightmares and suiciglalging a cross-sectional design with
people who had symptoms of PTSD. As predictednsitg and severity of nightmares
were associated with suicidality indirectly throuthee serial mediators which were
defeat, entrapment, and hopelessness. Here, hepe$sswas identified as the third
mediator within the pathway, and was indirecthatet! to nightmares via defeat first and
then entrapment. There were two key strengthseoattalysis strategy taken by this study.
First, the pattern of results remained the samenveimalyses were repeated in a subset of
participants without comorbid symptoms of deprasswhich indicates that this pathway
operates independent of depression. Second, puttsit of isolating the specific
pathway between nightmares and suicidality, conabifsomnia was included as a
control variable. However, findings are limitedtine operationalisation of nightmares
which was measured through the summation of twastéom the Clinician-
Administered PTSD Scale for DSM- IV (Littlewood, Giting, Panagioti, et al., 2016).
Third, hopelessness was included within a four-stegiational pathway, whereby
severity of insomnia symptoms was related to saldidoughts through fatigue, then to
appraisals of social problem-solving, and finatiyhbpelessness (Bozzay, et al., 2016).
Hopelessness was posited to emerge from negatpraiagls of social problem-solving,
and subsequently trigger suicidal thoughts. A ceesgional design with female
undergraduate students was conducted to test ¢aéecprd pathways. Path analyses
supported the hypothesis with greater severityepiressive symptoms also shown to
heighten the relationships between appraisals@ékproblem-solving and hopelessness,
and hopelessness and suicidal thoughts (Bozzay., @016). A key strength of this study
was the combination of psychological theories angidcal evidence to develop a
conceptual framework from which the associatiomieen insomnia and suicidal thoughts
could be understood. In addition, validated scalee used to measure all variables.

Conclusions are limited by the exclusively femaba1tlinical sample. Consequently, it
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remains to be seen whether these pathways extéuathi@enders and to people who
experience severe mental health problems.

3.4.3.1.2.Negative situational and self-appraisals.

To date, three studies have highlighted the roleegftive situational and self-
appraisals within the relationship between sleeplpms and suicidal thoughts and
behaviours (Bozzay, et al., 2016; Littlewood, GoaggliKyle, et al., 2016; McCall, et al.,
2013). First, a cross-sectional study (McCall,|et2913) focused on negative appraisals
that specifically relate to sleep using the Dysfiomal Beliefs and Attitudes about Sleep
Scale (Morin, Vallieres, & lvers, 2007). This 16+t scale consists of four subscales
which assess beliefs about the consequences ohimapperceptions of worry and
helplessness about sleep problems; expectations sleep; and beliefs about the effects
of sleep medication. McCall, et al. (2013) testedesdiational pathway whereby
dysfunctional beliefs and attitudes about sleed,r@ghtmares, were predicted to mediate
the relationship between severity of insomnia symys and suicidal thoughts, in people
with depressive disorders. Bootstrapped mediatianalyses indicated that the
relationship between insomnia and suicidal thouglats mediated by dysfunctional
beliefs about sleep and the frequency and inten$ityghtmares. However, the specific
indirect effect via dysfunctional beliefs aboutegleshowed a trend towards significance
(95% CI: -0.03 - 0.97). Methodologically, this sfudemonstrated high quality because it
used validated scales to measure all study vasahtel the determination of sample size
through ara priori power calculation. Furthermore, the robust sangptimategy
accounted for the possible presence of other uyidgrkleep disorders by excluding
patients who had confirmed or suspected sleep apnesstiess leg syndrome. Future
work examining negative beliefs about sleep shoudtiide supplementary mediational
analyses of the subscales assessed by the DysiugldBeliefs and Attitudes about Sleep
Scale, which may indicate if any particular typenefative sleep-related appraisals

contribute to the sleep/suicide relationship.
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Second, an exploratory, qualitative study examthedole of sleep in relation to
suicidality, in people with experience of a majeptessive episode(s) (Littlewood,
Gooding, Kyle, et al., 2016). Different cognitivectors were identified in participant's
narratives, including negative appraisals abouteriirsituations, and negative appraisals
relating to the self. During the daytime, particitsmperceived that they had reduced
cognitive abilities resulting from lack of sleegtprevious night, which was associated
with negative appraisals of self-worth. At nightuational appraisals concerning the lack
of activity during night-time hours fuelled percigpis of isolation and loneliness, which
perpetuated negative self-appraisals. Maximum trarissampling was used to effectively
recruit participants who had experienced diffetgpes of sleep problems. Subsequently,
the thematic analysis proposed core pathways wapgeared to underpin the role of sleep
in suicidality, rather than focusing on a spediige of sleep complaint. However,
divergent findings indicate that the putative metsias which underpin the relationship
between suicidality and nightmares, may diffethmse which underpin the relationship
between suicidality and insomnia (Golding, et2015; Nadorff, et al., 2014).

Third, a cross-sectional study tested a conceptoae! of the relationship
between insomnia and suicidal thoughts which inetldppraisals of fatigue and social
problem-solving ability (Bozzay, et al., 2016). &sstions of fatigue were posited to
negatively impact appraisals of social problem-sgj\due to the perception of reduced
mental resources, which consequently increasdg#iood of avoiding problems,
making impulsive judgements, and making greatesamiag errors (Bozzay, et al., 2016).
As predicted, insomnia was related to suicidal ¢si through perceptions of fatigue,
which led to negative appraisals of social probkatving, and then led to hopelessness.
Interestingly, the relationship between fatigue aodial problem-solving did not vary as a
function of depression severity, which indicatest thegative self-appraisals may be

driven by depleted energy and cognitive resouneker than depressed mood.
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3.4.3.1.3.Defeat and entrapment.

The negative effects of defeat and entrapment midsii thoughts and behaviours
have been emphasised in numerous models of sutbioiaghts and behaviours (Johnson,
et al., 2008; O'Connor, 2011; Williams, et al., 20Williams & Williams, 1997). A
recent meta-analysis reported a strong effecttmn@een perceptions of defeat and
entrapment and suicidality (Siddaway, Taylor, Wagd&chulz, 2015). Two studies
included within this review examined defeat andagmnent in the context of the
sleep/suicide relationship (Littlewood, Gooding,l&yet al., 2016; Littlewood, Gooding,
Panagioti, et al., 2016). Drawing on the Cry offRadel of suicide (Williams, et al.,
2005; Williams & Williams, 1997), Littlewood and keagues (2016¢xamined the role
of perceptions of defeat, and entrapment in thegiceiship between nightmares and
suicidality. As predicted, bootstrapped mediaticarzdlyses indicated that the relationship
between nightmares and suicidality operated indyrega three serial mediators of defeat,
entrapment and hopelessness. The direct relatiphgtiveen nightmares and suicidality
remained significant, indicating that the outlimaddiational pathways did not fully
account for this relationship. Analyses were cdesiswhen participants with comorbid
depression were removed from the sample.

A subsequent qualitative study conducted by Littled; Gooding, Kyle, et al.
(2016) sought to examine the role of sleep withiicidal pathways. Here, participants
described a strong desire to use sleep to escapetiie problems in their waking lives
(Littlewood, Gooding, Kyle, et al., 2016). Thesera#ves reflected perceptions of defeat,
from which sleep provided an escape, as exemplifiethis quote from one of the
participants.

“....it feels like a blessed release that you're ursmbous for, how many hours and
that you're no longer thinking about your worthlesss and that you don’t want to
exist.” (ID11, male)
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This study highlights a pathway whereby failureshkeep appears to intensify
perceptions of entrapment because an escape nvalging sleep is continually
prevented by insomnia.

A recent cross-sectional study in a non-clinicahgke investigated the role of
entrapment, but not defeat, in accounting for tee@suicide relationship (Hochard, et
al., 2016). Two types of sleep problems were exathimithin this study, namely, current
severity of insomnia symptoms and frequency arehsity of nightmares. Hierarchical
regression models showed that current severitgszfimnia symptoms and the frequency
and intensity of nightmares failed to predict stétithoughts and plans, beyond that
explained by depressive symptoms, entrapment, eaquirad capability for suicide.
However, there were significant interaction effdm$ween both entrapment and severity
of insomnia, and entrapment and frequency and sitieaf nightmares, in predicting
suicidal thoughts and plans (Hochard, et al., 201B6¢ methodological approach of this
study was rated highly against the quality critenah prominent strengths including the
use of power calculations to define the target darsige, validated measurement of study
variables, and theoretically-driven, clearly defineypotheses. However, the analysis
focusing on insomnia would have been strengthegadsing nightmares as a control
variable. Similarly, the analysis of nightmares \doliave been improved by the inclusion
of insomnia as a control variable. These inclusiwosld have allowed the specific
elements of sleep problems which amplify suicitiabights to be isolated.

3.4.3.1.4. Summary of research examining cogrétppraisals.

Collectively, there is strong evidence of the r@l@egative cognitive appraisals in
the sleep/suicide relationship from six studiesnofierate (Littlewood, Gooding,
Panagioti, et al., 2016; Woosley, et al., 2014)igh quality (Bozzay, et al., 2016;
Hochard, et al., 2016; Littlewood, Gooding, Kyleak, 2016; McCall, et al., 2013).

However, it is important to note that there is ¢desable heterogeneity between these six
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studies, pertaining primarily to the measuremertitéérent cognitive appraisals, and
using different methodological approaches.

3.4.3.2. Psychosocial factors.

3.4.3.2.1. Perceived burdensomeness, thwarted dgielgmess and social isolation.
One of the most prominent contemporary models widelis the Interpersonal Theory of
Suicide (IPTS; Joiner, 2005; Van Orden, et al.,®@0thich proposes that the
simultaneous presence of two psychosocial factiopeeeived burdensomeness and
thwarted belongingness leads to desire for suiétdeceived burdensomeness reflects
both an individual’s belief that they are a liatyilio others, coupled with perceptions of
self-hatred (Van Orden, et al., 2010). The ‘neebdlong’ is said to be a fundamental
human need (Baumeister & Leary, 1995) and in ircganvhere this need is unmet, it is
suggested that this gives rise to feelings of tkeeabelongingness (Van Orden, et al.,
2010). Conceptually, both loneliness and the alesehceciprocally-caring relationships
represent dimensions of thwarted belongingness. $tadies to date have directly tested
the extent to which these psychosocial construota the IPTS can account for the
relationship between sleep problems (insomnia aglitmares) and suicidality (Chu, et
al., 2016; Golding, et al., 2015; Nadorff, et aD,14).

Nadorff and colleagues (2014) reported findingsnfitvo separate studies with
different samples of healthy university studemsbath studies, the frequency and
intensity of nightmares significantly predictedadality, independent of perceived
burdensomeness, thwarted belongingness and dejgregsnptoms. This indicates that
the constructs defined within the IPTS do not feikplain the relationship between
nightmares and suicidality. However, the evidemeetie severity of insomnia symptoms
was less clear. Findings from the second study wenegistent with those reported for
nightmares, in that the relationship between ingarand suicidal behaviours was
significant, independent of perceived burdenson®ribwarted belongingness, and

depressive symptoms. In contrast, in the firstysthe relationship between insomnia and
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suicidality was not significant when these threxides were added to the analysis model.
These mixed findings suggest that the relationsbigveen insomnia and suicidality may
be mediated by the variables outlined within thESRut only under specific
circumstances. For instance, the authors sugg#siethe duration of insomnia symptoms
may drive the association between insomnia anddality in university samples

(Nadorff, Nazem, & Fiske, 2013). Therefore, difieces between patterns of results for
study 1 and study 2 may stem from differences endiiration of insomnia experienced by
the different samples (Nadorff, et al., 2014). Bbse the evaluation against the quality
criteria, these two studies were assessed as bembigh methodological quality with the
use of clear, theoretically based, research questmbe commended (Nadorff, et al.,
2014).

Members of the same research group recently coedwacsimilar study but with
an older sample of adults aged 55 to 75 years (@plét al., 2015). In addition to
measuring the severity of insomnia symptoms amguigacy and intensity of nightmares,
the duration with which participants had experiehsgmptoms of insomnia and
nightmares was also assessed. Using hierarchgr@ssion analyses, perceived
burdensomeness and thwarted belongingness werd addehe first step of the model,
followed by insomnia symptoms and frequency anesgvof nightmares into the next
step, and nightmare duration and insomnia duratiere entered into the last step of the
model. Consistent with the studies by Nadorff,|e2014), nightmare duration and
nightmare symptoms significantly predicted suidigaindependent of the IPTS
constructs and insomnia. However, neither symptohissomnia nor insomnia duration
significantly predicted suicidality, after contiioly) for the IPTS variables (Golding, et al.,
2015). This patterns of results are in line witbs from Nadorff and colleagues (2014)
study 1, and suggest that the IPTS variables megyuant for the insomnia/suicidality
relationship. In extending the earlier work conéualcby Nadorff, et al. (2014), this later

study demonstrated the same methodological rigotesting theory-driven hypotheses,
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and simultaneously controlling for duration and gyoms of different types of sleep
problems.

A study carried out in South Korea focused solelyttee mediational role of
thwarted belongingness, based on the empiricakecil that insomnia appears to be
associated with increased feelings of loneline$si(@t al., 2016). Accordingly, they
conducted a cross-sectional questionnaire studyuwvitergraduate students to examine
the extent to which thwarted belongingness medititedelationship between severity of
insomnia symptoms and suicidal thoughts. As predidhe relationship between
insomnia severity and suicidal thoughts was medibtethwarted belongingness (Chu, et
al., 2016).This research provides further evidghaéthe association between insomnia
and suicidality may function via variables desdiilsy the IPTS, and specifically by
thwarted belongingness (Chu, et al., 2016; Golde@l., 2015; Nadorff, et al., 2014).
Merits of this study include the theoretical ando@mally based hypotheses and
utilisation of validated questionnaires. Howeveplication in clinical samples is
necessary. The role of social isolation in exptagrihe link between sleep problems and
suicidality was highlighted in the qualitative spudcluded within this review
(Littlewood, Gooding, Kyle, et al., 2016). The imrnce of social support in buffering
suicidal thoughts and behaviours was emphasiséhdsg participants, and consequently,
social isolation was seen as contributing to saidig When participants were awake in
the night they felt isolated from friends and famitembers. Seemingly, night-time acted
as a barrier, preventing them from gaining soaigb®rt and also fed into participants’
sense of loneliness. Participants also recognisgdgolation from social support
provided an opportune time for suicide attemptshase was a reduced chance of
intervention from a family member or friend duritige night-time. Social isolation was
also acknowledged as a daytime consequence ofsferpw the previous evening.
Participants subsequently felt irritable and had émergy, which both deterred them from

seeking social interactions and threatened theramation of social relationships.
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3.4.3.2.2. Summary of research examining psychalsiacitors.

In summary, the role of psychosocial factors imatieh to the association between
sleep problems and suicidality is unclear. Diffeesin findings between studies
examining insomnia and nightmares indicate thatake of psychosocial factors may
differ as a function of the specific type of slg@pblem being experienced. For instance,
consistently across three cross-sectional stutfiegelationship between nightmares and
suicidality operated independently of thwarted hglogness and perceived
burdensomeness (Golding, et al., 2015; Nadorfi].e2014). In contrast, mixed findings
indicated that social isolation or thwarted belomggiess (Chu, et al., 2016; Golding, et al.,
2015; Littlewood, Gooding, Kyle, et al., 2016; Naidioet al., 2014) and perceived
burdensomeness (Nadorff, et al., 2014) may partadtount for the relationship between
insomnia symptoms and duration, and suicidalitye Tite studies that examined
psychosocial factors in the sleep/suicide relahignsvere all appraised as being of high

quality.
3.4.3.3. Emotion regulation strategies.
3.4.3.3.1. Rumination and emotional regulation.

The current review identified one cross-sectiongrgitative study which
examined the interrelations between sleep qualiticidality, and emotion regulation
strategies, namely, rumination, cognitive reapilaend expressive suppression (Weis, et
al., 2015). In this study, rumination was concelied as a cognitive process, whilst in
the wider literature rumination has been descrdmed maladaptive form of coping and
emotion regulation (Aldao, Nolen-Hoeksema, & Sciaeei 2010). Conceptually,
rumination can be described as repeatedly thinkbaut the causes and consequences of
an individual’s negative emotional state. Cognitigappraisal refers to modifying the
ways in which a stressor is evaluated. Expressippression reflects the ability to inhibit

the outward expression of emotional states (Aléaaj., 2010). Cognitive reappraisal and
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expressive suppression were measured using thadiniRégulation Questionnaire
(Gross & John, 2003). Cognitive reappraisal is mered to be a more positive strategy
and expressive suppression has been acknowledgeprasent a maladaptive emotion
regulation strategy (Aldao, et al., 2010), althotlgk may be culturally specific (Soto,
Perez, Kim, Lee, & Minnick, 2011). Despite thise thuthors chose not to analyse the two
subscales separately, and instead performed amalyshe total scale score as an overall
measure of emotion regulation. Preliminary analysdgated which study variables
predicted suicidality. Different models composedhsf significant predictors of

suicidality were compared. The best-fitting moaelicated that the relationship between
poor sleep quality and suicidality operated indigethrough rumination, depression, and
emotional regulation as parallel mediators. Furttae, the relationship between
emotional regulation and suicidality also functidriedirectly through depression, and
rumination. Methodologically, a clear strength e study by Weis and colleagues (2015)
was the use of validated scales to measure ay stariables. Although this study
provided evidence to support the role of ruminatisthin the sleep quality/suicide
relationship, the specific roles of cognitive reagpgal and expressive suppression were
unclear. In addition, the failure to provide awoatle for the sample size and the absence
of important statistical information, such as cdefice intervals, were reflected in the
moderate quality rating (see Table 3.1).

Finally, in the only qualitative study, disturbddep contributed to rumination
because participants felt less able to distrachfiedves from negative, repetitive, thought
processes (Littlewood, Gooding, Kyle, et al., 20H)wever, it was not clear from
participant's quotes or supporting narratives wéreithdividuals were describing
rumination or a form of more general negative timgk Consequently, implications of

these findings are limited.
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3.4.3.3.2. Summary of research examining emotigula¢ion strategies.

Two studies included within this review providedtigive evidence that emotion
regulation strategies may partially account foraksociation between sleep problems and
suicidality (Littlewood, Gooding, Kyle, et al., 261Weis, et al., 2015). However,
conclusions from these findings must be tempereduse they are based on only two
studies, and the qualitative study failed to prewidta which clearly depicted rumination.
Further, research has yet to examine the individaatribution of different types of
emotion regulation strategies to sleep/suiciddimiahips.

3.4.3.4. Risk behaviours.
3.4.3.4.1. Acquired capability for suicide

Whilst two psychosocial constructs of the IPTSt thaperceived burdensomeness
and thwarted belongingness, are said to triggedéis@e for death by suicide, the third
construct, ‘acquired capability for suicide’, isgited to account for the transition from
suicidal desire to making suicide attempts (JoiB665; Van Orden, et al., 2010). Here,
both a lowered fear of death and an elevated toberéor physical pain are purported to
develop via habituation in response to repeatedsaxe to painful and life-threatening or
fear-inducing experiences (Van Orden, et al., 20A6jjuired capability for suicide was
investigated by four studies in the context ofdleep/suicide relationship.

Three studies, published in two papers, conducyeddmbers of the same
research group, sought to examine whether thaaedtip between sleep problems and
suicidality could be accounted for by the IPTS (@, et al., 2015; Nadorff, et al.,
2014). Collectively, findings from these studiedigated that sleep problems were related
to suicidality, independent of acquired capability suicide (Golding, et al., 2015;
Nadorff, et al., 2014). Hochard and colleagues §2@toposed alternative hypotheses
whereby acquired capability was posited to intevatit both severity of insomnia
symptoms and the frequency and intensity of nighésato predict suicidal thoughts.

Indeed, hierarchical regression models confirmedelpredictions, showing that the
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interactions between both acquired capability aisoinnia symptoms, and acquired
capability and nightmares, accounted for additisaaiance in suicidal thoughts beyond
the effect of depressive symptoms (Hochard, eR@llg). In this study, acquired
capability was operationalised as deliberate salfrhwhich is less precise compared to
the conceptualisation used by Joiner and collea@le#ser, 2005; Van Orden, et al.,
2010). Whilst frequency of self-harm has been shtawpredict greater levels of acquired
capability for suicide (Willoughby, Heffer, & Hamza015), this is not the sole
mechanism by which people develop the capabilitystocide (Van Orden, et al., 2010).
Therefore, replication of these findings using Reguired Capability for Suicide Scale
(Van Orden, Witte, Gordon, Bender, & Joiner Jr, 208 warranted.

3.4.3.4.2. Aggressive behaviour.

A hypothesised mediational pathway was tested oy @she and Schlarb (2015)
who predicted that the relationship between sleggity and suicidality would operate
indirectly through aggressive behaviour and dewas# sample of adolescents aged
between 14 and 18 years completed self-report messfi sleep quality, suicidality,
aggressive behaviour, and depression. The meditiwodel indicated that the
relationship between sleep quality and suicidalias partially mediated by depression,
but not aggressive behaviour. However, the dirgettionship between sleep quality and

suicidality remained significant.
3.4.3.4.3. Summary of research examining risk bielas.

Four of the identified studies suggest that thati@hship between sleep problems
and suicidality is unlikely to function via acquireapability for suicide (Golding, et al.,
2015; Nadorff, et al., 2014) nor aggressive behavidschoche & Schlarb, 2015). The
fifth study took an alternative approach to shoat the interaction between sleep
problems and acquired capability predicted incréasscidal thoughts (Hochard, et al.,
2016). Although the quality of this evidence watedsas moderate (Zschoche & Schlarb,

2015) to high (Golding, et al., 2015; Nadorff, &t 2014), given that this divergent
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evidence is based on a small number of studiexf athich were conducted with non-
clinical samples, it would be inappropriate to disat the role of risk behaviours at this
point.

3.5. Discussion

A clear, and impactful, finding of this systematiwiew was that the empirical
literature examining the role of psychological tastthat underpin the relationship
between sleep problems and suicidality is in itariny. An important aspect of this
review was the critical evaluation of the evideagainst six criteria quantifying the
quality of the methodology and analyses used bl eathe studies. Whilst all of the
studies were judged to be of moderate to high tyatiis important to remember that this
is based on quality criteria specific to crossiseetl and qualitative designs. The
predominant use of cross-sectional designs limierpretation of the directionality of
posited pathways. Although mediational analysesamemonly conducted within cross-
sectional designs, it should be noted that no teatmo causal relationships can be
inferred from this data (Winer, et al., 2016). Rattstudies evaluated by this review
utilised mediational analyses to account for therat relationships between
psychological factors, sleep problems, and suiditalghts and behaviours. These
findings provide the groundwork from which alteimatdesigns, such as prospective,
longitudinal, experience sampling, and experimemtaihods, can examine the putative
pathways highlighted by this review.

The identified literature solely focused on sulijjectneasures of sleep, and is yet
to examine specific complexities of sleep, sucklasp stages, continuity and circadian
patterning, and hence would benefit from objectheasurement of sleep via
polysomnography or actigraphy. More broadly, olyecsleep disturbance has been
shown to be associated with both suicidal thoughtsbehaviours (Agargun &
Cartwright, 2003; Ballard, et al., 2016; Keshawetral., 1994; Sabo, Reynolds, Kupfer, &

Berman, 1991) and mental health problems (Bagletra/., 2016). Quantitative research
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would benefit from measuring different parametdrsieep and sleep problems, and from
including adjustments in data analyses to estabiistindependent contribution of each of
the different facets of sleep (e.qg., continuityality) in conferring risk for suicidal
thoughts and behaviours. Furthermore, given theiggpevidence showing that people
who experience suicidal thoughts also report saldidagery (Hales, Deeprose, Goodwin,
& Holmes, 2011), future research should examineekaionship between nightmare and
dream content in relation to suicidal thoughts beldaviour. It is possible that suicidal
imagery during sleep may trigger or intensify petans of entrapment or hopelessness
for an individual, due to the uncontrollable nataf@lream and nightmare content.
Although research studies have reported signifiagabciations between
suicidality and a range of sleep problems, inclgditsomnia, nightmares, and poor sleep
guality (Bernert, Kim, et al., 2015; Malik, et @014; Pigeon, et al., 2012), evidence from
this review suggests that the psychological factdrieh underpin these relationships may
differ as a function of the specific sleep probiehich is being experienced (Golding, et
al., 2015; MccCall, et al., 2013; Nadorff, et al012). However, findings from the only
qualitative study included in this review descriloede pathways thought to underpin the
relationship between suicidality and different tyjpé sleep problems, including social
isolation, defeat and entrapment (Littlewood, GagdiKyle, et al., 2016}uture
empirical work should seek to ascertain whetheidbatified psychological factors
represent core, transdiagnostic, mechanisms whderpin the sleep/suicide relationship.
Related to this, it is important for work in thisea to extend the current linear,
unidirectional focus predominantly taken to invgate bi-directional pathways between
sleep problems, suicidality and psychological festd he negative daytime consequences
of sleep problems have been postulated to have\arse effect on sleep quality the
following night, (Harvey, 2008). Hence, future se&lshould examine, not only the
effects of poor sleep on suicidal thoughts, bub #ée degree to which suicidal thinking

affects quality of sleep.
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Regardless of the methodological issues inherethtendentified literature, there
is sufficient initial evidence to indicate that iagige cognitive appraisals, social isolation,
and unhelpful coping and emotion regulation striategnay partially account for the
sleep/suicide relationship. Furthermore, it is se@sg that the quality of the methodology
and analytical approach taken within the reviewiediss were rated as moderate to high.
Notably, ten of the eleven studies sought to qéatiie role of depression when
examining interrelationships between sleep, suiddhaviour and psychological factors.
Future research should establish the extent tohwdspects of specific mental health
problems may moderate the role of identified psyafical factors in the context of the
sleep/suicide relationship.

It is important to integrate the findings of thessiew with contemporary models of
suicidal thoughts, plans and behaviours so thaetiheodels can be further developed and
tested in the context of sleep disorders. A visahkmatic diagram of the integrated
theoretical and empirical findings are presentelBigure 3.2. This figure represents the
pathways largely using causal, unidirectional, patys based on the interpretation
provided in the literature. As all of the studiasluded in this review used cross-sectional
designs it will be important in future studies ésttbi-directional, cyclical, temporal, and
causal relationships. For instance, it is posghé suicidal thinking may delay sleep
onset, and hence cause or reinforce sleep distteban

3.5.1. The role of psychological processes in theep/suicidality relationship.
3.5.1.1. Cognitive appraisals.

Taken together, empirical findings from six studseggested that cognitive
appraisals may play a key role in explaining tHatienship between sleep problems and
suicidal thoughts and behaviours. Specificallyyfioulti-step pathways could be
identified from the review which incorporated fityges of negative cognitive appraisals,
namely, hopelessness, defeat, entrapment, andaitalband self-appraisals (see Figure

3.2).
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First, a two-step pathway can be posited, whertdmpsproblems trigger
hopelessness, which in turn leads to suicidal thtsu¢/Voosley, et al., 2014).
Hopelessness has been shown to be one of the estqmgdictors of suicidal thoughts
and behaviours (O'Connor & Nock, 2014). Howeverpeital evidence implies that
hopelessness does not fully explain the relatignsbtween sleep problems and suicidal
thoughts and behaviours (Ribeiro, et al., 2012;3Min Deutsch, Vorona, Payne, & Szklo-
Coxe, 2015). Alternatively, hopelessness may opextaingside other mechanisms to
explain the link between sleep and suicidality (Bog et al., 2016; Littlewood, Gooding,
Panagioti, et al., 2016).

Second, a significant four-step mediational pathwag reported whereby
nightmares led to perceptions of defeat, entrapninenmelessness and finally to suicidal
thoughts and behaviour (Littlewood, Gooding, Paothgét al., 2016). The central role of
defeat and entrapment in suicidality is emphasigéitin contemporary theoretical models
of suicidal thoughts and behaviours (Johnson,.e2@08; O'Connor, 2011; Williams, et
al., 2005; Williams & Williams, 1997) and the bremempirical literature (Siddaway, et
al., 2015). In addition, theoretical and empirieaidence suggests it may be prudent to
expand work relating to defeat to examine the obl@feriority (Gilbert & Allan, 1998;
Lee, et al., 2010). Theoretically, inferiority ieted to emerge from perceptions of
having a low social ranking in comparison to oth@#bert & Allan, 1998). Data from a
large cross-sectional study indicated that infésigeredicts suicidal thoughts,
independent of insomnia, depression, anxiety, uteynmeent and hostility (Lee, et al.,
2010). Empirically, conceptual commonalities angedjences between perceptions of
inferiority and defeat in relation to suicidal ttghis and behaviours have yet to be
identified.

The third pathway reflects that sleep problemshsginsomnia or nightmares,

may contribute to increased suicidal thoughts wartinteraction with perceptions of
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entrapment (Hochard, et al., 2016). In this semiggtmares and insomnia are posited to
act as moderators, intensifying the associatiowden entrapment and suicidality.

Fourth, a pathway was identified from sleep proldemnegative situational and
self-appraisals, which in turn were associated witicidal thoughts and behaviours
(Littlewood, Gooding, Kyle, et al., 2016; McCalt,a., 2013). This is consistent with the
Schematic Appraisals Model of Suicide (SAMS;Johnstral., 2008) which posits that
negative situational and self-appraisals are pddity deleterious within suicide
pathways, as both can trigger perceptions of defieatentrapment, from which suicidal
thoughts are posited to emerge (see Figure 3.2cifgmlly, perceptions of defeat and
entrapment were shown to mediate the relationshiywden self-appraisals of emotional-
coping and social problem-solving ability, and siat behaviour in individuals who had
experienced trauma (Panagioti, Gooding, Taylor,a&ri€r, 2012). Although both
situational and self-appraisals are broad concpptgonents of the SAMS highlight the
specific relevance of three types of self-apprajsamely, evaluations of personal
attributes (such as self-esteem), cognitive-ematiabilities (such as perceptions of social
problem-solving and emotional coping) and the peszkability to draw upon social
support (Johnson, et al., 2008).

Indeed, evidence for the fifth pathway encompasggutaisals of social problem-
solving, and suggested that insomnia led to peimepdf fatigue, which contributed to
negative appraisals of social problem-solving, Wwhriggered perceptions of
hopelessness, from which suicidal thoughts eme(8edzay, et al., 2016). The pathways
which have been identified represent an excell@mtisg point but, they now must be
tested with the goal of establishing convergenti@vce generated from the use of
different methodological approaches. Future reseamuld benefit from investigating the
ways in which sleep problems interact with the feappraisals suggested as being key

to pathways to suicidal thoughts and behaviours Esgure 3.2).
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Figure. 3.2.Solid lines depict mediational or moderational patiis from the review
findings, and dotted lines indicate additional paiis as predicted by contemporary
models of suicide.

3.5.1.2. Psychosocial factors.

Convergent qualitative and quantitative resultsehstvown that social isolation or
thwarted belongingness may account for the relakignbetween sleep and suicidal
thoughts and behaviours (see Figure 3.2; Chu,,2@l6; Golding, et al., 2015;
Littlewood, Gooding, Kyle, et al., 2016; Nadorff,a., 2014). This is in agreement with
findings from the broader literature. For examplkegple with insomnia reportedly feel
isolated due to lack of understanding from friead&amily, disengage from social
activities due to fatigue, and fail to seek sosigdport (Henry, Rosenthal, Dedrick, &
Taylor, 2013; Kyle, Espie, & Morgan, 2010). Furtmere, social isolation has been
identified as one of the strongest predictors afidal thoughts and behaviours, and is
said to be indicative of thwarted belongingnessn(@aden, et al., 2010). However, there
was divergent data from four cross-sectional ssgifhu, et al., 2016; Golding, et al.,

2015; Nadorff, et al., 2014), with three providiegjdence to suggest that thwarted
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belongingness may account for the insomnia/suitydedlationship (Chu, et al., 2016;
Golding, et al., 2015; Nadorff, et al., 2014). bntrast, Nadorff and colleagues’ (2014)
study 2 reported a significant association betwesomnia and suicidality, beyond
thwarted belongingness. The authors provided ossiple explanation for the mixed
quantitative findings, speculating that sampleat#hces between duration of insomnia
symptoms may account for the divergent patterrestits (Nadorff, et al., 2014). Indeed,
previous research has indicated that durationsaiiimia is associated with suicidality in
university students, independent of insomnia symgt@adorff, Nazem, et al., 2013).
This possibility should be examined to quantify gxéent to which the interrelationships
between insomnia, suicidality, social isolation #maarted belongingness, vary as a
function of duration of insomnia.

From the perspective of the SAMS, social isolatian be understood as a
negative appraisal of social support, and hengeysged to be indirectly related to
suicidal thoughts and behaviours via perceptiordetéat and entrapment (see Figure 3.2;
Johnson, et al., 2008; Taylor, Wood, Gooding, &rieay 2010). Alternatively, the
Integrated Motivational-Volitional model (IMV) padates that negative appraisals of
social support interact with entrapment to presigtidal thoughts (see Figure 3.2;
O'Connor, 2011). These hypotheses should be exdmiitle different types of path
analyses, such as moderated mediational modelbrdgvelop a greater understanding of
the role of social isolation in the sleep problanvle relationship.

3.5.1.3. Emotion regulation strategies.

Three pathways could be identified from this revielich incorporate the
emotion regulation strategies of rumination, cdgaeiteappraisals, and expressive
suppression see Figure 3.2 (Littlewood, GoodindeKst al., 2016; Weis, et al., 2015).
There was convergent, albeit tentative, evidenma fiwo studies (Littlewood, Gooding,
Kyle, et al., 2016; Weis, et al., 2015) regardingpasible mediating role of rumination, in

the relationship between sleep problems and stikyid@his is bolstered by the wider
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literature which shows that pre-sleep ruminatioassociated with delayed sleep onset
(Pillai, Steenburg, Ciesla, Roth & Drake), and themination is associated with suicidal
thoughts and behaviours (Morrison & O'Connor, 2068)ythermore, repeatedly thinking
about suicide may prevent healthy sleep and alstiibate to vital exhaustion (Kerkhof
& van Spijker, 2011). Subsequently, the failurescape suicidal thoughts via sleep may
then reinforce and intensify suicidal thinking. ebetically, the IMV postulates that
rumination acts as a moderator in suicidal pathway®ereby ruminative processes
strengthen the relationship between defeat andgment (see Figure 3.2; Dhingra,
Boduszek, & O'Connor, 2016; O'Connor, 2011). Thiswd be tested further with a
moderated-mediational model to examine whethermatitn acts as a mediator of the
relationship between sleep problems and suicidalityas a moderator of the relationship
between defeat and entrapment.

Two further significant pathways were reported bgigyet al. (2015). First, the
association between sleep problems and suicidgdyated indirectly through cognitive
reappraisal and expressive suppression. Secoighiicent three-step pathway indicated
that the association between sleep problems andtality operated indirectly, first,
through cognitive reappraisal and expressive sggpR, which were considered together,
then to rumination (Weis, et al., 2015). Consisteith this, poor sleepers have found it
more difficult to implement cognitive reappraisabsegies than good sleepers (Mauss,
Troy, & LeBourgeois, 2013). Additional studies shibseek to examine the separate
contribution of these two types of emotion regulatstrategies, given that cognitive
reappraisal is considered to be an adaptive prageish is protective of mental health
problems, whilst expressive suppression may beedeas maladaptive (Aldao, et al.,
2010), and associated with greater levels of mdmalth problems in some contexts
(Soto, et al., 2011). Furthermore, it is import@nacknowledge the possible bidirectional
relationship between emotional dysregulation aedsdisturbance (Harvey, Murray,

Chandler, & Soehner, 2011). A challenge for futesearch projects is to develop ways
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of rigorously testing unidirectional and bidirecta pathways involving sleep, emotional
regulation, and suicidality.

3.5.1.4. Risk behaviours.

Research examining the role of risk behaviourgiation to sleep problems and
suicidal thoughts and behaviours has thus far exadrfiacquired capability for suicide’
(Golding, et al., 2015; Hochard, et al., 2016; Né#get al., 2014) and aggressive
behaviour (Zschoche & Schlarb, 2015). There wasthevidence to support a role of
acquired capability for suicide in accounting floe trelationship between sleep problems
and suicidality. Three studies reported non-sigaiit findings (Golding, et al., 2015;
Nadorff, et al., 2014) and a single study (Hochatdl., 2016) showed significant
interaction effects between insomnia and acquiggghbility, and nightmares and acquired
capability, in relation to suicidal thoughts, albesing a measure of deliberate self-harm
as an indicator of acquired capability, as oppdeeatiscale constructed to measure this
construct. However, the findings of Hochard andeamjues (2016) fit with recent cross-
sectional and longitudinal studies which indicateat acquired capability for suicide
significantly interacted with states of hyperard@ssuch as sleep disturbance, to predict
both suicidal thoughts (Ribeiro, Silva, & Joine®12) and death by suicide (Ribeiro, Yen,
Joiner, & Siegler, 2015), independent of depresstmecifically, hyperarousal amplified
suicidal thoughts and risk in individuals with hitgvels of acquired capability for suicide.
However, there was no interaction between low ciipafor suicide and hyperarousal. In
order to advance our understanding in this ardzsesguent work should seek to examine
the specific independent moderating effects ofpsfeblems, as a form of hyperarousal,
on the relationship between acquired capabilitysidgcide and suicidality (see Figure 3.2).

Evidence from the single study included in thiseewvreported that aggressive
behaviour did not account for the relationship leswsleep problems and suicidality

(Zschoche & Schlarb, 2015). This is surprisinglass problems are a risk factor for

3 . . . . .
Studies excluded from review because sleep disturbance was operationalised as part of overarousal,
hence it was not possible to isolate relationships specific to sleep.
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aggressive behaviour (Kamphuis, Meerlo, Koolhaaka&cel, 2012) and aggression has
been associated with suicidal behaviours (Gvion@&ed, 2011). Aggressive behaviour
only reflects one facet of aggression. Consequeatigmination of the role of different
aspects of aggression relative to the sleep/sureidéonship is warranted. For instance,
hostility may reflect feelings of irritability omager, but may not necessarily result in
aggressive behaviour. Hostility has been associaittda greater risk of suicidal thoughts
and behaviours (Ferraz, et al., 2013; Jeon, e2@l3; Zhang, et al., 2012), and was found
to predict suicidal ideation, independent of insanihee, et al., 2010).

3.5.2. Clinical implications.

This review highlights the need to collect furtleerdence to facilitate the future
development of effective clinical interventions &gy, et al., 2008). Whilst it would be
premature to make suggestions concerning the glirscthat such interventions should
take, four implications for clinical practice argdent. First, when working with clients
exhibiting suicidal thoughts and behaviours inigportant to assess and monitor co-
occurring sleep problems using measures and seélegstablished psychometric
properties. Second, our review suggests that eggiarof healthy sleep could be
beneficial to suicidal clients, particularly in gonction with interventions targeted at
resolving negative cognitive appraisals. Third, phesent studies highlighted
interrelations between sleep problems, social igslaand suicidality (Chu, et al., 2016;
Golding, et al., 2015; Littlewood, Gooding, Kylé,a., 2016; Nadorff, et al., 2014).
Establishing access to social support both duraygtame and night-time hours may help
to reduce vulnerability for suicidal thoughts amhaviours. Fourth, comorbid sleep
problems increased suicidality in individuals whsptayed high capability for suicide
(Hochard, et al., 2016). Consequently, improvirg dkeep of this high-risk group may
reduce vulnerability to suicide in the short-teemd permit therapeutic techniques to be
used more effectively, when a greater attentiawed lis placed upon clients’ cognitive-

evaluative skills (Tarrier, et al., 2013). In terofsappropriate sleep interventions,
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cognitive behavioural therapy for insomnia has b&eywn to effectively reduce insomnia
symptoms (Wu, et al., 2015), and suicidal thou@htsckel, et al., 2015). No comparative
studies have been conducted to examine the impaaglitmare-targeted treatments on

co-occurring suicidality.

3.5.3. Strengths and limitations of the review.

There were four major strengths of the currentenaviFirst, one of the most
important strengths is the novel theoretical cbntion by integrating initial empirical
findings with contemporary psychological modelsoicide to identify ways in which
these models can be optimally developed to proeiganations of the relationship
between sleep problems and suicidal thoughts ahavours. It also illustrates where
predictions differ across these psychological medehd indicates ways in which
differentiable hypotheses can be generated. Sethmdystematic search strategy was
informed by the PRISMA statement, and compreherns@asch terms were used which
encompassed both text and MeSH terms that wereroisgd for use with each of four
major bibliographic databases. Third, existing $oshich evaluate the methodological
guality of studies were adapted to enable the sie appraisal of quantitative and
gualitative papers against six comparable quatitgria. Fourth, the last author conducted
reliability checks to ensure rigour of both theessring process and the critical evaluation
of the methodological quality of the identified diies. Hence, this review makes a number
of important theoretical and clinical contributiom®d used robust procedures to ensure
methodological rigor.

Three limitations of the review should be consideférst, intentionally inclusive
sampling criteria resulted in the inclusion of sésdwith wide ranging samples, covering
healthy, clinical, adolescent and adult populatidinis important for future work to
ascertain the extent to which the proposed pathwagsaccount for the sleep/suicide
relationship across different clinical and non-ciéd populations. Second, the inclusion

criteria were restricted to studies published igli&h-language, peer-reviewed journals.
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This may have limited the results by excludingdhey literature (e.g., Department of
Health reports in the UK) or those not publishe&imglish. That said, one clear benefit of
the peer-review process is that it acts as a guadittrol mechanism (Campanario, 1998).
Furthermore, it remains challenging to systemdsicsdarch literature published outside
of peer-reviewed journals which are not routinelgluded within all bibliographic
resources (Bellefontaine & Lee, 2014). Third, rewfendings were integrated with
psychological theory to develop a research agemdaitle future empirical investigation.
Whilst outside of the scope of the current revigunay also prove fruitful to examine the
evidence base for psychological factors which restablished associations with i) sleep
problems, and ii) suicidal behaviours, but whickihaot yet been investigated in the
context of the sleep/suicide relationship.

3.6. Conclusion

It is clear that sleep problems are related toidai¢houghts and behaviours.
However, research examining the psychological mees that may underpin this
relationship is at an early stage. Preliminary enak suggests that the relationship
between sleep problems and suicidal thoughts anawvii@urs may function via three types
of psychological factors which are negative cogrithppraisals (Bozzay, et al., 2016;
Littlewood, Gooding, Panagioti, et al., 2016; McICat al., 2013; Woosley, et al., 2014),
social isolation and thwarted belongingness (Chal.e2016; Golding, et al., 2015;
Littlewood, Gooding, Kyle, et al., 2016; Nadorft,a., 2014), and emotion regulation
strategies (Weis, et al., 2015) (Littlewood, GaagliKyle, et al., 2016). Additionally, a
single study reported an interaction effect betwaeap problems and acquired capability
for suicide in relation to suicidality (Hochard,adt, 2016). Theoretically, this resonates
with elements of four contemporary models of suthiehaviour, the IPTS (Joiner, 2005;
Van Orden, et al., 2010), the IMV (O'Connor, 20Hk)d the SAMS (Johnson, et al.,
2008). Furthermore, integration of the review firg with relevant aspects from these

contemporary theories, allowed the developmentaéar research agenda (see Figure
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3.2) from which longitudinal, experience samplingd experimental designs should be
utilised to generate convergent evidence. Clinjcativestigating the role of psychological
processes in pathways which link sleep problemssaradality is fundamental to the
development of suicide prevention interventions.ilg¢lit would be premature to suggest
specific interventions, it would seem prudent fiomicians to consider evaluating and
managing sleep problems in the context of suidigali
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4.1. Abstract

Objective: Sleep problems are associated with increaseafisuicide, independent of
depression. This analysis explores narrative adsafrthe role of sleep in relation to
suicidal thoughts and behaviours.

Design: Qualitative study, based on in-depth semi-str@ctunterviews which were
analysed with an inductive, latent thematic analysi

Participants: A maximum variation sample of 18 people with exgece of a major
depressive episode, and suicidal thoughts and mmiray

Setting: Primary Care, North-West England

Results: Respondents emphasised the importance of sleepdovery and management
of their mental wellbeing. Moreover, three intested pathways were identified whereby
beliefs about sleep contributed to suicidal thosgind behaviours. First, being awake
during the biological night heightened risk of sd&d behaviours, as this was perceived to
be an opportune time for a suicide attempt dubealecreased chances that a friend of
family member would intervene during a suicide ragpé Additionally, the reduction in
available support at night added to suicide rigcdhd, failure to achieve good sleep was
perceived to make life harder through contributimgore features of depression, such as
negative thinking, attention difficulties and iniaiyy. Third, sleep acted as an alternative
to suicide, by providing an escape from problemsluiding mental health problems, in
waking life. However, this desire to sleep to escaps associated with excessive day-
time sleeping, which subsequently may reinforcéudi®d sleeping patterns.
Conclusions: Sleep problems should be an important treatmegetavhen working with
suicidal clients. More broadly, night-time servim®vision should be considered when
developing suicide prevention initiatives.

4.2. Introduction

Suicide is a prominent cause of preventable deattgunting for approximately

800,000 deaths each yéaRecent research highlights that individuals whpegience
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sleep problems are at an elevated risk of suititalghts and behaviout§.This is
particularly noteworthy given the high prevalenésleep problems in healthy and
clinical populations: ® Specifically, it is estimated that up to 90% obpke with
depressive disorders experience sleep probiefhsrefore, it is important to examine the
putative mechanisms underlying the relationshipvben sleep problems and suicidality,
which, thus far, have received only limited attentilt is plausible that depressed
symptoms are a key driver in the sleep-suicidditglahip, but a recent meta-analysis
indicated that sleep problems are associated withdsll thoughts and behaviours,
independent of depressiéiHowever, it is noteworthy that more recent evidenc
investigating the association between insomniasamcidality has produced mixed
results®*? The linkage between nightmares and suicide appeanswhat clearer, with
consistent reports of a direct relationship betwsightmares and suicidal thoughts and
behaviours, independent of psychopathology and doishinsomnia-> ** *Nightmares
have also been shown to mediate the relationshipea®s insomnia and suicidal
ideation?® This suggests that there may be specific diffezsrie the mechanisms which
account for the nightmares/suicide relationshiggdmparison to the insomnia/suicide
relationship. However, it also remains possible dosae mechanisms underpin more
generic features of sleep problems, such as siseprdinuity, altered sleep architecture
and poor sleep quality. For instance, a large todgial case-control cohort study found
that poor sleep quality predicted an increasedaisiuicide, across a 10-year perf8dn
addition, recent research has indicated that a efatyperarousal, which may be common
to both insomnia and nightmares, interacted wiplei@on’s sense of fearlessness about

death to predict suicidal risk.

In order to advance understanding of the relatipnisatween sleep problems and
suicide, further examination of interrelated psyobizal processes is warrant&d.
Indeed, suicidal thoughts and behaviours are hygsithd to develop from interactions

between psychological processes and socio-demdgrigattors:® *° Therefore,
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identifying the specific psychological processesclvlunderpin the sleep-suicide
relationship is important to the development oéiméntions targeted at reducing suicidal
thoughts and behaviout$?°

Although research in this area is in its infanaglipinary studies suggest that

4,1 2'and coping and emotional regulation strateffies,

cognitive-emotional appraisal
may partially mediate the relationship betweenpslg®blems and suicidal thoughts and
behaviours. However, findings in this area haviedetolely on cross-sectional
guestionnaire designs, which are unlikely to capthe complexity and variance
associated with both the experience of sleep pnahl@nd the pathways underlying
suicidal thoughts and behaviours. In addition, wiorkiate has examined mechanisms that
were hypothesisea priori and hence, fail to allow for the identificationrasvel or
additional underlying mechanisms and processegeidre, we conducted the first
qualitative study in this area, with a view to istigating the perceptions of the role of
sleep problems in suicidal pathways, and to idetiti&é core processes which underpin
this relationship. Due to the interrelations betwskeep problems, suicidality, and

depressiofs;* #*this research was conducted with individuals whd éxperienced a

major depressive episode(s).
4.3. Methods
4.3.1. Study sample.

To be included in the study, all participants hathdave experienced a major
depressive episode as specified by the DiagnostiSsatistical Manual of Mental
Disorders 1V; had self-reported suicidal thougféglings and/or behaviours within the
past year; were aged 18 to 65 years; and weretfinéfnglish. The Structured Clinical
Interview for Diagnostic and Statistical Manual\déntal Disorders I¥* was

administered by the first author to confirm pastwmrent experience of a major
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depressive episode(s). Ethical approval for thidystvas granted by the local National

Health Service research ethics committee (referekfi®®\W/0147).

A maximum variation approathto sampling was taken to gain perspectives from
participants with experiences of different sleepingblems (e.g., delayed sleep onset,
nightmares). Recruitment was conducted across N@gbt England, UK, and promoted
via a number of National Health Service Trust ssgiand mental health charities. In
addition, the study was advertised through websitessocial media, such as, Gumtree™,

Twitter™ and Facebook™,
4.3.2. Procedure.

Semi-structured interviews followed a topic guideiehh was developed in
consultation with a service-user reference gradupmembers of which had experience of
depression and suicidality. Questions largely fedusn three domains: i) sleep
experiences at different times, i.e., in generalemvfeeling well, during period(s) of
depression, and during times of suicidal thoughtslzhaviours; ii) the perceived

importance of sleep; iii) the consequences of ‘gaod ‘bad’ sleep.

Interviews were conducted face-to-face by the &rghor (DL) at the participants’
preferred location of a private room at the Uniitgref Manchester, or at a local medical
or community centre. All participants were giveer thpportunity to ask questions prior to
signing the consent form. Interviews were audimrded and then transcribed verbatim
by the first author and any identifying informati@ng., names and places) was removed

at this stage.

A series of questionnaires were administered pustiriew to aid characterisation
of the sample. Specifically, data were collectedualsleep parameters (sleep disorders
and quality), suicidal thoughts and behaviours, iatetrelated psychological wellbeing

factors, such as, depression, anxiety, and aldotake (see Table 4.1).
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4.3.3. Analysis.

An inductive and latent thematic analysis was usegnalyse the dafd.A
cyclical approach was taken to data analysis abdesguent data collection, whereby
each interview was initially coded prior to subsequdata generation. This allowed
tentative codes and themes to be explored and digedlfurther, as interviews
progressed. Data analysis was guided by the pratessibed by Braun and Clarke.
First, data familiarisation was achieved by repdbteeading the transcripts. Second,
transcripts were coded, by conducting a cyclicakpss, coding both forwards
through transcripts, and as new codes emergedniatuback to earlier transcripts
and re-coding. All authors conducted initial codingependently for the first three
interview transcripts. These initial codes werentléscussed and compared within
the research team, which captured the perspedtifeenced by the different
backgrounds of this multi-disciplinary team. Thishgulation of viewpoints
improved the trustworthiness of the datahird, initial themes were generated by
grouping the identified codes based on their sintiks and differences. Fourth, the
themes were reviewed against the data extractedighrthe coding process. Instances
where the data appeared to contradict the inifialysis were highlighted and
subsequently discussed by members of the teanmdblesh whether refinement of the
wider analysis was necess&fy?° When new data failed to give further insight into
the evolving themes, this was considered to sigtiimatic saturation and

recruitment ceased.
4.4. Results
4.4.1. Participant characteristics.

Means and ranges for clinical characteristics efshmple are provided in Table

4.1.
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Table 4.1 Means and ranges of participant clinical charadsécs.

Questionnaire

Score interpretation guidance Mean,
Range

Beck Scale for
Suicide Ideatio?f

Higher scores indicate greater levels of 8.5, 0-24
suicidal ideation, possible score range 0 — 38.

Sleep Condition
Indicator®

<16 indicates possible Insomnia Disorder, ak3.8, 4 - 32
per Diagnostic and Statistical Manual of

Mental Disorders V diagnostic criteria,

possible score range 0 — 32.

The Pittsburgzh Sleep

>5 indicates poor sleep quality, maximum 9.9, 1 —

Quality Inde score = 21. 17.5
Alcohol Use >7 indicates possible hazardous and harmfél8, 0 — 39
Disorders alcohol use, maximum score = 40.

Identification Test-
10%

Beck Depression
Inventory-1P*

Higher scores indicate greater severity of 23.0,0-51
depression, possible score range 0 — 63.

State-Trait Anxiety
Inventory-Trait
portior?>

Higher scores indicate greater levels of 55.3, 34-
anxiety, possible score range 20 — 80. 75

Brief Sleep Screeh

Assessment of symptoms present in other N/A
sleep disorders, such as, narcolepsy, sleep
breathing disorder, periodic limb movement

in sleep/ restless leg syndrome, circadian
rhythm sleep disorder and parasomnia.

Although all had experienced suicidal thoughtsemdviours in the past year, 12

participants (67%) had previously made one or rsareide attempts. Most participants (

= 16; 89%) had experienced multiple major depresspisodes during their lifetime, and

ten participants were experiencing a current ma@ggressive episode. At the time of the

interviews, 13 participants reported current sym@aonsistent with the threshold

criteria for Diagnostic and Statistical Manual oéMal Disorders V Insomnia Disorder, as

indicated by the Sleep Condition IndicatbOf these 13, three met quantitative criteria

for sleep onset insomnia (SCI items 1) and ninegquantitative criteria for both sleep

onset and maintenance insomnia (SCI items 1 arfdu2hermore, current sleep quality

for the majority of the sample was poor, basedaames from the Pittsburgh Sleep Quality

Inventory? (n = 15; 83%). In addition, eight participants repdrtlifficulty sleeping due

113



to bad dreams at least once per week in the maitthtp interview. Sociodemographic

information about the participants is presented@idhle 4.2.

Table 4.20verview of participant socio-demographic charagcs

Characteristic, n = 18

Gendern
Male 10
Female 8
Age, years
Mean 33
Range, years 20 - 60
Relationship status
Single 12
Divorced/separated 3
Married/cohabiting 3
Ethnicity, n
White British 16
Mixed 1
Chinese 1
Employment status
Full-time 3
Part-time 7
Volunteering 3
Unemployed 3
Sick/Disability 2

4.4.2. Thematic analysis of beliefs about the slespicide relationship.

Participants placed high importance on sleep, taqgpthat poor sleep had
detrimental consequences on their waking lives.sbame, problematic sleep directly

contributed to previous suicide attempts.

“..what’s no coincidence that the times that | plichp off, or cut
myself, or run in front of cars or went to the tratation, one of
the massive reasons of that was that | hadn’t Iséegping. Just

total lack of sleep. Majorly. It fucks you up.” (IDmale)

Generally, participants described more indirect emaiplex interrelationships
between sleep and suicidal thoughts and behavidtree distinct, but interrelated

pathways were identified whereby a belief aboutsleontributed to suicidal thoughts and
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behaviours. These pathways were: being awake dthinbiological night; failure to
achieve ‘good’ sleep makes life harder; sleep plesian escape from waking life. An

overview of a conceptual model depicting theseetm&thways is provided in Figure 4.1.

PATHWAY 2.
Failure to achieve
good sleep makes life
harder

PATHWAY 3.
Sleep provides an
escape from waking-
life problems

PATHWAY 1.

Being awake during the
biological night

v v v A 4 v

Inactivity in the
surrounding world

J

Feel irritable
and angry

Reduced mental
strength and

resources

Increase
daytime
sleeping

)

|

Use of drugs
and alcohol

Y

y

v

v

Become less active

'

v

Facilitates
suicide
lans

Fuels
negative
thinkin

Barrier to obtaining social support

—

Fuels
negative
thinking

1

v \ 4 A

y

‘ SUICIDAL THOUGHTS AND BEHAVIOURS ’

Figure 4.1.Conceptual model of beliefs about sleep and suitidaights and behaviours.
4.4.2.1. Being awake during the biological night.

For participants who experienced difficulty in gagtto sleep or in maintaining
sleep, being awake during the biological night essociated with greater vulnerability
for suicidal thoughts and behaviours. Central t® Was the perception of inactivity in the
surrounding world. When participants were awakeénight they noticed that the world
around them was quiet and sleeping, with no vissiges of activity. Consequently,
participants found it harder to effectively re-dir¢hemselves from their negative
thoughts. In this sense, night-time acted as advda obtaining social support and to
engaging in distracting activities, such as, gdorga walk. Without support or
distractions, participants described how they weoee likely to dwell on negative

thoughts.
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“I just think because it's quiet. It's dark. Lonelp second pause]
it's just, different. I've always thought | wishéidwas light all the
time, | wished we didn’t need sleep, | wished thald/ carried on
going 24/7, | wished it didn’t stop at night youdw because when
the world stops, my heads still going and my wordti#f going
and, there’s nobody there you know and you can{ siour mates
up in the night and say you know | feel, | feel tsed.” (ID8,

female)

As a consequence of the inactivity in the surrongdvorld, participants reported

increased feelings of isolation, which in turn Eyated negative thinking.

“It had something to do with feeling that everyomas gone at
night. [Suicide] Just felt easier to do, | don'tokm When | was
generally feeling low, it's something I'd think altomore. Guess
the whole, like, there’s no one here, no one caresild come in

to it and that would encourage it.” (ID13, male)

Perceiving inactivity in their immediate world matthe night an opportune time
for a suicide attempt for some individuals. Papacits explained that because other
people were asleep, this would prevent them fraerwening if they attempted suicide.
Therefore, night-time could facilitate suicide aand hide the consequences of the

suicidal behaviours.

“I think if I'm having those feelings [suicidal] ¢an be any time of
the day or night it's just there’s a slight increasf possibility at
night because as | said before about, you couldtfke the pills
and go to sleep, although I'm not going to 'cadoesn’t work but,
there is that slight possibility that at night ydwave the

opportunity, whereas you could do that in the degneif you took
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the pills in the day you can't fall asleep or somewvill find you
or something, whereas they wouldn’t find you athjgso suppose

there’s slightly more opportunity at night.” (ID1fale)
4.4.2.2. Failure to achieve good sleep makes life harder.

Participants had a strong desire to sleep welledrby the belief that there were
‘good’ types of sleep that could provide the meatad physical resources needed to cope
with everyday life. ‘Good’ sleep was described@sgtlasting, uninterrupted, deep, and
coupled with a sense of feeling refreshed or esetyon waking. However, in general,
participants felt they were failing to achieve ‘gosleep. Instead they reported
dissatisfaction with their sleep, feeling they sleo little at night, or too much during the
day-time, or experienced nightmares, or felt groggya consequence of medicated sleep.
This failure to achieve ‘good’ kinds of sleep madifle harder in numerous ways. First,
failing to sleep well at night was associated vinitreased feelings of frustration,
irritability, and anger. Participants reported ttrey struggled to contain their anger,
snapping at others and making aggressive outb@stssequently, these feelings and

associated emotional exchanges acted as a baroétdining to social support.

“cos when I've had like insomnia where I've likeptrslept at all,
like literally not slept all night, and I've beep all night long, and
the next day, I'm all right for a period of timetthen like in the
afternoon it just hits me, and | just feel grumpyody, don't talk
to me I'm tired, and I'll snap at people and | jtisink I'm so tired
and then like in the evening, | feel like when Eak to anybody

I’'m just no company because I'm just so tired.” §|Demale)

In this sense, sleep problems or anything elseiwtdenpromised access to

social support was seen as problematic, givenpiudicipants felt that the absence
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of understanding and supportive relationships meeed risk of suicidal thoughts and

behaviours.

“..s0 in both, all three times its happened [hel$ $uicidal] is

because someone or some people in my life decidetb e there
any more if you get me, left me, threw me awayt oz aside, so
that’s what leads to the suicidal thing, as welatighe other stuff
you know like with the natural depression or witle thightmares

or whatever it is” (ID18, male)

Second, a further perceived consequence of nahgethough sleep at night, was
a reduction in mental strength and cognitive resesirThis made it harder to control
thoughts, focus and process information. Subsetyguatrticipants became less active,

which then fed into negative thoughts and feelings.

“...It's really difficult sort of keeping yourself @upied, keep
yourself focused and that doesn’t help coupled Wl sort of
lacking resources mentally, lacking the energy agdin all the
slump in posture, so yeah it's very difficult aftarpoor night's

sleep to stay positive.” (ID4, male)

Third, both sleeping too much or too little wasqaved to negatively impact
activity levels. Participants who slept a lot dgrihe day had little time for activities.
This, then, fuelled negative thoughts about selftkvbecause the lack of activity was
viewed as signifying laziness and a waste of Mereover, those who slept too little at
night, had reduced energy to partake in any aiEs:itAs a result of this, participants were
less likely to engage in activities which help totect against suicidal thoughts, such as
socialising with friends. In this sense, some paréints perceived excessive day-time

sleeping as indirectly contributing to low mood.
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“My problem was oversleeping rather than understege erm.
Yeah | think. | don’t know, a balance because if’'y® sleeping
too much then you're just sleeping your life awayieh is what |

feel that I've done in many ways.” (ID9, female)

“[on why the participant believes sleeping too imis negative]
in terms of my overall health and managing my hauask and
seeing friends and doing all the other things |ldooe doing
instead of spending three odd hours sleeping iraftgarnoon.”

(ID12, female)

4.4.2.3. Sleep provides an escape from waking-life problems.

When participants wanted to escape from problentiseim waking-life, going to
sleep was perceived to be one way to achievelthtbis sense, sleep provided short-term
respite from low mood or negative thoughts. Gettirtgreak from their waking life was
fundamental to the ways in which participants copétl their mental wellbeing. Here,
sleep stopped the momentum of negative thoughtsemented a further escalation of low

mood.

“....it feels like a blessed release that you're ursmious for, how
many hours and that you're no longer thinking abgour

worthlessness and that you don’t want to exisD’1(l, male)

For some participants sleep was identified as tmreltive to suicide, providing an

escape, albeit temporary.

“| feel depressed | feel like. You'll probably thint sounds mad
but, when | wanna die and | have the reasons #&ifiyou know
what | mean and | have to keep living for the pggof my nanna
and for looking after her and everything else what doing.

Sleep is the next best thing to being dead. Saltwst like, being
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asleep is like being dead and then when you waké'sipgike
reality hits you, and you wake up and it’s likelafeed to go back

to sleep just to get away from it all.” (ID8, feragal

“and you know it's the closest thing you can getlath without

actually dying.” (ID17, male)

However, it is possible that the ‘escape of sleeay seem less attractive to those
who fear sleep as a consequence of experiencitrggig nightmares. One participant
spoke of the conflict between the desire to est@pe her thoughts, but the reluctance of

going to sleep due to the fear of experiencing ndistressing nightmares.

“lon why sleep is important to her] it takes me sweom my
thoughts, but | get a lot of nightmares so somegifndon’t wanna
sleep like, | have a fear of falling asleep. Likéel there and |
think urgh, especially if I've had a nightmare thight before and
its played on my mind all day, then I'll be likedbn't want to

sleep.” (ID8, female)

The impact that sleep had on participants’ subsgquaking state differed. Some
viewed sleep as having a ‘resetting’ function, dinglthem to return to waking-life with

an improved ability to manage their moods and thisig

“it's kind of like the anxiety rises all throughotite day, then after
a good 8 or 9 hours sleep it goes right back dayaia so that
through the next day if it goes up its not reachingoing really

high.” (ID2, female)

For others, they preferred sleeping to their wakives, and consequently, dreaded
waking up. One participant viewed sleep as a safeironment than being awake,
allowing him to experience emotions during dreamvirifpout any repercussions, unlike

the reality of the waking world.
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“it means I'm not here erm its means I'm kind of, ¢im in
control, but I'm still, | can still feel these difent emotions, you
know, fear, err, ecstasy, you know, kind of evenghn between,

erm but you're safe the whole time.” (ID17, male)

Although sleeping was generally viewed as an gffeavay to escape problems in
waking life, sleeping during the day-time was viewegatively by some participants.
This triggered a pathway, in which sleeping dutimg day was regarded as a barrier to
activity. Participants explained that this typedal/-time sleeping may contribute to
disturbed night-time sleeping patterns. Here, pigidints described a vicious circle

whereby increased day-time sleeping impaired gliditsleep at night.

“[on sleeping in afternoon] | can see that it im&bhing that I'll be
tempted to do but I've got to keep it in my mindanthat it's
perhaps not going to do me any favours. It's atstesm crutch.

It's not doing me any long term favours.” (ID12nfale)

The use of drugs and alcohol was related to batllésire to sleep and to escape
problems in participants' waking life. However, geptions regarding the effects of
alcohol and drug use on sleep and mental healtbd:gfor some, the effects were viewed
as positive, bringing relaxation, aiding sleep fawilitating their ability to cope and

manage their emotions and mental health.

“...I chose me a natural relaxation [cannabis] anah palief it
gives me, and the mental pain relief, people danderstand but
that’s what it gives me and that allows me to sleeg get, and be

able to regularly sleep you know.” (ID18, male)

However, others viewed alcohol and drug use negigtiand as contributing

to psychological and physical pain, nightmares, awafsening of mood. One
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participant commented that drinking alcohol witkeithmedication increased risk of

death, although they perceived this to be a pakyptdvantageous consequence.

“I've used it [alcohol] to like help me fall asleeyou know like,
oh I'll drink some wine or drink some vodka and ykaow it’ll

like knock me out or I'll take it with a sleepingtiet and then I've
been advised, you shouldn’t be doing that with tm&dication,
you shouldn’t be drinking with your medication it&angerous,
and you shouldn’t mix and I'm just thinking oh I dbcare cos
you know just, | don’t know, you just, stop carirepd | don’t
know you just, don’t care as long as you're slegpind, if you die

it's a bonus [laughs] that's the way | was seetrig(iD8, female)

Furthermore, some participants explained that duésébn to overdose with drugs
or/and alcohol was driven by an underlying prefeesto die in bed, during sleep, because
this form of death was associated with a naturadigurring death. Dying during sleep was

also perceived to be a less physically painful methf death than other alternatives.

“I think because my brain accepts if | go to bed arst drifted off
and died its more. It's not going to come out rittis but its more

right to do it that way.” (ID7, male)

“I suppose it must have been the idea that youiét dff into
sleep, | guess. I'm not one of those persons thaldcerr, I'm not
very good with physical pain so | couldn’t slit myrists in the
bath, | couldn’t do that, so the idea of just dmit off to sleep

would’ve been quite a welcome thing, yeah.” (IDifale)
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4.5. Discussion
4.5.1. Principal findings.

This study was the first to utilise a qualitativesdyn to explore the role of sleep in
relation to suicidal thoughts and behaviours. Aceptual model was developed to
illustrate the ways in which sleep problems wene@eed to contribute to suicidal
thoughts and behaviours via three distinct, brmetated, pathways. These were: being
awake during the biological night; failure to aclgegood’ sleep makes life harder; and
sleep provides an escape from problems in wakiag li

An important finding was that being awake during thight, when biologically
“unprepared” for wakefulness, was perceived toaase suicidal thoughts and behaviours.
Lack of access to support during the night wasraéta increased suicidal behaviours in
two ways. First, social support was perceived toeokiced, or unavailable, throughout the
night. Second, night-time decreased the chanceathra&nd, or family member, would
notice signs of a suicide attempt (e.g., facialgpalinresponsiveness). Indeed, this is
consistent with a large literature which suggesas social isolation, and lack of social
support are associated with mental illnesses, aiital thoughts and behaviouts*
Studies examining temporal patterning of suicid®sethe 24 hour day consistently
indicate that suicides are more frequent duringioeyhours'**> However, recent work
by Perlis and colleagues, suggests that when adjustr the proportion of the population
awake at different times of the day, then relatisk of suicide is greater during the
night*

Disturbed sleep appeared to contribute to the dpweént, and maintenance, of
core features of depression, such as, attentifioudtfes and inactivity, which
subsequently perpetuated negative thinking. Adatily, being awake at night provided
more time for negative thinking, with reduced oppnoities to access social support or
distractions. Two specific types of negative thimkdominated participants’ narratives, i)

rumination, and ii) negative self-appraisals, baftivhich were associated with suicidal

123



thoughts and behaviours, which is in accord withtitoader suicide literatuf&.*’
Furthermore, this is consistent with findings framecent cross-sectional questionnaire
study in which rumination partially mediated thé&at®nship between sleep problems and
suicidal behaviouf?

Participants in our study indicated that sleep @@t as an alternative to suicide,
because it provided a temporary escape from prablewaking life. This is the first time
in the literature that this function of sleep hagib documented. Entrapment reflects the
desire to escape coupled with the perception #tepe routes are block&tywhich may
trigger suicidal thoughts as a means to eséap®**Our results show that sleep may be
seen as an alternative way to escape percepti@gmipment. The potential downside to
this occurs when people start ‘escaping’ via slegpe day-time, because this can disrupt
night-time sleep. Subsequently, this may reinfatisturbed sleep patterns, which in turn
contribute to increased suicidal thoughts and hbiebas. Furthermore, data from the
current study suggested that nightmares may trifggerof sleep, which then made the
‘escape of sleep' seem less attractive. Conseguesitiout the escape of ‘good sleep,’
perceptions of entrapment, and suicidal thoughtisbeiaviours may escalate. Indeed,
results from a recent cross-sectional study witlividuals who had experienced trauma,
indicated that the relationship between nightmaressuicidal behaviour operated
indirectly via defeat, entrapment and hopelessteEaken together, these findings lay the
groundwork for future studies to investigate theeakto which the role of entrapment in
explaining suicidal pathways varies as a functibthe specific type of sleep problem
experienced.

4.5.2. Limitations.

There are two limitations to this study. Firsthaligh it is considered a strength
that this conceptual model was developed from pggive, maximum variation sample,

findings should be complemented with empirical stigation to determine the extent to
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which these pathways extend to other mental illndifierent levels of depression-
severity and across different duration and sevefigleep problems.

Second, to minimise problems with recall, the is@dn criteria specified that
participants must have had experience of suictdalghts or behaviours in the past y&ar.
For some participants, memories regarding sle¢peirmore distant past were often more
generalised in comparison with recollections otslal experiences. Therefore, it is
important for future research to focus on the elgoees of those individuals currently
exhibiting poor sleep and suicidal behaviours.

4.5.3. Future research.

Our conceptual model included four psychologicalceisses which may underpin
the relationship between sleep problems and suittidaghts and behaviours. These were
social isolation, negative self-appraisals, rumorgtand entrapment. Six testable
predictions can be generated from our conceptudetarhich present potentially
promising avenues for further investigation. Fisé¢ep disturbances may strengthen
relationships between social isolation and suididalights and acts. Second, insufficient
sleep may be associated with increased negatifreapglraisals of the ability to cope with
emotions and solve problems, which in turn mayease the likelihood of suicidal
thoughts and behaviours. Third, sleep problems coaypromise the ability to inhibit
negative thoughts, which may then increase suitigalghts indirectly, via rumination.
Fourth, sleep may alleviate suicidal thoughts agftalviours through reducing perceptions
of entrapment. Fifth, perceptions of entrapment tnigger excessive daytime sleeping
and reinforce disturbed sleeping patterns, whialdceubsequently increase suicidal
thoughts and behaviour via other psychological @sses, such as, social isolation,
negative self-appraisals, and rumination. Sixttwhat extent does fear of sleep moderate
the role of entrapment in the relationship betwslerp problems and suicide.
Furthermore, whilst the goal of the current studswo investigate core processes across

different types of sleep problems, future empiriealk is required to determine whether
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the proposed conceptual model extends to explaingiationship between suicide and
specific types of sleep problems (e.g., nightmarssmnia, hypersomnia). Finally, whilst
outwith the scope of this qualitative study, furthesearch should also consider the
possible role of biological mechanisms in undemitag the sleep-suicide relationsHip.

For instance, based on interrelations betweendgjiserotonin and sleep regulation it has
been suggested that a reduction in sleep may ¢teadgotentiate underlying serotonergic
dysfunction, which in turn may contribute to sualithoughts and behaviours via
impaired decision making and reduced cognitive mbmf emotion®

4.5.4. Clinical implications.

There are four key clinical implications of ourdings for those working with
people experiencing sleep problems and suicida@itgt, night-time service provision
should be a key consideration within suicide préeenstrategies, given that those who
are awake in the night are at an increased riskiisfde?® Second, it seems prudent to
help patients evaluate and identify sources of sthuring the night (e.g., the
Samaritans in the United Kingdom, Lifeline in Awadia, and National Suicide Prevention
Lifeline in the United States). Third, the importarof resolving sleep problems in
relation to recovery was emphasised, and conseguererventions targeting poor sleep
should be included within treatment plans. Foustimjcal techniques should be used
which redress rumination, especially in the contéxack of distractions during the night.
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CHAPTER 5.
5. Nightmares and suicide in posttraumatic stressisorder: the mediating role of

defeat, entrapment, and hopelessness.
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5.1. Abstract

Study objectives:Although nightmares appear to be related to saiddhaviors, the
mechanisms which underpin this relationship arenomln. We sought to address this gap
by examining a multiple mediation hypothesis whgreightmares were predicted to have
an indirect effect on suicidal behaviors throughcpptions of defeat, entrapment, and

hopelessness.

Methods: Data were collected from 91 participants who hgeeeenced trauma and
symptoms of posttraumatic stress disorder (PTShtihares were measured by
summing the frequency and intensity ratings ofuaté items on the Clinician-
Administered PTSD Scale. Participants also comglgtesstionnaire measures of suicidal
behavior, hopelessness, defeat, and entrapmergn@&ie interrelations between
insomnia, PTSD, and suicide, a measure of insomasincluded as a covariate.
Furthermore, analyses were conducted with and wittimse participants who had

comorbid depression.

Results: Suicidal behaviors were higher in those participarito experienced nightmares
(62%), in comparison to those who did not (20%)oBtrapped analyses provided
support for the hypothesized multistep mediationatiel. Specifically, nightmares were
both directly and indirectly associated with suatidehaviors, through perceptions of

defeat, entrapment, and hopelessness, indeperfdeorhorbid insomnia and depression.

Conclusions:For the first time we show that the relationshgtvieen nightmares and
suicidal behaviors is partially mediated by a nstétp pathway via defeat, entrapment, and
hopelessness. Clinically, our work highlights timportance of monitoring and targeting
nightmares and perceptions of defeat, entrapmadthapelessness when working with

clients who have experienced trauma.
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5.2. Introduction

Suicide is a major public health concern accounfiilmgpproximately 800,000
deaths worldwide each yeam order to develop effective clinical preventistmategies, it
is crucial to understand how risk factors and pslafical mechanisms interact within
suicidal pathways. Sleep problems, have been fikohfis a modifiable risk factor for
suicidal behaviors, such as, suicidal thoughts)gland attemptsWhile there is a
growing body of research reporting robust assamiatbetween sleep problems and
suicidal behavior$ such work has not elucidated the psychologicalhaeisms which

underpin this relationship.

One specific type of sleep problem that is assediatith suicidal behaviors is the
experience of nightmarés?! A recent meta-analysis based on 14 studies, imguabth
clinical and non-clinical samples, indicated thattividuals who experienced nightmares
were 2.61 times more likely to experience suiclaiaviors than those who did not
experience nightmarédMoreover, a longitudinal study of people who haeMpusly
attempted suicide found that having frequent nigires at both baseline and two months
later, was associated with a greater risk of aeglsnt suicide attempt within the
following two-year period.While nightmares have been associated with a rahgeental
illnesses, they appear to be particularly prevatethose with posttraumatic stress
disorder (PTSD). Estimates indicate that up to @@%dividuals experience nightmares
in the acute phase following traurffaNightmares and sleep disturbance are included
within the DSM-V diagnostic criteria for PTSD ancaepeatedly referred to as core or
hallmark symptoms of PTSE™ Furthermore, PTSD substantially increases theafisk
suicidal thoughts or behaviolSwith one large population-based study indicathma t
individuals with PTSD were almost three times nideely to experience suicidal
thoughts or behaviors than those without Pt&Burprisingly, despite the

interrelationships between nightmares, PTSD, aidday no study to date has examined
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the psychological mechanisms underpinning the &stsmc between nightmares and

suicidal behaviors in those experiencing PTSD.

So far, research investigating psychological meisiasi is confined to one study
that examined the extent to which the relationdigifpveen nightmares and suicide could
be explained by Joinef$Interpersonal-Psychological Theory of Suicide @PTData
from two different samples of college students &irstly indicated that nightmares were
significantly associated with suicide attemptseipeindent of depression and constructs
identified by the IPTS, namely perceived burdenswess, thwarted belongingness, and
acquired suicide capability. Therefore, it is impot to examine the role of explanatory
psychological processes, or factors, within thetextrof the relationship between

nightmares and suicide.

Three plausible factors are defeat, entrapmenthapdlessness, which feature
across different contemporary psychological modékuicidal behaviors’2? Defeat and
entrapment stem from an evolutionary model of depiom, whereby defeat is purported
to refer to a feeling of failed struggle which &saciated with a loss of social staftis.
Entrapment is thought to be associated with a elésiescape, especially when there is a
perception that escape routes are bloéRéndeed, Baumeister's early work highlighted
that suicide may represent an escape from thé*salhen applied to suicide, theoretical
accounts provide a broadly similar postulation thetrimental perceptions of defeat and
entrapment drive suicidal behaviors as a meansaaiEng from extreme negative
feelings and distred$:?! This is supported by the extant literature, whiels reported
associations between defeat and entrapment, acidaubehaviors in those with

PTSD?526

Hopelessness is a robust risk factor for suiciéaklviors, representing pessimism
for the future?’ The Cry of Pain model theorized a suicidal pathwagreby defeat

triggers entrapment, which in turn elicits hopetess when perceptions of thwarted
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escape are projected into the futti&’Based on the Cry of Pain model, nightmares may
be related to suicidal behavior indirectly throutgtieat, entrapment, and hopelessness.
From this perspective, nightmares act as a stresgbdirectly trigger perceptions of
defeat. In lieu of any empirical evidence examirting relationship between defeat and
nightmares, it can be posited that nightmares mgger perceptions of defeat due to their
trauma-related content. Within the context of PT8ightmares are often based on the
initial traumatic event that the individual expeed, and consequently individuals may
re-experience the emotions associated with thisrieg® It is possible that nightmares
may reactivate perceptions of defeat, entrapmedthapelessness. Alternatively, it is
possible that negative appraisals of the abilitydpe with, or manage, these ongoing

nightmares may give rise to deféat.

The current study had two main aims. The first waisvestigate whether
nightmares were associated with suicidal behavildie.second aim was to examine
possible multistep indirect pathways of the assmrabetween nightmares and suicidal
behaviors through (i) defeat, (ii) entrapment, @ifdhopelessness (as depicted in Figure
5.1). Specifically, it was hypothesized that nigates would be associated with suicidal
behavior. Furthermore, this association was hyitld to operate via an indirect
pathway whereby nightmares would lead to defedgadavould lead to entrapment,
entrapment would lead to hopelessness, and hopeksssould lead to suicidal behavior
(as illustrated in bold in Figure 5.1). Finallywas hypothesized that indirect and direct

pathways would pertain, even when controlling fepession and insomnia.
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Figure 5.1 Multiple mediation model for nightmares and sdéibehavior, via defeat,
entrapment, and hopelessness (controlling for imsamPredicted mediational pathway
highlighted in bold.

5.3. Methods
5.3.1. Participants.

Data were collected as part of an earlier studyrnexiag the associations between
suicidal behavior, hopelessness, defeat, and enéatp in people experiencing PTSD
symptoms> Inclusion criteria were: (a) have experiencedries traumatic event in the
past and meet criterion A of the PosttraumaticsStiiagnostic Scaf@ which refers to
the severity of a traumatic event and its consetiplampact; (b) aged 18-65 years; (c)
English-speaking. Participants with dementia, oiganrain disorder, or an active
psychotic disorder were excluded from the studytal@m 4 participants were excluded
because they did not complete the defeat and enénafpscales. The remaining sample of
91 participantsNIAge= 28.87, SD = 10.64), included 66 females (1d%ge= 28.56,SD
=10.75), 24 males (26%Age= 30.08,SD= 10.56), and one participant who did not
specify gender. Participants reported a range &P3ymptoms, with the sample

comprised of 50 participants who met criteria falinical diagnosis of PTSD.

5.3.2. Measures.

Nightmare severity was measured by summing the@rent or distressing
dreams items within the Clinician-Administered PTS€&ale for DSM-IV (CAPSJ° The

first item measured the amount of distress themdsezaused by asking whether the
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dreams caused the individual to wake up, on wakihgt feelings they had, and
subsequent problems returning to sleep relatedstreds caused by the dream. The

second item refers to the frequency of nightmaves the past month.

Suicidal behaviors were measured by the 4-itemi@ali@ehaviors Questionnaire-
Revised (SBQ-RJ! This questionnaire assesses lifetime level ofidaidehaviors, level
of suicidal thoughts within the past year, commatian of suicidal intent to others, and
likelihood of a future suicide attempt. Possiblektscores range from 3 to 18, with higher
scores reflecting more suicidal behaviors. In tineent sample, the coefficient was

0.87.

Defeat was assessed by a 16-item stalesigned to measure the extent to which
participants have felt defeated during the previwask (e.g., “I feel that | have not made
it in life”). Total scores range from 0O to 64, witigher scores indicating greater levels of

defeat. Cronbach for the current sample was 0.96.

Entrapment was measured with a 16-item scale Hsa#saes feelings of
entrapment (e.g., “I would like to get away frorh@t more powerful people in my
life"). 2 The total score ranges from 0 to 64, with higherss indicating greater levels of

entrapment. In this current study Cronbadior the entrapment scale was 0.95.

Hopelessness was measured with the 20-item Becklesgness Scale (BHS)
which assesses perceptions of pessimism for theeffftParticipants score each statement
true or false to indicate whether the given statgmeflects their experiences across the
past week (e.g., “l look forward to the future witbpe and enthusiasm”). Possible total
scores range from 0 to 20, with higher scores atdig greater levels of hopelessness. In

the current sample, thecoefficient was 0.89.

Insomnia was measured by summing the 2 difficuitfalling or maintaining sleep
items within the CAPS, in accordance with the sapprocedure for the full scaléThe

first item assesses how frequently participantsgrabllems falling or maintaining sleep
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within the past month. The second item measuremtéasity of the sleep problem,

including amount of sleep lost.

Comorbid depression was based on whether participaorted a previous
diagnosis of depression. Responses to this questom used to allocate participants to a

comorbid depression group within the exploratorglgses.

5.3.3. Procedure.

The CAPS interview was administered first, by thiedt author (MP), to confirm a
clinical diagnosis of PTSD. Participants compledduhttery of questionnaire measures in
a specified order, namely, defeat, entrapment, leepress, and suicidal behavior. On
completion of the study, participants were provigéth a debriefing sheet including
contact information for appropriate support sersideurthermore, participants who met
the specified criteria for suicidal risk (i.e., SBQitem 1> 3; item 2> 3; item 3> 2; item
4> 4) were referred to their healthcare contact, iplexy they had earlier given consent for
this protocol. Ethics approval for this study wésgamned from the relevant NHS research

ethics committee.

5.3.4. Analysis strategy.

Prior to testing the hypotheses the normality efdata was assessed by
calculating the Z score for skew and kurtosis vejuéhich indicated that the suicidal
behavior data were positively skewed, and the mginé data was negatively skewed.
Transformations failed to normalize the data. Tfeese a nonparametric resampling
technique, known as bootstrapping was appliedliargllyses (correlations, regression,
and mediation models) as an appropriate statigéchinique’® Bootstrapping refers to the
repeated re-sampling from the initial dataset toegate the statistic of interest for the
additional number of subsampf&dn this study, bootstrapped confidence intervasew

calculated based on 5000 bootstrap replications.
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Descriptive statistics and Pearson product-momeamelational analyses were
calculated for all study variables. Hierarchicajression analyses were conducted to test
the first hypothesis, that nightmares would be essed with suicidal behaviors,
independent of insomnia and depression. The pardieriable, nightmares, and control
variable, insomnia, were standardized prior toyeimtio the hierarchical regression
models. Suicidal behaviors was entered as the m#ga@riable. Insomnia was entered
into the first step of the model, followed by nigtares which was entered into the second

step.

Serial multiple-mediational analyses were performgieen the hypothesized
relationships between the 3 mediating variablegrety perception of defeat was
postulated to trigger entrapment, which subsequendly lead to the development of
hopelessness. As the model includes 3 mediatcahas, there are 8 possible pathways in
which nightmares may be associated with suicidabbi®rs, 1 direct and 7 indirect (as
illustrated in Figure 51). All mediational analysesre conducted using the SPSS macro
PROCESS! with bias-corrected bootstrap replications to gatee95% confidence
intervals. Indirect effects were interpreted asisigant when zero was not included

within the 95% CIS*

Effects of comorbid depression were examined byoxéng the data of
participants with a diagnosis of depressior7) and then recalculating the hierarchical
regression and mediation analyses. Data managemdranalyses were performed using

SPSS 22.0 (2013).

5.4. Results
5.4.1. Sample characteristics.

Although participants were recruited based on teejrerience of trauma, 51
reported a current diagnosis of PTSD and a fu@Agparticipants stated that they had a

past diagnosis of PTSD. Presence of a comorbidahiiness was also reported by 36
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participants (depressian= 27, bipolar disordem = 4, borderline personality disorder

3, othem = 2). A total of 63% of participants experienceghtmares at least once a
week during the past month.jAtest indicated that suicidal thoughts, plans,tmapts
were significantly higher among those who expe®gehgightmares within the past month

(62%) than participants without nightmares (2¢361) = 12.87p < 0.001).

5.4.2. Preliminary analyses.

Descriptive statistics and correlational analysespaesented in Table 5.1 for all
study variables. Correlation coefficients betweknariables were positive and

significant.

Table 5.1 Means (with standard deviations in parenthesiaphges and Pearson product-
moment correlational coefficients for nightmarascile, defeat, entrapment,
hopelessness, and insomnia

Mean Min Max 2 3 4 5 6
(SD)
1. 3.37 0 7 0.48** 0.53** 0.48*** (0.48*** (.54***
Nightmares  (2.36)
(CAPS Q)
2. Suicide 5.95 3 18 0.52*** (. 65*** (.62*** (.34***
(SBQR) (4.01)
3. Defeat 43.87 3 64 0.82*** (0.83*** (.45***
(17.03)
4, 4140 3 64 0.80*** (.45%**
Entrapment (17.85)
5. 12.6¢ 0 2C 0.44***
Hopelessness (5.92)
(BHS)

6. Insomnia 4.14 0 8
(CAPS Q) (2.12)

Note:*** p < 0.001.

A hierarchical regression model indicated thatrafntrolling for insomnia,
nightmares explained an additional 12.8% of théav&e in suicidal behaviorf{= 0.24,
AR?=0.13,Fchange, gg= 14.91,p < 0.001). In line with the first prediction, nighames
significantly predicted suicidal behaviors, indegent of insomniaf{= 0.43, t = 3.86p <
0.001,B=1.71 [95% CI = 1.05-2.45]). Participants with@norbid diagnosis of

depression were then removed from the sample,fencegression model was then
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recalculated. The pattern of findings remainedstmae’ indicating a positive association
between nightmares and suicidal behavigrs 0.38, t = 2.93p < 0.01,B=1.22 [95% CI

= 0.50-1.97]).

Table 5.2 Point estimates for indirect effects and 95% hiagected confidence intervals
for multiple mediational analysis in which defeatitrapment, and hopelessness were
represented as mediators in the association betwagnimares and suicidal behavior
(controlling for insomnia)

Confidence Intervals

(95%)
Path Estimat Lower Upper
e

Nightmares>Defeat>Suicic behavior. -0.2:  -0.9t  0.1:
Nightmares>Defeat>Entrapment> Suicidal behaviors 210. -0.03 0.70
Nightmares>Defeat>Hopelessness>Suit behavior 0.41 0.14 1.0¢
Nightmares>Defeat>Entrapment>Hopelessness>Suicidal

behaviors 0.21 0.05 0.65
Nightmares>Entrapment>Suicidal behaviors 0.02 -0.0820

Nightmares>Entrapment>Hopelessness>Suicidal betsavio 0.02 -0.10 0.16
Nightmares>Hopelessness>Suic behavior 0.0t -0.28 0.3¢

Total indirect effects 0.68 0.27 1.22

5.4.3. Multiple mediation analyses.

The total effect for the entire model was significgpoint estimate =1.71; 95% CI:
0.83-2.58). Direct effect point estimates are pnesgfor the full mediational model in
Figure 5.2. Point estimates and bootstrapped 95%Ghe total indirect effect and 7
specific indirect pathways are provided in Tab® Fhe mediational analysis indicated

that the total indirect effect and 2 specific imdir effects were significant. First,

*After controlling for insomnia, nightmares explained an additional 11.5% of the variance in suicidal
behaviors (R?=0.18, AR?=0.12, Fchange; ¢, = 8.56, p < 0.01).

139



nightmares were associated with suicidal behawntisectly through defeat, to
entrapment, to hopelessness. Second, nightmaresassociated with suicidal behaviors

indirectly through defeat, to hopelessness.

Finally, the mediational analysis was recalculagdtbr removing participants with

a comorbid diagnosis of depression, which produbedame patterns of restits.

Entrapment

v R

o~

Defeat ) bk e o | Hopelessness

A40% (.98

. ‘
e 0 T »

Suicidal

Nightmares
behaviors

Figure 5.2.Multiple mediation model for nightmares and suitioehavior, via defeat,
entrapment and hopelessness (controlling for ingmm8ignificant pathways highlighted
in bold.

Note:* p < 0.05, **p < 0.01, *** p < 0.001.

5.5. Discussion

The current study sought to advance the understgradithe association between
nightmares and suicidal behaviors in people withgpms of PTSD, by examining
theoretically based mediational pathwayé: Analyses supported the predicted four-step
indirect pathway, whereby nightmares have an ictie&ect on suicidal behaviors
through perceptions of defeat, entrapment, andlespeess. Furthermore, this pathway

operated independent of comorbid insomnia, andasinaorbid diagnosis of depression.

In line with the first prediction, and corroboragirarlier research’! nightmares

were associated with suicidal behaviors independektiite effects of comorbid insomnia

> Significant effects reported as follows, total effect (point estimate =1.22; 95% Cl: 0.39-2.05), total direct
effect between nightmares and suicidal behaviors (point estimate = 0.84; 95% Cl: 0.03-1.65), total indirect
effect (point estimate = 0.38; 95% Cl: 0.06-0.99), indirect effects for nightmares to defeat, to entrapment,
to hopelessness to suicidal behavior (point estimate = 0.13; 95% Cl: 0.01-0.52), indirect effects for
nightmares to defeat, to hopelessness to suicidal behavior (point estimate = 0.14; 95% Cl: 0.02-0.61).
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and depression. Moreover, suicidal behavior wasernfrequent among those people who
reported experiencing nightmares than in those simot experience nightmares. These
findings further validate the extant literature efhsuggests that nightmares are a risk

factor for suicidal behaviof*!

Results from the mediational analyses indicatetlttteaassociation between
nightmares and suicidal behaviors operated bo#ttlyrand indirectly via a four-step
mediational pathway of (i) defeat, and (ii) entragm and (iii) hopelessness, supporting
our second prediction. The indirect pathway wa8am the hypothesis that nightmares
may trigger defeat, which in turn may be associatik entrapment and hopelessness
based on perceptions of the inability to escape fuefeat:®?° Suicide may then be
considered as a possible escape strategy**As this is the first study to examine the role
of defeat, entrapment and hopelessness in thextaftthe nightmares/suicide
association, replication is important. Furthermoesgearch should seek to examine the
nature of the relationship between nightmares afead. It is possible that defeat may
emerge from the actual content of the nightmarés fitay be particularly relevant in
instances where nightmares, based on the memahg d¢faumatic event, re-activate
associated emotions and symptdfhBor example, where nightmare content is based on
an instance of abuse, as a victim the individual oansequently feel that they have been
defeated by the perpetrator of the abuse as rerierped through the nightmare.
Alternatively, negative self-appraisals may medthterelationship between nightmares
and defeat, whereby an individual negatively afgasiheir ability to cope or manage
nightmares, which triggers defeat. Indeed, proptsmehthe Schematic Appraisals Model
of Suicidal behavior (SAMS), emphasize the deleteginature of negative self-related
appraisals which give rise to defeat and entrapAtértiis suggestion is supported by
findings from research investigating rapid eye nmeat (REM) sleep, the sleep stage

where nightmares generally océtiSpecifically, individuals with depression and aiyi
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show a bias towards negative self-appraisals whakewfrom REM sleep, in comparison

with self-appraisals following non-REM sleep awakif

It is important to note that within the full medatal model presented in this
paper, nightmares maintained a direct associatitmsumicidal behaviors. This finding
points towards the likelihood of additional pathwayhich underpin this relationship.
Subsequent research may build on the current studi/that conducted by Nadorff and
colleagues, by integrating the underlying psychological andnodiological processes to
identify candidate mediators suitable for hypotisassting. In addition to the suggested
role of negative cognitive appraisals, the frequergxperiencing of the traumatic event
via nightmares as typified in PTSD, may also hirglaotional and mood regulation as a
consequence of disrupted REM slééploreover, emotional dysregulatidhand
disturbed REM sleep are both associated with salitidhaviors® Accordingly, research
should examine the role of emotional regulation s@lffappraisals, within the context of

the nightmares/ suicide relationship.

Findings from the current study have two importitical implications. First,
results further corroborate the association betwagintmares and increased suicidal
risk.3>"* Hence, clinicians should explore the presenceeffiedts of nightmares
routinely with individuals who are experiencing ggioms of PTSD. Furthermore, levels
of defeat, entrapment and hopelessness shouldalswnitored in those who report
nightmares. Second, it may be insufficient to soéeglminister interventions for PTSD,
given that research indicates that sleep problemsparsist post-interventidfi Rather,
clinicians may consider incorporating sleep-tardetgerventions into treatment
provision®! For example, there is strong empirical evidencguport the efficacy of
Imagery Rehearsal Therapy (IRT) in treating nightes&’ IRT alleviates nightmares by
asking the patient to recall the nightmare and tiesaoript it into something less
distressing. This new content is then rehearseul tvé aid of supporting imagery.

Alternatively, prazosin is the leading pharmacatatjagent advocated for use to treat
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PTSD-related nightmarésHowever, there is currently insufficient evideriossuggest
whether these sleep-focused psychological or phastogical treatments may generate
additional positive outcomes in associated leveRiidal behaviors, defeat, entrapment,

and hopelessness.

The current pattern of results should be viewedtiiwithe context of four
limitations. First, the cross-sectional naturelef tata prevents causal interpretations.
Future studies should examine the identified mestiat pathways using longitudinal
designs. Second, the sample size within the custedly is relatively small, which may
limit the extent to which these findings generatzenore widely to people with
symptoms of PTSD. However, bootstrapping was agp&gthe most appropriate
technique for mediation analysis with small sangites®® Third, details regarding use of
psychotropic medication were not collected. Thisuti be routinely included in future
studies given that certain types of psychotropidiocaion may impact sleep architecture
and in particular REM sleep. Fourth, as this stisdyased on an analysis of existing data,
measures of nightmares and insomnia were drawn fiequiency and intensity items
within the CAPS. Therefore, it is appropriate foese findings to be replicated using
specific validated measures of nightmares and ingnThis may also permit a finer
analysis of the specific aspects of nightmared) siscfrequency versus distress, which are
often only weakly correlatef.Moreover, nightmares within the context of thisdst were
specific to the traumatic event. Therefore, itasgible that findings from this study may
not generalize more widely to idiopathic nightmatesaddition, we did not assess for
other sleep disorders within our sample, sucheepstlisordered breathing or other
parasomnias; thus, future work should incorporateencomprehensive sleep
measurement in future studies of the sleep-sural@ionship. Finally, depression
diagnosis was based on responses to a single @uefsiiure studies should account for

this limitation with use of validated measures.
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5.6. Conclusions

In conclusion, the present study is novel and ingwdrin that it is the first to
report that the association between nightmaresaiwitial behaviors, operates via defeat,
entrapment, and hopelessness. However, nightmaxesaimed a direct effect on suicidal
behaviors, independent of the specified indirethways. Therefore, it is imperative that
future research focuses on identifying additiorsghgvays which account for this
association. Furthermore, it is worth noting thatihbthe direct and indirect association
between nightmares and suicidal behaviors opemtigendent of comorbid insomnia
and depression. From a therapeutic perspectivecielns should consider targeting
interventions at co-occurring nightmares and saidi¢thaviors, while monitoring levels

of defeat, entrapment, and hopelessness.
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CHAPTER 6.
6. Short sleep duration and poor sleep quality preidt next-day suicidal ideation: An

ecological momentary assessment study

This paper has been accepted for publication ictRgggical Medicine.

Littlewood, D. L., Kyle, S. D., Carter, L. A., Pese S., Pratt, D., & Gooding, P. (in

press). Short sleep duration and poor sleep quaidsglict next-day suicidal ideation: An

ecological momentary assessment stiR$ychological Medicine.
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6.1. Abstract

Background: Sleep problems are a modifiable risk factor facisial thoughts and
behaviors. Yet, sparse research has examined tamptationships between sleep
disturbance, suicidal ideation, and psychologiaatdrs implicated in suicide, such as,
entrapment. This is the first in-the-moment invgegtion of relationships between suicidal

ideation, objective and subjective sleep parametedsperceptions of entrapment.

Methods: Fifty-one participants with current suicidal idieatcompleted week-long
ecological momentary assessments. An actigraphhweas worn for the duration of the
study which monitored total sleep time, sleep &fficy and sleep latency. Daily sleep
diaries captured subjective ratings of the samepsbarameters, with the addition of sleep
quality. Suicidal ideation and entrapment were mesat six quasi-random time-points
each day. Multi-level random intercept models amtleration analyses were conducted
to examine links between sleep, entrapment anddsiiiceation, adjusting for anxiety

and depression severity.

Results: Analyses revealed a uni-directional relationshigereby short sleep duration
(both objective and subjective measures), and gleeip quality, predicted higher severity
of next-day suicidal ideation. However, there wassignificant association between
daytime suicidal ideation and sleep the followinght. Sleep quality moderated the

relationship between pre-sleep entrapment and avwadkéevels of suicidal ideation.

Conclusions:This is the first study to report night-to-dayaténships between sleep
disturbance, suicidal ideation and entrapment.iRggisuggest that sleep quality may
alter the strength of the relationship betweengbeep entrapment and awakening suicidal
ideation. Clinically, results underscore the impode of assessing and treating sleep

disturbance when working with those experiencingidal ideation.
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6.2. Introduction

The most recently released figures indicate thexethivere 10.4 suicides per
100,000 people in the United Kingdom (Office fortidaal Statistics, 2017), and 13.42
suicides per 100,000 people in the US, in 2016 {&srior Disease Control and
Prevention, 2017). Furthermore, a survey in Englavdaled that an estimated 20.6% of
people have experienced suicidal thoughts duriai tifietime, and 6.7% have previously
attempted suicide (McManwgt al, 2016). Improving the understanding of factors and
mechanisms underpinning pathways to suicidal thtsughd attempts is crucial for the

development of effective suicide-focused intervemsi

One such factor found to be associated with ineasinerability for suicidal
ideation and behaviors is sleep disturbance (ltiled et al, 2017, Maliket al, 2014,
Pigeonet al, 2012). Suicidal ideation has been linked to dfetipes of sleep problems,
such as insomnia (Zuromséi al, 2017) and nightmares (Littlewoed al, 2016b,
Nadorffet al, 2014). Specific sleep parameters are also asedaidth increased
likelihood of suicidal thoughts, attempts and ddattsuicide, including short self-
reported sleep duration (Gunnetlal, 2013, Winsleet al, 2015), low sleep efficiency
(the proportion of time in bed spent asleep; (Beretal, 2017b, Sabet al, 1991), and
poor sleep quality (Berneet al, 2014, Turveyet al, 2002). Research has largely adopted
cross-sectional designs to investigate the assmeibetween sleep disturbance and
suicidal ideation. This is problematic becauséhefftuctuation of both sleep problems
(Lemolaet al, 2013, Valliere®t al, 2005) and suicidal ideation (Ben-Zestval, 2012,
Kleimanet al, 2017). Hence, such designs fail to charactehisgdmporal aspects of this
relationship. Temporality has been addressed lBetstudies which investigated the
possible bi-directional associations between symptof sleep disturbance and suicidal or
self-harmful thoughts. In a longitudinal questiomeatudy, Ribeircet al.(2012) observed
a unidirectional relationship between self-repoitesbmnia symptoms at baseline, and

suicidal ideation one-month later. In a more rectundy participants completed six self-
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report assessments of insomnia symptoms and sliidetgion via questionnaires, every
three days across a 15-day period (Zuroreskil, 2017). Insomnia symptoms predicted a
subsequent increase in frequency and intensityiofdal ideation, but suicidal ideation
failed to predict subsequent changes in insomniggyms. A 5-day diary study assessed
bi-directional relationships between nightmares selttharmful thoughts and behaviors
in a sample of university students, whilst contngjlfor depressive symptoms and
negative affect (Hocharet al, 2015). A uni-directional relationship was repdrte
whereby the occurrence of nightmares significaptdicted post-sleep self-harming
thoughts and behaviors. However, the model whieremred the reverse relationship was

non-significant.

Overreliance on retrospective, self-report measofaeteep is a considerable
limitation of research conducted in this area (&Wibodet al, 2017, Pigeort al, 2012).
Subjective measurement is susceptible to recaklsiavhereby individuals with mental
health problems report greater levels of sleepuisince when completing retrospective
sleep quality questionnaires, such as the Pittsb8tgep Quality Index (PSQI; Buysse
al., 1989), in comparison with the data recorded udaity sleep diaries (Hartmarat al,
2015).Alternatively, objective estimates of sleep carubed to address this issue of recall
bias. Relatively few studies have used objectitienades of sleep to investigate the
association between sleep disturbance and suidieaiion and behaviors. For example,
studies utilizing polysomnography (PSG) have reggbetssociations between suicidal
ideation and lower sleep efficiency (Bernettal, 2017b, Sabet al, 1991); greater
nocturnal awakenings (Ballagt al, 2016, Berneret al, 2017b); and abnormalities in
rapid-eye movement (REM) sleep, such as, increB&d activity and time spent in
REM sleep (Agargun and Cartwright, 2003, Keshasiaal, 1994, Sabet al, 1991). The
relationship between sleep disturbance and suiaddakion was recently examined with
wrist actigraphy, which monitors movement throughederometry to provide an

objective estimate of sleep (Bernettal, 2017a). A sample of university students wore
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actigraphy watches for seven days, and completedunes of suicidal ideation at
baseline, 7 and 21-days later. Analyses showed/thnebility in sleep/wake patterns
predicted increased suicidal ideation at 7 and@&ifdllow up, independent of depressive

symptoms (Bernewt al, 2017a).

Although sleep disturbance has been associatedswitidal thoughts and
behaviors, not everyone who experiences sleeprdetae will develop suicidal thoughts
or attempt suicide. Consequently, it is importantinderstand the mechanisms by which
sleep disturbance may lead to suicidal ideationtstdhvior. For instance, one such
candidate mechanism is entrapment, which is a péggital construct that refers to the
desire to escape together with the perceptionethzdpe is not possible (Gilbert and Allan,
1998). Contemporary theories of suicidal behavasithat entrapment is a proximal
factor for suicidal thoughts (Johnsenhal, 2008, O'Connor, 2011, O’Connor and Portzky,

2018).

Preliminary evidence from three methodologicallyedse studies indicate that
perceptions of entrapment may be important in wtdading the associations between
sleep problems, and suicidal thoughts and behagitoshardet al, 2017, Littlewoodet
al., 2016a, Littlewoocket al, 2016b). First, entrapment was shown to partiaédiate the
relationship between nightmares and suicidal behna\(Littlewoodet al, 2016b).

Second, entrapment was found to interact with betbmnia and nightmares to predict
suicidal thoughts (Hocharet al, 2017). Both of these studies used cross-sectional
designs. Finally, participants in a qualitativedstaescribed how sleep provided a
welcome escape from suicidal thoughts and mers#dedis, which for some also produced
improved mood and coping abilities on waking (leittibodet al, 2016a). Taken together,
these findings suggest that sleep disturbance noalerate the relationship between pre-

sleep entrapment and awakening levels of suicisdtion.

To develop a deeper understanding of the interoglstips between sleep

disturbance, suicidal ideation and entrapmens, riteicessary to fulfil three important
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goals. First, research should include both objectivd subjective assessments of key
sleep parameters, which will counter retrospeatdeall biases. Second, research has yet
to examine the bi-directional relationship betwsksep disturbance and next-day suicidal
ideation; and the ways in which daytime suicidakition relates to sleep the subsequent
night. This is a surprising gap in the literatugien the wealth of research which
indicates that daytime emotions, such as lonelinagddow mood, negatively impacts
sleep (Kahret al, 2013, Vandekerckhove and Cluydts, 2010). Thiri important to
examine the interrelationships between sleep diatwe, suicidal ideation and
entrapment, which will provide novel insights inte specific pathways by which sleep

disturbance contributes to heightened suicidaltidea

The current study addressed these three key gsialg a repeated-sampling
method known as ecological momentary assessmenAfBkthe experience sampling
methodology (ESM), which refers to the repeateal-tiene sampling of individual
experience (Larson and Csikszentmihalyi, 1983). firsehypothesis was that sleep
disturbance would predict increased severity oty suicidal ideation. The second
hypothesis was that higher severity of daytimeidalddeation would predict sleep
disturbance the following night. The third hypotisesas that the relationship between
pre-sleep entrapment and awakening levels of aalidéation would be moderated by
poor sleep. For all three hypotheses, the key glaegameters were both objective and
subjective measures of total sleep time, sleepieficy, and sleep onset latency, and a

subjective measure of sleep quality.

Sleep disturbance (Sivertsenal, 2009) and suicidal thoughts (Chesrtyal,
2014) are commonly reported by people with diaga@dalifferent types of mental health
problems. However, given the particularly high derice of sleep disturbance reported by
people with depression (Tsumbal, 2005), and strong links between depression and
suicide (Harris and Barraclough, 1997, Rihmer anthB, 2016), this study focused on

people who had experienced a Major Depressive Bp{s. In addition, by focusing on a
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relatively homogeneous group in relation to mehéallth diagnosis, we sought to reduce
variability in, and therefore influence of, medioattype and individual sleep
architectural profiles. Similarly, in order to regtubetween subject variability in sleep

patterns, the study focused on a restricted aggogiiB - 65 years).
6.3. Methods
6.3.1. Participants.

Participants were recruited from National Healtiviée (NHS) mental health
services, mental health charities and via selfrraféMay 2016 — March 2017). There
were eight inclusion criteria: 1) experience of aj Depressive Episode(s) according to
the Diagnostic and Statistical Manual of Mentaldddgers (DSM-1V) and confirmed by
the Structured Clinical Interview for DSM Disordé&CID; Firstet al, 1997), 2) poor
sleep quality as indicated by a score of >5 orPB®I (Buysset al, 1989), 3) self-
reported suicidal thoughts and/or behaviors inpth&t month, 4) aged 18 to 65 years, 5)
fluent in English, 6) no self-reported previousgtiasis of schizoaffective disorders or
personality disorders, 7) no current symptoms afiemar hypomania, 8) no self-reported
previous diagnosis of organic sleep disorders fi&.colepsy, sleep breathing disorder,

parasomnias). Participants received £30 compemstatidheir involvement in the study.
6.3.2. Measures and procedure.

The current study received ethical approval fromldtal NHS research ethics
committee (ref: 16/NW/0226). There were four phaedhis study which were 1)

screening, 2) pre-EMA assessment and briefing; 8y EMA study, and 4) debriefing.
6.3.2.1. Screening.

The SCID (Firsket al, 1997) was administered to confirm experiencef{(shajor
depressive episode(s) and no current symptoms wianoa hypomania. The SCID is

extensively used as the criterion standard forekgive disorders (Lowet al, 2004).
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Screening for poor sleep quality was conducted thighPSQI, which is a 19-item
guestionnaire that measures sleep quality ovepasemonth (Buysset al, 1989). A cut-
off score of greater than five has demonstrated bansitivity (89.6%) and specificity
(86.5%) in differentiating individuals with goodrgeis poor sleep quality (Buysseal,

1989).
6.3.2.2. Pre-EMA assessment and briefing.

First, participants completed demographical andtijoenaire measures.
Demographical information included the participargender, age, ethnicity, employment
status, marital status, living circumstances, disga mental health problems and current
anti-depressant medication. Self-report measurskeep (Sleep Condition Indicator;
SCI), suicidal ideation (Beck Scale for Suicidadtion; BSSI), symptoms of depression
(Beck Depression Inventory Il; BDI-1I) and anxidtyait portion of the State Trait
Anxiety Inventory; STAI-T) were also administeresté Table 6.1). Measures of
depression and anxiety were included as possili®aading variables, given their
strong interrelationships with sleep disturbance suicidal ideation (Harris and
Barraclough, 1997, Tsuret al, 2005). The BDI-Il and STAI-T are recommended for
examining mood within insomnia research (Buyssal, 2006). To avoid any conflation
in the effect size, a modified depressive sympteawse was calculated by subtracting the
sleep item (Q16) and suicidal item (Q9) from thek&DI-1l score (identified as MBDI-

I). Details of the questionnaire measures areigex/in Table 6.1.

Table 6.1 Descriptive statistics for pre-EMA measures oéglesuicidal ideation,
depression and anxiety.

Questionnaire measure  Score interpretation guidance Median  Range
(IQR)
Pittsburgh Sleep Total scores can range from 0 - 21, 13 6-19

Quality Index (PSQI;  with higher scores indicating worse (10 - 16)
Buysseet al, 1989) sleep quality. A PSQI score of >5
indicates poor sleep quality.

Sleep Conditiot Total scores can range from 0 to 8 0-26
Indicator (SCI; Espiet and higher scores are indicative of (3 -11)
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al., 2014) better sleep. SCI score<df6
corresponds with a probable
diagnosis of insomnia disorder.

Beck Scale for Suicid: Total scores can range from 0 18, 15 0-28
Ideation (BSSI; Beclet and higher scores suggest greater (9 - 19)
al., 1988) levels of suicidal thoughts and

behaviors
Beck Depression Total scores can range from 0 to 63, 38 14 — 56
Inventory Il (BDI-II; and higher scores indicate greater (28 - 48)
Becket al, 1996) severity of depressive symptoms

State Trait Anxiety Higher scores specify greater trait 65 33-78
Inventory (STAI-T,; anxiety, with a possible total score (58 - 72)
Spielberger, 1983) ranging from 20 to 80.

Next, participants were given a detailed briefifighe EMA procedure to allow
them to become familiar with the sleep diary useddlect subjective sleep data, and the
PRO-Diary watch (CamNtech, Cambridge, UK) whichiexked objective sleep and EMA
data. Daily sampling windows were agreed with pgoéints, based on their habitual sleep
and wake times with the aim of minimizing possitisruption of sleep due to diary alerts

(Mulligan et al, 2016).

6.3.2.3. Seven day EMA study procedure.

All participants were asked to wear a PRO-diarygaaph watch (CamNtech, Cambridge,
UK) on their non-dominant wrist for 24-hours peydar seven-days. The watch contains
an accelerometer unit which captures activity irs86ond epochs and can be used to
estimate sleep and wake. Software sleep scorimgitidgs were applied to extract three
nightly objective sleep parameters: 1) sleep &ficy (proportion of time spent in bed
asleep; %), 2) sleep onset latency (time takenlt@$leep; mins), and 3) total sleep time
(total time spent asleep according to actigraphefsd&ep categorisation; hours). A
previous study validated the accelerometer unitnsg®SG, to demonstrate its ability to
provide reliable estimations of total sleep timeep onset latency and sleep efficiency

(Elbazet al, 2012).
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On waking each morning, participants completedhibening section of the
expanded Consensus Sleep Diary, which consistehafuestions relating to their
previous night’s sleep (Carney al, 2012). From this data, nightly subjective measafe
sleep efficiency, sleep onset latency, and to&dstime (time spent sleeping from
intention to sleep, to final wake time) were cadtatl. Furthermore, subjective sleep
quality was measured with the questistoi would you rate the quality of your slegp?

based on a 5-point rating scale, ranging from peqyr (1) to very good (5).

During the day, the watch alerted participantgxatgasi-random time-points to
complete the set of in-the-moment EMA items. Totaepin-the-moment assessments
across different time-points, each individual’'s wakhours were split into six sampling
windows, with the alert sounding at a random tinighiww each window. All items were
scored using a 7-point Likert scale, It at all to 7= ‘very much so Suicidal ideation
was assessed by the iteRight now | am feeling suicidalPerceptions of entrapment
were assessed by two items, which were designealpinire the desire to escape
emotional pairiRight now | want to escape my emotional paamd perceptions that
escape was preventddight now | feel trappedThe mean value was calculated for the

sum of the two items, to give the entrapment score.

6.3.2.4. Debriefing.

At the end of the seven-day EMA study period, pgstints returned the PRO-
Diary watch and sleep diary, and were de-briefegicitordance with guidance for
conducting EMA studies with people experiencing takhealth problems (Palmier-Claus
et al, 2011). The researcher checked the data colléstéide watch and sleep diary, and
clarified any ambiguities due to missing data (etge watch had been removed due to

participant swimming) or unclear responses (dlggible handwriting on the sleep diary).
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6.3.3. Statistical analysis.

Data analysis was conducted using STATA versiorGrdnd medians, inter-
quartile ranges (IQR) and ranges were calculatedlfwariables, as appropriate for the
distribution of the data. The intraclass correlatoefficient was calculated for each
variable to indicate the proportion of between-parand within-person variance. Data
collected within this study were nested at threelle namely, 1) participant, 2) day
(seven days), 3) EMA suicidal ideation and entramiritems (six times per day).
Consequently, multilevel regression models werel igeccount for the nested-nature of
the data (Snijders and Bosker, 1999). Sleep vasalvbre measured at the day-level.
Therefore, it was appropriate to calculate theydaéan of the suicidal ideation items to

provide a day-level measure of suicidal ideation.

To test the first hypothesis that poor objectivd anbjective sleep parameters
would predict next-day suicidal ideation, sevenesafe, two-level random intercept
models were calculated. In each model, pre-EMA elegion (MBDI-1l) and anxiety
(STAI-T) were included as control variables. To i@vmulticollinearity, each of the seven
sleep parameters (subjective total sleep time ctisgetotal sleep time, subjective sleep
efficiency, objective sleep efficiency, subjectaleep onset latency, objective sleep onset
latency, and subjective sleep quality) were entaradseparate regression models as
predictor variables. Day-level suicidal ideationsvemtered as the outcome variable in

each model.

To examine the second hypothesis, namely, thaehiggverity of daytime levels
of suicidal ideation would predict poor objectivedssubjective sleep measures the
subsequent night, a further seven separate, twad+4aadom intercept models were
calculated. Again, pre-EMA depression (MBDI-11) aanxiety (STAI-T) were entered as
control variables, with day-level suicidal ideatiasthe predictor variable. Each model

examined one of the seven specified sleep parasnetehe outcome variable.
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A final hypothesis examined a moderational pathwhgreby the relationship
between pre-sleep entrapment (at timepoint 6,the.last measurement of the day) and
awakening suicidal thoughts (at timepoint 1, tkee, first measurement of the subsequent
day) was moderated by poor sleep. First, the pi@dénd covariate variables were grand
mean-centered. Seven separate two-level randoncéptemodels were calculated to
examine the possible moderation effects of eat¢heofeven sleep parameters which were
acting as moderators. Pre-sleep entrapment wasedrde the predictor variable,
awakening suicidal thoughts as the outcome varjalé moderation was evaluated using
the interaction between the predictor and moderatoable. Pre-EMA depression

(MBDI-II) and anxiety (STAI-T) were entered as carttvariables.

Significance was evaluatedak .05 for all analyses. Post-estimation residuals
were plotted to assess normality of the distributé outcome variables via histograms. A
maximum likelihood estimation approach was takeictviallowed all available data to be

included in the analysis.

6.4. Results
6.4.1. Participants.

Fifty-four eligible participants were recruitedanthe study. An additional 23
people were screened but did not meet the fulilelity criteria for the study. Three
individuals withdrew; two due to equipment failymeblems and one withdrew on day
one, after experiencing anxiety due to the randormg of the sampling schedule. The
final sample comprised 51 individuals. The majoafyparticipants were recruited via
self-referral from the communityr & 29), with the remaining participants recruitéa v
NHS mental health services € 15) or mental health charities£ 7). Sixty-seven
percent of the sample were femate=(34) and the overall mean age was 35.47 y&ibs (
=12.81, range 18- 65 years). Most participantsntepl having previously made at least

one suicide attemph(= 36, 71%), chronic sleep problems lasting a yeanore ( = 43,
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84%), and currently taking anti-depressant medicaf = 34, 67%). Ninety-eight percent
of participants i = 50) reported suicidal ideation during the sedag-EMA sampling
period (defined as at least one EMA suicidal ideatiem score of >1). Descriptive
statistics for the questionnaire measures are geovin Table 6.1, and descriptive
statistics for the nightly objective and subjectsieep parameters, and EMA suicidal

ideation and entrapment items are provided in Télile

Table 6.2 Descriptive statistics for daily measures of slaaf in-the-moment measures
of suicidal ideation and entrapment.

Variable Data typt Median (IQR Rangt Intraclass
correlation
coefficient

Total sleep time Subjective 42( 0-80¢t .38

(mins) (318 — 485)

Objective 40¢ 37-70¢ Az
(358 — 452)

Sleep efficiency Subjectivt 81.37 0-10C .3E

(%) (68.28 — 90.67)

Objective 79.65 22.9-99.¢ .52
(71.4 — 85.5)

Sleep onset latenc Subjectiv 30 0-380 .3E

(mins) (14 - 60)

Objective 11 0-32: .3€
(1-37)

Sleep quality Subjective 3(2-3) 1-5 .3E

(1 — 5 very good)

Suicidal ideation (-7 highh EMA 2(1-4 1-7 .52

Entrapment (1-7 high) EMA 4 (2.5-5.5) 1-7 .58

6.4.2. Adherence.

Adherence to actigraphy monitoring, sleep diary smdidal ideation EMA items
surpassed suggested minimum compliance levels g than one third complete entries
per participant (Palmier-Claw al, 2011). Overall, the sample completed 85% of

suicidal ideation EMA items (1822/2147 items), 86%&ntrapment EMA items
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(1839/2147 items), 91% of nights were monitoreabiygraphy (326/357 nights), and

94% of nights were reported via the sleep dia®&44357 nights).

6.4.3. Does sleep disturbance predict higher leved$ next-day suicidal

ideation?

Table 6.3 summarises the results of the seven|eweal; random intercept models
calculated to examine the extent to which objecting subjective sleep measures
predicted next-day suicidal ideation, adjustingdokiety and depression symptom
severity. Objective and subjective total sleep fiar@ subjective sleep quality
significantly predicted suicidal ideation the follmg day. Specifically, less objective and
subjective total sleep time, and poor sleep qualéye associated with higher levels of
next-day suicidal ideation. However, there werssigmificant associations between

objective or subjective measures of sleep effigiearad next-day suicidal ideation.

Table 6.3 Effect of objective and subjective sleep paransat@rnext-day suicidal
ideation (controlling for anxiety and depressiomgiom severity).

Predictor Measure Unstandardize @ SE  Standardizer p 95%
variable type B Coefficient B Coefficient Confidence
Intervals (ClI)

Total Sleef Subjective -0.052¢ 0.023:  -0.080: 0.02¢ -0.0984 tc

Time -0.0071
(hours)
Objective -0.0760 0.0320 -0.0876 0.018 -0.1387to
-0.0133
Sleep Subjective -0.0027 0.0028 -0.0344 0.346 -0.0082 to
Efficiency 0.0029
(%)
Objective -0.0088 0.0052 -0.0683 0.093 -0.0190to
0.0015
Sleep Onset Subjective 0.0006 0.0009 0.0250 0.491 -0.0011to
Latency 0.0023
(mins) L
Objective 0.0006 0.0012 0.0179 0.616 -0.0018to
0.0031
Sleep Subjective -0.1520 0.0504 -0.1093 0.003 -0.2508 to
Quality -0.0532
(score 1-5)

Note.Outcome measure = suicidal ideation, scored gmofldt all) to 7 (very much so).
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6.4.4. Do high levels of daytime suicidal ideatiopredict sleep disturbance the

subsequent night?

Table 6.4 shows results of seven two-level randaercept models calculated to
test the reverse relationship, namely, that daytewels of suicidal ideation predict
objective and subjective sleep parameters the gubse night. All analyses were non-

significant.

Table 6.4 Effect of suicidal ideation on objective and schje sleep parameters the
following night (controlling for anxiety and depsisn symptom severity).

Outcome Measure Unstandardized SE  Standardized p 95%
variable type B Coefficient B Coefficient Confidence
Intervals (CI)

Total Sleer Subjective -0.062: 0.102:  -0.040¢  0.54¢ -0.2627 tc

Time 0.1385
(hours)
Objective -0.0046 0.0831 -0.0040 0.956 -0.1674 to
0.1583
Sleep Subjective -0.704: 0.872¢  -0.054: 0.42( -2.4149tc
Efficiency 1.0066
(%)
Objective 0.3834 0.5746 0.0493 0.505 -0.7429 to
1.5096
Sleep Onset Subjective -1.9257 2.8661 -0.0464  0.502 -7.5431to
Latency 3.6918
(mins) o
Objective -1.2015 2.0887 -0.0417 0.565 -5.2952 to
2.8923
Sleep Subjective -0.0257 0.0499 -0.0358 0.606 -0.1235to
Quality 0.0720
(score 1-5)

Note.Predictor measure = suicidal ideation, scored @wofat all) to 7 (very much so).

6.4.5. Is the relationship between pre-sleep entrapent and awakening

suicidal ideation moderated by poor sleep?

A two-level multilevel model revealed a significanbderation effect of sleep
guality, on the relationship between pre-sleepagmrent and awakening suicidal ideation,
whilst controlling for pre-EMA depression and ariyiéB = "0.0909, 95% CI10.1797 =

0.0022,p = 0.045). Figure 6.1 illustrates that when peapfeorted poor sleep quality,
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higher pre-sleep entrapment was associated witkased awakening suicidal ideation.
However, objective and subjective measures of tiadp time (objectivB = 0.0076,
95% CI1°0.0547 — 0.070(p = 0.810; subjectiv® = 0.0025, 95% C10.0458 — 0.040§) =
0.909), sleep efficiency (objectig="0.0078, 95% C10.0183 — 0.002§) = 0.148;
subjectiveB =°0.0027, 95% CI0.0078 — 0.0024 = 0.304), or sleep onset latency
(objectiveB = 0.0012, 95% C10.0014 — 0.003& = 0.370; subjectiv® = 0.0006, 95%
Cl1°0.0013 — 0.0025 = 0.526), did not moderate the association betvpeersleep

entrapment and awakening suicidal ideation.

Predicted awakening suicidal ideation

Pre-sleep entrapment

Very poor sleep quality @ =—==—=—- Fair sleep quality
— - =-— Very good sleep quality

Figure. 6.1.Moderation effects of sleep quality on the relasinip between pre-sleep
entrapment and awakening suicidal ideation.

6.5. Discussion

This study provides the first in-the-moment exarioraof relationships between
objective and subjective sleep parameters, suiaigaltion and entrapment. With respect
to the first hypothesis, analyses revealed a wttional association between sleep
disturbance and suicidal ideation. Specificallygrsér objective and subjective sleep
duration and poor sleep quality predicted nextslagidal ideation, after adjusting for

anxiety and depression symptom severity. Howe\gimates of sleep efficiency and
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sleep onset latency, did not predict next-day daiddeation. In relation to the second
hypothesis, daytime suicidal ideation did not predbjective or subjective sleep
parameters the following night. Finally, the thitgpothesis investigated mechanistic
pathways, which showed that only subjective slaggity significantly moderated the

association between pre-sleep entrapment and awakienels of suicidal ideation.

These findings are in accord with previous reseaigich has shown an
association between self-reported short sleepidarand suicidal thoughts and behaviors
(Gunnellet al, 2013, Winsleet al, 2015). However, contrary to the second hypothesis
severity of daytime suicidal ideation did not pitdileep disturbance the subsequent
night. Here, our results extend the literature teet reported temporal precedence
between sleep disturbance and suicidal ideatidoefRiet al, 2012, Zuromsket al,

2017), to show that poor sleep duration precede@ased severity of next-day suicidal

ideation.

With regard to sleep quality, these results prozidevergent evidence that
subjective ratings of sleep quality are associaté suicidal ideation and behavior
(Bernertet al, 2014, Turveyet al, 2002). Although estimates of sleep quality weaseul
on individual’s subjective perceptions, research $tzown that ratings of sleep quality are
positively associated with objective measures @fishave sleep (SWS; Akerstesttal,
1997), which occurs during non-rapid eye movemBIREM) sleep. Measurement of
sleep architecture was beyond the scope of theprstudy. However, there are
corroborative findings from a recent PSG study Wwhigported that current suicidal
ideation was associated with less NREM stage fle@ps(Berneret al, 2017b). SWS is
thought to serve a restorative function, re-essabig synaptic homeostasis (Tononi and
Cirelli, 2006); while insufficient SWS is associdt&ith deficits in cognitive functioning
(Lowe et al, 2017). Therefore, research should seek to exathaextent to which the
relationship between poor sleep quality, less SWEsaiicidal ideation, is mediated by

cognitive functioning.
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Recent research has sought to understand the psgidad mechanisms which
contribute to the relationship between sleep distnce and suicidal thoughts and
behaviors (for a review see, Littlewoetlal, 2017). The current study advances the cross-
sectional literature by conducting the first tengdanvestigation of the interrelationships
between sleep disturbance, suicidal ideation atrdgment. Perceptions of sleep quality
were found to moderate the relationship betweersleep entrapment and awakening
levels of suicidal ideation. Specifically, when p&oreported poor ratings of sleep
quality, higher pre-sleep entrapment was associaiincreased awakening levels of
suicidal ideation. Conversely, when individuals Iégh pre-sleep entrapment but
reported good sleep quality, they reported loweele of awakening suicidal ideation. A
note of caution is warranted here since the moe@teffect of sleep quality yielded a p-
value of 0.045 and therefore replication is neagsaiéth a larger sample size. However,
these findings are consistent with a previous esessional study which reported a
significant interaction effect between entrapmert aymptoms of sleep disturbance
(insomnia and nightmares) in predicting suicidahpyoms (Hocharet al, 2017).
Moreover a qualitative study found that sleep ptedi an escape from problems; and
when individuals failed to escape via sleep, thescdbed increased levels of suicidal
thoughts (Littlewoockt al, 2016a). Interestingly, findings in the currentdst appeared to
be specific to subjective sleep quality, as oppdedte other measures of sleep
efficiency, sleep duration or sleep onset latef@yen that subjective ratings of sleep
guality may be influenced by mood on awakening timding should be treated

cautiously as preliminary evidence which requirgshfer empirical investigation.

The extent to which findings from this study getiegeato other populations is an
empirical question for future research. That sthid,associations between sleep quality,
sleep duration and suicidal ideation have beenrtep@cross different populations, using
different methodological designs (Gunnetlal, 2013, Krakowet al, 2011, Winsleet al,

2015). Furthermore, the moderation effect of skgeglity on the association between
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entrapment and suicidal ideation, builds on thesigectional findings of Hochard and
colleagues (2017), in which the sample largely casep university students. Taken
together, this provides preliminary evidence thatrelationships reported in this study
are not specific to those with depressive disord@usntextually, it is important to note
that participants in this study experienced promirevels of clinical symptoms in that
98% reported suicidal ideation on one or more dooaguring the study and 84% endured
chronic sleep problems. This underscores the @limportance of screening and treating
sleep problems when working with individuals wheesience suicidal thoughts.
Specifically, findings from the current study suggthat restoring healthy sleep duration
and perceptions of sleep quality may be particylefflective in reducing incidence of
suicidal ideation. Furthermore, sleep may offezragorary relief from waking problems,
which may be helpful alongside interventions whselek to establish a more permanent
resolution to the distressing problem. Promisirgtpiork shows that psychological
interventions for sleep disturbance, such as Civgngehavioral Therapy for insomnia
and Imagery Rehearsal Therapy for nightmares, mggraer improvements in both sleep
and suicidal thoughts (Christenseinal, 2016, Elliset al, 2017, Trockekt al, 2015).
However, it is unlikely that symptoms of sleep disance in isolation will offer clinical
utility in the prediction and prevention of suicid@eation. Indeed, it is improbable that
any single risk factor will predict suicidal thouglor behaviors with a high degree of
accuracy (Frankliret al, 2017). Future research should examine the roséeep duration
and sleep quality in combination with a large raafjether risk factors in predicting

suicidal thoughts and behaviors (Franldiral, 2017).

The current study has three key strengths. Firstpticro-longitudinal EMA
design is optimal for examining experiences ofvidiials as they occur in real-time. This
is important when attempting to understand facidreh amplify and protect against
mental health problems (Kleimaat al, 2017). In addition, because assessments were

based on in-the-moment ratings, the EMA desigmaeidsuffer from any recall biases.
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Second, there was excellent adherence to the EM&dsde, completion of sleep diaries
and actigraphy monitoring. Compliance has beerntifieth as a key issue when
conducting EMA research (Palmier-Claatsal, 2011). Furthermore, the current study
illustrates that individuals who were currently ekpncing significant and severe
symptoms of mental health problems should not loéueled from EMA designed studies.
Third, sampling schedules were customized to inldial’'s habitual sleep/wake times to
minimize possible disruption to their sleep (Mudliget al, 2016). Surprisingly, this is a
key departure from previous EMA protocols, whichdéo follow seminal guidance by
Larson and Csikszentmihalyi (1983) by standardizsampling schedules from 8:00 to
22:00 (e.g., Ben-Zeeat al, 2012). If this approach had been adopted in tineent study
it is likely to have impacted on ecological validigiven that 49%r(= 25) of participants
reported sleep/wake schedules which would have iméemupted by alerts sounding

during the recommended sampling window.

Notwithstanding the contributions made by this gtuliree limitations should be
noted. First, whilst actigraphy provided an objeetestimate of sleep that can be easily
administered in the natural environment it caninatracterize sleep architecture which
would require assessment via PSG (Ancoli-Iseaell, 2015). Second, in-the-moment
suicidal ideation was assessed using a single @@msequently, it is possible that this
item alone may not provide as comprehensive meamureof suicidal thoughts in
comparison with a multi-item questionnaire. Futkgsearch should consider additional
items which seek to investigate different aspettuwidal ideation, such as the intention
to act on thoughts or ability to control intrusiv®ughts (Van Spijkeet al, 2014). Third,
individuals with diagnosed organic sleep disordsush as sleep apnea, were excluded
from this study. It is possible that participantaynhave disorders that are yet to be

diagnosed.
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6.6. Conclusion

The current study provides the first EMA examinatad the temporal
bidirectional associations between suicidal idea#ind objective and subjective sleep
parameters. In conducting a micro-longitudinal gfutis advances the field by
identifying specific parameters of sleep which jcedext-day suicidal ideation,
independent of anxiety or depression symptoms. ifiqagdty, short objective and
subjective sleep duration, and poor perceptiorsdesp quality predicted increased levels
of suicidal ideation the following day. Howeverj@dal ideation during the day did not
predict sleep the subsequent night. A moderatiomvgesy indicated that poor sleep quality
has the propensity to alter the strength of the@ason between pre-sleep entrapment
and levels of suicidal ideation on awakening. THes#ings emphasize the importance of
assessing sleep in individuals experiencing suidiggation and providing interventions

targeted at boosting sleep duration and qualitiexp.
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CHAPTER 7

7. Discussion

This thesis had two overarching aims. First, toetigy a more refined
understanding of the relationships between slegfpitiance and suicidal thoughts and
behaviours. Second, to examine the psychologicébfa and processes that underpin
these relationships. Consequently, a mixed metapgsoach was taken which sought to
address these aims using a range of methodologie®ly, a systematic review, a
gualitative interview study, a cross-sectional sglewy analysis, and an ecological
momentary assessment study. This discussion chaggers with a summary of key
findings from the systematic review and empiriedaarch undertaken. Consideration is
given to the strengths and limitations of the oxarang approach taken within this thesis.
Theoretical implications of the empirical work, acmimparison with the wider literature is

provided. Finally, clinical implications and suggess for future research are discussed.
7.1. Summary of key findings

Table 7.1 provides an overview of the key findinggorted in the empirical

chapters within this thesis.

Table 7.1.0Overview of novel findings reported in this thesis

Chapter Study Novel findings

number design

3 Systematic First systematic review and critical appraisalitrature
Review that has examined interrelationships between sleep

disturbance, suicidal thoughts and behaviours, and
psychological factors.

Review identified strongest evidence in suppothefrole
of three types of psychological factors, namelygaiwe
cognitive appraisals, social isolation and thwarted
belongingness, and maladaptive emotion regulation
strategies.

Findings were integrated with theory to developeaic
research agenda culminating in a series of hypethtes
drive subsequent research in this area.
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4 Qualitative  Being awake in the night was perceived as a vubiera
semi- time for a suicide attempt.

structured g4 6 1 achieve good sleep compromised thetybiii

Interview manage mental wellbeing.
Sleep provided a temporary escape from waking-life
problems. Although, this may not be as relevanhtse
who experience traumatic nightmares. This sugdbatshe
relationship between nightmares and suicidal thtsughd
behaviours may operate via different pathways.

5 Quantitative Nightmares were associated with suicidal behavjafter
Cross- controlling for co-morbid symptoms of insomnia.
sectlloqal, f Relationship between nightmares and suicidal belavi
ana ty SISO \as partially mediated by perceptions of defeatagment
existing and hopelessness.
dataset

6 Quantitative Micro-longitudinal evidence demonstrated that sympt

ecological of sleep disturbance predicted next-day suicidediidn,
momentary but day-time suicidal ideation did not predict plee
assessment disturbance the following evening.

Identified specific parameters of sleep disturbaneenely
sleep quality, and sleep duration, which appeared t
increase next-day frequency of suicidal ideatioowkver,
sleep efficiency and sleep onset latency were not
significantly associated with next-day suicidalaten.

Temporal evidence supported the pathway identifigtie
gualitative study and systematic review, wherebgsl
guality had the propensity to alter the strength of
relationship between pre-sleep entrapment and aviradke
suicidal ideation. When people reported poor stpegity,
high levels of pre-sleep entrapment predicted msze
levels of suicidal ideation on awakening. Howevénen
people reported good sleep quality, high levelgretslieep
entrapment were associated with comparatively |dexezls
of suicidal ideation on awakening.

To date, nine reviews (Bernert & Joiner, 2007; Bet,rKim, Iwata, & Perlis,
2015; Bernert & Nadorff, 2015; Liu & Buysse, 2008¢Call & Black, 2013; Norra,
Richter, & Juckel, 2011; Singareddy & Balon, 20@dinsper & Tang, 2014; Woznica,
Carney, Kuo, & Moss, 2015) and two meta-analyseali@vet al., 2014; Pigeon, Pinquart,
et al., 2012) have examined the relationship betvedsep disturbance and suicidal
thoughts and behaviours. However, none had inastigthe interrelationships with
psychological factors. This is of critical importan given that not everyone who

experiences sleep disturbance reports suicidabtitewand/or behaviours. Hence, Chapter
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3 featured the first systematic review of the étere that has examined interrelationships

between sleep disturbance, suicidal thoughts ahdvieurs, and psychological factors.

Findings from the review indicated that the relasioip between sleep disturbance
and suicidal thoughts and behaviours may operateegative cognitive appraisals, social
isolation and thwarted belongingness, and maladagtinotion regulation (Chapter 3;
Littlewood, Kyle, Pratt, Peters, & Gooding, 201Mpwever, the evidence indicated that
interrelationships with psychological factors maf§eil dependent on the symptoms of
sleep disturbance assessed, i.e. insomnia vergisnares (Golding et al., 2015; Nadorff,

Anestis, et al., 2014).

The results from the review were integrated witychslogical theories of suicide
(Johnson et al., 2008; Joiner, 2005; O'Connor, 204h Orden et al., 2010), to develop a
series of suggested research hypotheses whichsaedréhe second overarching aim of
this thesis. Two of these pathways were testelddarctoss-sectional (Chapter 5;
Littlewood, Gooding, Panagioti, & Kyle, 2016) ancbégical momentary assessment

studies (Chapter 6; Littlewood et al., in press).

Current theoretical models of suicide do not exijyi@ccount for the relationship
between sleep disturbance and suicidal thoughtdehdviours. Therefore, a qualitative
approach was adopted to understand how indivigaexiseive sleep as a contributor to
suicidal pathways (Chapter 4; Littlewood, GoodiKgle, et al., 2016). Qualitative
methodology was chosen because the research questtofocused on developing a more
in-depth understandingf the association between sleep disturbance aindial thoughts
and behaviours (Hjelmeland & Knizek, 2010). Givka strong interrelationships between
sleep disturbance, suicide and depression (e.griskaBarraclough, 1997; Tsuno, 2005),
this study was conducted with individuals who hapezienced a major depressive

episode(s).
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This was the first qualitative examination in thigea, and an inductive, thematic
analysis highlighted three pathways which illugtdaparticipants’ perceptions of the
psychological factors that may account for thetieteship between sleep disturbance and
suicidal thoughts and behaviours (Chapter 4; littled, Gooding, Kyle, et al., 2016).
First, daytime consequences of poor sleep (i.ee&sed feelings of fatigue, negative
thinking and irritability), compromised the ability manage mental health. This is
consistent with the literature which shows defigitsognitive (Lim & Dinges, 2010),
emotional (Kahn et al., 2013), and social functign{Beattie, Kyle, Espie, & Biello,

2015) following sleep loss.

Second, when people experienced times of despdidistress, sleep was seen as a
coping mechanism which provided a temporary escapejn this sense was identified as
an alternative to suicide. However, this pathwayg leas pertinent to those who
experienced traumatic nightmares. This suggestshihassociation between traumatic
nightmares and suicidal thoughts and behavioursapayate via a different pathway

(Chapter 4; Littlewood, Gooding, Kyle, et al., 2016

Third, being awake in the night was identified aogportune time to attempt
suicide, because there is a reduced chance of semeiervening to prevent the suicide.
In addition, coping with suicidal thoughts and naiealth was viewed as difficult
during the night, since access to professionalsaedl support was reduced. This link
between nocturnal awakening and suicidal behav#oconsistent with work by Perlis,
Grandner, Chakravorty, et al. (2016), who usediBeNational Violent Death Reporting
system to analyse the number of suicides per hair.unlike previous studies they
adjusted for the percentage of the populationyikelbe awake at that time (Perlis,
Grandner, Brown, et al., 2016). This confirmed thate these adjustments were made,
being awake during the night was associated wilgtieater risk of suicide, in
comparison with daytime hours (Perlis, GrandneovBr, et al., 2016). In addition,

polysomnography research has shown that noctuwealening between 4:00am and
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4:59am was associated with higher levels of nextaiacidal ideation (Ballard et al.,

2016).

Findings from the systematic review (Chapter 3tlévtood et al., 2017) and
gualitative interview study (Chapter 4; Littlewod@poding, Kyle, et al., 2016) indicated
that interrelationships between psychological fes;teleep disturbance and suicidal
thoughts and behaviours may differ depending orspreeific symptom of sleep
disturbance experienced. In Chapter 5, a theotigtideven mechanistic pathway
investigated the extent to which nightmares welated to suicidal behaviour independent
of insomnia, and whether this relationship funatidvia perceptions of defeat,
entrapment and hopelessness (Littlewood, Goodiagagioti, et al., 2016). These
hypotheses were tested using an existing crosesattataset of people who had
experienced trauma and symptoms of PTSD. FirstalgRical regression models showed
a relationship between frequency and intensityigiitmares and suicidal behaviours,
after adjusting for co-morbid symptoms of insomail depression (Chapter 5;
Littlewood, Gooding, Panagioti, et al., 2016). Hezond part of the analyses tested a
theoretically defined, mediational pathway. Helightmares were indirectly related to
suicidal behaviour via perceptions of defeat, gmtrant and hopelessness. However, the
direct effect between nightmares and suicidal bislavemained significant (see Figure
5.2). This infers that additional factors beyontkdé entrapment and hopelessness,
underpin the association between nightmares awmgalibehaviour. It is important to
note that the cross-sectional design of this sprdyents causal interpretation regarding

the temporal aspect of the relationship betweesetifectors.

The final study employed a repeated-sampling mettiadh is known as
ecological momentary assessment (EMA) or experisaogpling methodology (Larson &
Csikszentmihalyi, 1983). This was used to assespdeal relationships between specific
symptoms of sleep disturbance and suicidal ideatisimg both objective and subjective

measures (Chapter 6; Littlewood et al., in pre&s)stated earlier, research examining the
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association between sleep disturbance and suttidaghts and behaviour has
predominantly used cross-sectional questionnaisgyds. These studies are likely to be
subject to recall bias (Davidson et al., 2017), also fail to assess the intrapersonal
variability in suicidal ideation and sleep pattermsaddition, no previous research had
used objective and subjective assessment of sbeexaimine the extent to which
symptoms of sleep disturbance predict increasegidsuiideation the following day, or
whether day-time suicidal ideation predicts sleispudbance the subsequent night. Thus,
these questions were addressed in the EMA studin dulyses identified the specific
symptoms of sleep disturbance that appear to isereaxt-day severity of suicidal
ideation, namely, poor sleep quality, and shoesl@guration (Chapter 6; Littlewood et al.,
in press). However, suicidal ideation did not pcédleep disturbance the following night.
It is notable that symptoms of depression and apxvere included as control variables
within these analyses. Therefore, this providestaaal evidence to suggest that
depression does not fully account for the assacidietween symptoms of sleep

disturbance (in this case short sleep durationpaed sleep quality), and suicidal ideation.

The EMA study also tested a hypothesis which featim the systematic review
(Chapter 3; Littlewood et al., 2017), and stemmredifthe qualitative study (Chapter 4;
Littlewood, Gooding, Kyle, et al., 2016), wherelg tassociation between pre-sleep
entrapment and awakening suicidal ideation was nadelé by sleep parameters. It was
found that sleep quality, but not sleep duratidtered the strength of the relationship
between pre-sleep entrapment and awakening suideiaion. Importantly, this provides
convergent evidence to indicate that improving gptions of sleep quality may alleviate

suicidal ideation.

Taken together, findings from the empirical chaptaave key implications
regarding the role of sleep in theoretical modélsuicide and in clinical practice. These

implications will be discussed in sections 7.3. @ntl
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7.2. Strengths and limitations of overarching methdological approach

The specific strengths and limitations of each stuave been discussed within
each of the empirical chapters. However, it is ingott to provide a broader critical

evaluation of the overarching methodological apphea taken throughout this thesis.
7.2.1. Overarching strengths.

Critical appraisal frameworks for mixed methodsesh projects consistently
emphasise: 1) the need to provide a clear ratidoakie use of mixed methods research,
and 2) appraisal of the integration of the quatitieand qualitative findings (Heyvaert,
Hannes, Maes, & Onghena, 2013). Rationale for seeafi qualitative and quantitative
methods in this thesis was based on two key fadtnst, methods were selected that
were well-placed to address the specific reseanelstpns. For example, Chapter 4
addressed a research question which sought tostaddrperceptions of the role of sleep
in suicidal pathways. Qualitative methodology whesen as this allows in-depth

investigation into understandingcomplex experiences (Hjelmeland & Knizek, 2016).

Second, the collective use of different method@sgvas able to effectively
counter methodological limitations encountered whging such designs in isolation
(Creswell, 2014; Onwuegbuzie & Leech, 2005). Fstance, the qualitative interview
study provided detailed insight into participariisliefs regarding the role of sleep in
contributing to suicidal thoughts and behavioursggter 4; Littlewood, Gooding, Kyle,
et al., 2016). However, findings were based orosgtective participant accounts, and
hence, were subject to recall bias (Hassan, 200&) EMA study (Chapter 6; Littlewood
et al., in press) countered this limitation throsgimpling participants current, in-the-

moment thoughts and experiences (Davidson etGil.7)2

Integration of the different research studies wasewved by conducting the
empirical investigations sequentially. This appfoa@s advantageous because it allowed

the findings from one study to be utilised to imothe development of research questions
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for the subsequent studies. Specifically, the syatie review (Chapter 3; Littlewood et
al., 2017) and qualitative interview study (ChapikeLittlewood, Gooding, Kyle, et al.,
2016) provided a broad overview of the interrelaginip between sleep disturbance,
suicidal thoughts and behaviours and psycholodgzabrs. Whilst in the EMA (Chapter
Chapter 6; Littlewood et al., in press) and crassisnal studies (Chapter 5; Littlewood,
Gooding, Panagioti, et al., 2016), the focus wasomaed to examine specific symptoms
of sleep disturbance in relation to suicidal thasgind behaviours. In addition, the EMA
study also examined the extent to which symptonslesp disturbance moderated the
role between pre-sleep entrapment and awakenioglalideation. This built on a
pathway outlined in the thematic analysis (Chagtdrttlewood, Gooding, Kyle, et al.,
2016), and depicted in the visual schematic of pshagical factors provided in the
systematic review (see Figure 3.2; Littlewood et2017). Moreover, in Chapter 5, a
different mediational pathway was examined witlia tontext of nightmares and suicidal

behaviours (Littlewood, Gooding, Panagioti, et 2016).

7.2.2. Overarching limitations.

The operationalisation of suicidal behaviours wittiis thesis, failed to assess the
broader concept of self-harm. The extent to whitdk af self-harm can be discretely
separated on the basis of intent is contestedyftrer discussion see Kapur et al., 2013).
When questioned about suicidal intent in relatmsdlf-harm, 42% of adolescents
reported that they ‘did not mind whether they livedlied’, in comparison to those who
stated they did (34%), or did not want to die (24#4awton, Cole, O'Grady, & Osborn,
1982). Indeed, when participants were asked alstairi of suicide behaviour during the
studies comprised in this thesis, some participaete uncertain because they questioned

the level of suicidal intent attached to previoats af self-harm.

It is not possible to predict how the thesis firgdiwould have differed if empirical
investigation had explicitly assessed self-harieiathan suicidal behaviours. However,

an interesting comparison can be made betweenutiéagive study presented in Chapter

178



4 (Littlewood, Gooding, Kyle, et al., 2016) andtady by Townsend and colleagues
(2016) which investigated factors which contribtatdirst, and most recent acts of self-
harm. In relation to first acts of self-harm, diffity sleeping was associated with
withdrawing from others, whilst in the most recants of self-harm, difficulties in

sleeping was associated with feelings of agitatiod restlessness, and a subsequent
inability to disclose their feelings to others (Treaend et al., 2016). These pathways show
some similarities to those described in the qualganterviews presented in Chapter 4.
Descriptions of daytime consequences of poor stegpded feelings of irritability,
frustration and anger which led to a withdrawahirothers (Littlewood, Gooding, Kyle,

et al., 2016).

The research conducted as part of this thesis igagsd the association between
symptoms of sleep disturbance and suicidal thougyndsbehaviours. However, the
empirical investigations failed to account for thée of circadian patterning of sleep, such
as chronotype preference, which was deemed beyenscbpe of this thesis. Chronotype
refers to an individual’'s preference for timingtéir sleep-wake cycle, which is
commonly operationalised as the extent to whichesmra is considered a morning or
evening person (Roenneberg, 2015). Broadly, evemiefgrence is associated with
increased risk of negative physical and mentalthealtcomes, such as diabetes and
depression (Fabbian et al., 2016). Studies whisle examined the association between
chronotype and suicidal thoughts and behaviours lpasduced mixed findings (Rumble
et al., 2018). Specifically, some studies have shawnk between evening chronotype
and suicidal thoughts (e.g., Bahk, Han, & Lee, 2@4an et al., 2014). In contrast to this,
studies which have included depression (LestersRamd sleep quality (Selvi et al.,
2010) as control variables, found no significarstogsation between chronotype and

suicidal ideation.

In addition to chronotype, further investigationtioé impact of dysregulated

circadian rhythms is warranted. In the qualitastuady, participants recognised that
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disrupted sleeping patterns negatively affectedt #iglity to manage their mental health
and suicidal thoughts (Chapter 4; Littlewood, GogdiKyle, et al., 2016). Specifically,
sleeping during the daytime was associated witkatneg self-appraisals, e.g., | am lazy,
and also reduced the likelihood that the individuauld pursue positive activities, such
as socialising, or exercising. The link betweentidag routine and dysfunctional circadian
rhythms is emphasised in the social zeitgeber yhedepression (Ehlers, Frank, &
Kupfer, 1988; Ehlers, Kupfer, Frank, & Monk, 1993pcial zeitgebers refer to aspects of
our social environment which shape a sleep-waken®usuch as work, or cohabiting
with a partner. Here, the loss of a social zeitgedlisrupts an individual's daily routine,
which consequently upsets their circadian rhythmal, iacreases vulnerability for
depression (Ehlers et al., 1988; Ehlers et al.31.9Bhus, future research should test this
pathway from the qualitative study by examining éxéent to which sleep-wake timing is

related to negative self-appraisals, and suicizion.

7.3. Interrelationships between sleep disturbanceyuicidal thoughts and behaviours

and entrapment: What does this mean for theory?

This section considers the key theoretical impidet from this body of work,
namely the role of entrapment in the associatidwéen sleep disturbance and suicidal
thoughts and behaviours. Focus will be given to bmse findings relate to two
contemporary theories of suicidal behaviour whighthe Schematic Appraisals Model of
Suicide (SAMS; Johnson et al., 2008) and the latiegr Motivational-Volitional model of
suicidal behaviour (IMV; O’Connor, 2011). Thesedties were chosen because they have
built on the seminal Cry of Pain model (William®9¥; Williams et al., 2005) to provide

clear and testable accounts for the role of enteagpnm suicidal pathways.

Entrapment is said to reflect a desire to escapisteessing state, coupled with the
perception that escape is blocked (Gilbert & Alla898). It follows that entrapment is
theorised to be central to the emergence of suithid#ing (for further discussion see

section 1.1.2.). Findings from this thesis indidht entrapment may play an important
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role in the association between sleep disturbandesaicidal thoughts and behaviours.
Furthermore, the role of entrapment appeared ferdiependent on the specific
symptoms of sleep disturbance. There was evidensegport two alternative pathways

(see Figures 7.1. and 7.2.).

In Figure 7.1, entrapment is conceptualised asgiartpsychological mechanism.
Here, perceptions of entrapment contribute to a$bep mediational pathway which
partially accounts for the relationship betweemfiency and intensity of nightmares and
suicidal thoughts and behaviours (Chapter 5; hittled, Gooding, Panagioti, et al., 2016).
Specifically, there was both a direct relationdbgween nightmares and suicidal
behaviours and an indirect relationship which oferahrough defeat, to entrapment, and

then hopelessness (see Figure 7.1).

Defeat Entrapment Hopelessness

Suicidal thoughts

Nightmares _
& behaviours

Figure 7.1.Model illustrates the role of entrapment in relatto the association between
nightmares and suicidal thoughts and behaviourag@hn 5).

Convergent evidence for this model was recentlpntepl in a cross-sectional
study with adolescents (Russell, Rasmussen, & Huint@ress). In accord with findings
presented in Chapter 5, perceptions of defeat atrdment partially accounted for the
relationship between nightmares and suicidal ideatfter controlling for comorbid
symptoms of insomnia and depression (Russell @ngbress). In addition, the authors
also examined different symptoms of sleep distuwtbanamely, insomnia. Interestingly,
perceptions of defeat and entrapment fully meditltedassociation between insomnia and

suicidal ideation, after controlling for comorbigjhtmares and depression (Russell et al.,
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in press). This difference in findings between msa@ and nightmares, reinforces the
notion that symptoms of sleep disturbance may tartt to suicidal thoughts and
behaviours via different pathways. However, inmgportant to note that this evidence is

purely cross-sectional, hence prevents causaleintes.

The second pathway posits that subjective peraeptid sleep quality can amplify
suicidal ideation (see Figure 7.2.). In this pathwseep quality is theorised to act as a
moderator in the relationship between entrapmeditsaiicidal ideation. This proposed
pathway evolved from the qualitative study, in whparticipants perceived sleep to be a
means to escape their mental health and wakingdblems (Chapter 4; Littlewood,
Gooding, Kyle, et al., 2016). Conversely, it cobllexpected that when escape via sleep
is prevented, perceptions of entrapment may trigjgeughts of suicide as an alternative
mechanism to escape. Although this was the firgiieoal study to report this finding,
this notion was first proposed in 1964 by Edwin &dman. Based on testimony from
participants at his suicide research centre hdqubiat sleep provided “a temporary

death, an escape from the world” (Shneidman, 196402).

Poor sleep quality

Entrapment _ | Suicidal ideation

Figure 7.2.Model illustrates the role of entrapment in relatto the association between
poor sleep quality and suicidal thoughts and behasi(Chapters 4 and 6).

The EMA study reported in Chapter 6 provides supfaorthe pathway shown in
Figure 7.2. Findings advanced the literature byriémpg a temporal moderational
pathway, where ratings of sleep quality had th@@nsity to alter the strength of the

relationship between entrapment and suicidal ideatiigh pre-sleep entrapment was
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associated with the highest levels of awakeningidai ideation, in instances when the
individual experienced poor sleep quality during tiitervening night. However, if an
individual with high pre-sleep entrapment subsetjyerported good sleep quality, then
this predicted reduced levels of awakening suiddizdtion (see Figure 6.1). Convergent
evidence for this pathway was reported in a cressienal study identified in the
systematic review (Chapter 3; Littlewood et al.12pD Hochard, Heym, and Townsend
(2017) showed that perceptions of entrapment iotedawith insomnia and nightmares to
predict suicidal thoughts and plans. High entrapgmeembined with greater severity of
insomnia or nightmares predicted higher levelsuafidal thoughts and plans. In
comparison, high entrapment combined with low Is\alinsomnia or nightmares, was
associated with comparably lower levels of suictdalghts and plans (Hochard, Heym,

et al., 2017).

Having considered the interaction effects whenvildials reported high levels of
entrapment, it is also important to reflect onalssociation between symptoms of sleep
disturbance and suicidal ideation, when individualsorted low levels of entrapment. In
both studies, low levels of entrapment were assediaith low levels of suicidal ideation,
irrespective of whether the participants reporigdsoms of sleep disturbance (Hochard,
Heym, et al., 2017; Chapter 5; Littlewood, GoodiRgnagioti, et al., 2016). This provides
preliminary evidence to suggest that symptomse#sdisturbance may be related to
suicidal thoughts and behaviours, only in instarveleen the individual has high

entrapment.

7.3.1. Implications for the Schematic Appraisals Mdel of Suicide (SAMS;

Johnson et al., 2008).

The SAMS is a cognitive model in which suicidal &eifour is proposed to stem
from the interplay between three components, nanr@igrmation-processing biases,
suicide schema and appraisals (Johnson et al.).2008is model, negative appraisals are

central to suicidal pathways. Specifically, whenragividual negatively appraises
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themselves, their situation, or their own abiliiesope, problem solve or obtain social
support, this can lead to perceptions of defeatesmihpment, which subsequently can
trigger suicidal thoughts and behaviours (Johnsa@h £2008). This pathway was
reflected in the narratives of participants in Gieag (Littlewood, Gooding, Kyle, et al.,
2016). Here, poor sleep was perceived to have ativegeffect on the individual's ability
to process information, cope with emotions, anegassocial support (see bold pathway

in Figure 7.3).

Appraisals of sleep, it can be argued, repressituational appraisal. Therefore,
the mediational pathway between nightmares anddslibehaviour fit with the existing
pathway described by proponents of the SAMS (sger€i7.3). In addition, the current
thesis also provides evidence to suggest a revisitlhe SAMS, whereby perceptions of
poor sleep quality acts as a moderator in the paghvetween entrapment and suicidal
ideation (as illustrated by the dotted line in Fegi.3). It is important for further research
to use longitudinal designs to provide a more tkddaaccount of the interplay between

situational appraisals, entrapment and suicidaltidae over different time periods.

Information processing

l \ Self-appraisal system

(e.g., Appraisal of daytime
Schema «—» consequences of sleep
disturbance

—

Situational appraisal
system Defeat & >
A
I
I
1
1
I
I
1
1
1

Suicidal thoughts
& behaviours

Y

Entrapment

(e.g., Appraisal of
Nightmares)

Poor sleep quality =~ f----mmmmm

Figure 7.3.The Schematic Appraisals Model of Suicide (Johretaal., 2008), adapted to
illustrate proposed poor sleep quality pathway.
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7.3.2. Implications for the Integrated MotivationalVolitional Model of

Suicidal behaviour (IMV; O’Connor, 2011).

According to the IMV model of suicidal behaviouosination of suicidal thoughts
and intent are a result of perceptions of entrapnvemich in turn stem from perceptions
of defeat and humiliation (see Figure 7.4; O’'Conm@11). The model also identifies a
series of moderating factors which can impact tiedability that an individual will
transition from defeat to entrapment, and fromagtrent to suicidal ideation. The
hypothesised pathway described in Chapter 5, plaighémares as a background factor
that may induce stress, which in turn triggers eptions of defeat (Littlewood, Gooding,

Panagioti, et al., 2016).

Background Ideation/intention formation Behavioural
factors enaction

i
I
I
I
I
I
I
I
I
I
I
I
I
I
I
. | Defeat & Suicidal Suicidal
Nightmares | o |—»| Entrapment [—» o [ )
| humiliation ideation i behaviour
I I
I I
I I
I I
I I
I I
I I
I I
I I
|
: Threat-to-self Motivational Volitional
I
! moderators moderators moderators
|
i Poor sleep Nocturnal
! . N
! quality awakening
I
I
I

Figure 7.4.The integrated motivational-volitional model of gdie behaviour (O’Connor,
2011), adapted to illustrate proposed nightmarest pleep quality pathway and nocturnal
awakening.

Participants in Chapter 4 highlighted that noctluaveakening was a particularly
vulnerable time for a suicide (Littlewood, Goodityle, et al., 2016). This was due to
reduced access to support, and consequently ag@dielihood that someone would
intervene to prevent a suicide attempt. This suggéat nocturnal awakening can act as a
‘volitional moderator’ (see Figure 7.4). Howevdre ttemporal aspect of these two

pathways remain untested.
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Findings from the qualitative (Chapter 4; Littlewh@&Gooding, Kyle, et al., 2016)
and EMA studies (Chapter 6; Littlewood et al., irgs) suggested that poor sleep quality
may moderate the association between entrapmerguacidal ideation. Thus, it would
appear that sleep quality could be described asoéivational moderator’, as depicted in

Figure 7.4.

7.4. Clinical implications

Broadly, there are three key findings from thissibevhich have clinical
implications relating to i) assessment, ii) formiga, and iii) intervention, when working
with those who experience suicidal thoughts andibielirs. First, nightmares were
associated with suicidal behaviour, after contngllfor co-morbid insomnia (Chapter 5;
Littlewood, Gooding, Panagioti, et al., 2016). Sstca uni-directional relationship was
found between poor sleep quality, short sleep curaand suicidal ideation (Chapter 6;
Littlewood et al., in press). Third, the relatioiqsbetween entrapment and suicidal
ideation was moderated by sleep quality (Chaptensdd6). Taken together, these results
indicate that restoring healthy sleep may be aatetiwith a reduction in severity of

suicidal ideation.

7.4.1. Assessment of sleep disturbance.

Findings from the thesis add to the growing evideipase which indicates that
sleep disturbance is a risk factor for suicidalfits and behaviours (Malik et al., 2014;
Pigeon, Pinquart, et al., 2012). In addition, e&#dntification and treatment of sleep
disturbance has been highlighted as a potentiaius/éo prevent onset of depression
(Baglioni, Spiegelhalder, Nissen, & Riemann, 20ih)ich in turn is associated with
increased risk of death by suicide (Hawton et2411,3). Results from this thesis reinforce
the importance of incorporating routine screenimgsieep disturbance into the wider
health assessments of those who are at increagedf rior currently experiencing, poor

mental wellbeing and suicidal thoughts and/or b&has. Recent research highlighted
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that clinicians in community mental health teamsdoroutinely assess for sleep
disturbance and experience problems in recallieguh diagnostic criteria for insomnia
(O'Sullivan, Rahim, & Hall, 2015). The introductioi brief screening instruments into
service delivery may aid clinicians to assess lees disturbance. For example the Sleep
Condition Indicator (Espie et al., 2014) considt8-tems which assess against the DSM-
V diagnostic criteria for Insomnia Disorder (Espieal., 2014). Moreover, the British
Association for Psychopharmacology suggested fiiteal screening questions to support
clinicians in identifying sleep disorders, inclugiparasomnias such as nightmares

(Wilson et al., 2010).
7.4.2. Incorporating sleep disturbance into case fmulation.

Both the integrated model provided in Figure 3.¢him systematic review (Chapter
3; Littlewood et al., 2017), and conceptual modeFigure 4.1 in the qualitative study
(Chapter 4; Littlewood, Gooding, Kyle, et al., 2Q16ould be used to guide clinicians
when incorporating the role of sleep disturbante @ase formulations for individuals
with suicidal thoughts and behaviours. Specificalien working with people who have
sleep disturbance and suicidal thoughts, it magrbdent to map both the night-time and
daytime consequences of sleep disturbance. Iniaddit may be useful to gain insight
into the clients views regarding sleep as a paiergsponse to entrapment and suicidal
thoughts (Chapter 3 4, 5, 6). Nocturnal awakenmngttigger negative and ruminative
thinking which may lead to suicidal thoughts antddeours (Chapter 4; Littlewood,
Gooding, Kyle, et al., 2016). Therefore, it is imjamt to identify what support the client
can access, specifically during the night. Daytaoesequences of sleep disturbance
include reduced cognitive and physical resourcasiwmay hinder the ability to
effectively regulate emotions, or practise copitigtegies such as seeking social support
(Chapter 4; Littlewood, Gooding, Kyle, et al., 2Q1Buring case formulation, it may be
useful to discuss the client’s perceptions of goyasent daytime impairment which stems

from sleep disturbance. Finally, based on theaay tthe function of suicidal behaviour is
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to achieve escape from perceptions of defeat (dohetsal., 2008; Williams, 1997,
Williams et al., 2005), it is important to includaey apparent relationship between
perceptions of entrapment and sleep within the frarseulation. For clients who report
sleeping as a means to ‘escape,’ it would be skensibdentify additional methods to
cope during such times of distress. In contraslividuals who experience traumatic
nightmares, may find that this contributes to tiseinse of entrapment and hopelessness.
By incorporating the role of sleep into formulasoof suicidal thoughts and behaviours,

clinicians can then develop targeted interventiamg.

7.4.3. Intervention targeted at sleep disturbanceral psychological factors in

context of suicidal pathways.

Findings from this thesis have implications foemvientions which target sleep

disturbance, and psychological factors, in relatmsuicide prevention.
7.4.3.1. Sleep interventions.

Sleep disturbance increases vulnerability for #meetbpment of mental health
problems (Baglioni, Battagliese, et al., 2011)tHis sense, sleep disturbance could be
posited to represent a distal risk factor for sieciHowever, findings from the qualitative
(Chapter 4, Littlewood, Gooding, Kyle, et al., 206d EMA studies (Chapter 6;
Littlewood et al., in press) indicate that sleegtalibance may also act as a more proximal
factor, by amplifying severity of suicidal ideatiamongst those who are experiencing
symptoms of depression and anxiety. When workirt tiose who are currently
experiencing suicidal thoughts it is key to provédgport to prevent them acting on those
thoughts. Participants in the qualitative studycpesed sleep as an alternative to suicide,
providing a temporary escape in times of greatekst (Chapter 4; Littlewood, Gooding,
Kyle, et al., 2016). In this context, it is impantdo consider whether it is suitable to
prescribe medication to aid sleep as a means ofdang a helpful short-term coping

strategy. Promoting healthy sleep should also lbegterm goal of treatment plans.
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Cognitive behavioural therapy for insomnia (CBThés been shown to be effective in
improving both symptoms of insomnia, and comorlyichgtoms of mental health

problems (Hedges¥0.76; Wu et al., 2015). Two studies have asses$genipact of

CBT-1 on co-morbid suicidal thoughts and reporteé@uction in insomnia severity
symptoms and suicidal ideation post-interventiohr{€ensen et al., 2016; Trockel,

Karlin, Taylor, Brown, & Manber, 2015). Howeverteénpretation of this evidence should
be caveated by methodological limitations of babearch studies. First, findings reported
by Trockel et al. (2015) stemmed from an uncorgkvaluation of CBT-I in a clinical
sample, with no control group. Second, the randechcontrolled trial conducted by
Christensen and colleagues (2016) excluded pedpbermet the diagnostic criteria for

major depressive disorder, or who reported anyntesigcidal plans or attempts.

For resolution of nightmare disorder in adultsyéhis a strong evidence base for
the efficacy of Imagery Rehearsal Therapy (IRTY &or a pharmacological treatment
called Prazosin (Aurora et al., 2010). In briefridg IRT sessions, patients are asked to
recall the nightmare and then reimagine it but Was distressing content. The new
content is then rehearsed multiple times, withatine of shifting to the new dream
narrative (Krakow et al., 2001). Findings from aa#liropen trial of 20 individuals on an
inpatient psychiatric ward reported reduction ightimares and suicidal ideation following
administration of IRT (Ellis, Rufino, & Nadorff, 20°). Causal implications of this study
are limited, given that this was an uncontrolleakezseries design trial. However,
evidence from this study does indicate that it appéoth safe and feasible to deliver IRT
to people experiencing suicidal thoughts and behasi The reduction of nightmares or
insomnia and improvement in the continuity and dyalf sleep is also likely to benefit
cognitive and physical resources, which subsequentl bolster the ability to engage in

therapeutic interventions and the implementatiooogiing strategies.
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7.4.3.2. Interventions targeted at related psychological factors.

As evidenced by the empirical chapters within thisis, sleep disturbance does
not have the same effect on everyone who expesesweidal thoughts and behaviours.
Therefore, it is likely that there are differentipaays by which sleep may contribute to
suicidal thoughts and behaviours. It would be pnide provide interventions targeted at
alleviating the impact of the psychological factafsich may possibly drive the
association between sleep disturbance and suitidaghts and behaviours. Targeting a
reduction of entrapment is pertinent based ondssted role in triggering suicidal
thoughts (Johnson et al., 2008; O'Connor, 201 1fidkik, 1997; Williams et al., 2005),
and the growing evidence base which has reported@iationships between entrapment,
suicidal thoughts and behaviours, and a rangerapgyms of sleep disturbance, including
nightmares, insomnia and poor sleep quality (Hathideym, et al., 2017; Chapter 4;
Littlewood, Gooding, Kyle, et al., 2016; ChapteiLgflewood, Gooding, Panagioti, et al.,
2016; Chapter 3; Littlewood et al., 2017; Chapteriilewood et al., in press; Russell et
al., in press). Central to entrapment is the natiat escape from one’s current mental
state is not possible. Therefore, clinicians caubidk with clients to counter perceptions
of entrapment, by bolstering the individuals petimas of their ability to cope and
manage difficult situations (Tarrier et al., 20Taylor et al., 2011). For instance, through
discussions with the client, it may be useful tenitify previous times in which the
individual has experienced a high sense of entrapraed then re-establish the possible
avenues to escape the emotionally defeating &gtacorporating these possible avenues
into the client’s formulation, this also has thegudial to enhance the individuals sense of
agency in managing their mental wellbeing (Johrestddhomsley, Cole, & Oliver, 2011).
Based on the empirical evidence in this thesisyalting entrapment may be a key
treatment target to reduce the impact of sleepidiahce on suicidal thoughts and

behaviours.
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7.5. Future research

Future research into understanding the relationséigeen sleep disturbance and
suicidal thoughts and behaviours should focus eethspects, i) further clarification of
the role of entrapment, ii) investigation of medlsars specific to the association between
nightmares and suicidal thoughts and behaviouibjigrihe examination of the

contribution of psychosocial factors.

7.5.1. Clarification of the role of entrapment.

Convergent evidence from this thesis, and the witk¥ature (Hochard, Heym, et
al., 2017; Russell et al., in press), suggeststhigaassociation between symptoms of sleep
disturbance and suicidal thoughts and behaviosisnly significant when the individual
experiences entrapment (Chapters 4, 5, 6). Fudsearch should progress from
observational designs to investigate these intgiogiships via experimental or

intervention-based studies.

Prior to this, an alternative hypothesis shoulddesidered, whereby findings
could be interpreted as evidence of an underlyagptive appraisal bias, as opposed to
specifically stemming from entrapment. For instaficess noteworthy that sleep quality
was the only sleep parameter which significantlyderated the relationship between
entrapment and suicidal ideation (Chapter 6; hitded et al., in press). Poor sleep quality
is commonly self-reported across different typesleép problems (Krakow, 2006).
Assessment of sleep quality is thought to be basetlimerous factors, such as feeling
restored or refreshed on waking, number of nighetawakenings, and perceived total
sleep duration (Harvey, Stinson, Whitaker, Moskow Virk, 2008; Ramlee et al.,

2017). However, subjective sleep continuity ancatian were not shown to moderate the
association between pre-sleep entrapment and awaksumcidal ideation (Chapter 6;
Littlewood et al., in press). Consequently, it asgible that this finding was driven by the

extent to which people felt refreshed or restonedvaking, rather than a specific
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parameter of sleep. Thus, pointing to the possjili a general cognitive bias towards

negative appraisals.

The systematic review reported in Chapter 3, inetldvidence which had
investigated five types of negative cognitive apgaia(hopelessness, defeat, entrapment,
situational and self-appraisals)(Littlewood et 2017). These different types of appraisals
all featured in the narratives of participantshia gualitative study (Chapter 4; Littlewood,
Gooding, Kyle, et al., 2016). Moreover, the extenmivhich defeat and entrapment can be
considered discrete concepts has been debated widler literature (e.g., Forkmann,
Teismann, Stenzel, Glaesmer, & De Beurs, 2018;0raWood, Gooding, Johnson, &
Tarrier, 2009). Therefore, further research is eead understand if this association
between symptoms of sleep quality and suicidaltideas specific to entrapment, or more

a reflection of an underlying cognitive distortiproducing a negative appraisal bias.

7.5.2. Mechanisms specific to the association be®@venightmares and suicidal

thoughts and behaviours.

Nightmares are associated with suicidal thouglttsiraots (Sjostrom et al., 2009)
and death by suicide (Tanskanen et al., 2001). &prently, it is important to identify the
mechanisms which account for this relationship. gitess-sectional study showed a
significant indirect pathway between nightmares smdidal behaviour, via defeat,
entrapment and hopelessness, yet the direct patstillaygmained significant (Chapter 5;
Littlewood, Gooding, Panagioti, et al., 2016). Sarly, Russell and colleagues (in press)
reported that the relationship between nightmanessaicidal ideation was partially
accounted for by a three-step pathway from defeantrapment. Together this provides
convergent evidence to suggest that additional am@s(s), beyond defeat, entrapment
and hopelessness, account for the link betweerimagies and suicidal thoughts and

behaviours.
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Further hypotheses can be identified from the mpdgbosed in the systematic
review (see Figure 3.2; Littlewood et al., 2017y of the mechanisms within the
model may relate to core features of sleep dishadasuch as poor sleep quality and short
sleep duration, both of which are likely to be presn those who experience nightmares
(Krakow, 2006). However, evidence from the qualrastudy reported in Chapter 4
indicated that there may be something quantitatiddferent about trauma-related
nightmares, which relates to the differences ic@gtion of sleep (Chapter 4; Littlewood,
Gooding, Kyle, et al., 2016). Specifically, thoskondid not experience nightmares
believed that sleep could provide respite and aapssfrom distressing waking
experiences. This belief was less relevant to tidseexperienced distressing and

traumatic nightmares.

To further understanding of the pathways which m@gpecific to the association
between nightmares and suicidal behaviour, an exjay qualitative study could be
conducted. In order to build on the qualitativedgtaonducted in this thesis, it would be
useful to compare beliefs about sleep and nightsnareelation to suicidal pathways
amongst two different groups of people, those wénerexperienced trauma-related

nightmares versus those who experienced non-traelaizd nightmares.

A further avenue for research is the analysisairra-related dream content, in
relation to suicidal thoughts and behaviours (Céapt Littlewood et al., 2017). The
association between dream content and self-harmrecastly examined in a sample of
university undergraduates. In this novel, 5-dayyds&udy participants completed
assessments of lifetime and current self-harm aodged written descriptions of
nightmares or negative dream content on the moraiteg the dream occurred (Hochard,
Ashcroft, Carroll, Heym, & Townsend, 2017). Analgsevealed no relationship between
nightmare or negative dream content and subsequtnof self-harm (Hochard, Ashcroft,
et al., 2017). However, it should be noted thase¢hfindings were limited by the low

incidence of reported self-harm which occurreddieihg a nightmare or negative dream
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(n = 8). A similarly designed study conducted witlopke who experience trauma-related
nightmares, may indicate the extent to which traiemaghtmares are associated with
suicidal behaviour due to the reliving of the tratim event which also reactivates

negative emotions.
7.5.3. Contribution of psychosocial factors.

Additional research is needed to develop a fulietupe of the role of
psychological factors in the association betweeagsdisturbance and suicidal thoughts
and behaviours. The hypotheses outlined in theseic review provided a clear starting
point (see Figure 3.2; Littlewood et al., 2017)nfary focus should be given to
guantifying the contributions of psychosocial fastsuch as social isolation, perceived
burdensomeness (e.g., belief that one is a buadethers) and thwarted belongingness
(e.g., social isolation and disconnectedness)hétitme of the systematic review, studies
which had investigated interrelationships betwesgycposocial factors, sleep disturbance
and suicidal thoughts and behaviours had yieldegdesults (Chu et al., 2016; Golding
et al., 2015; Littlewood, Gooding, Kyle, et al.,18) Nadorff, Anestis, et al., 2014).
However, two recent papers published convergedirfgs from seven studies (six cross-
sectional and one longitudinal design) which shotined the relationship between
insomnia and suicidal ideation is mediated by thedbelongingness (Chu et al., 2017;
Hom et al., 2017). This supports evidence fromathalitative study whereby both
nocturnal awakening and the daytime consequencesafsleep were associated with
social isolation. This was problematic given thatial relationships and support was
perceived to protect against suicidal thoughtstaatthviours (Chapter 4; Littlewood,
Gooding, Kyle, et al., 2016). Future research sthegkk to replicate findings from the
single longitudinal study (Chu et al., 2017), byexning the temporal associations
between insomnia, suicidal thoughts and behavia@nd thwarted belongingness. It will

be important to vary the intervals between assestsud these factors to understand
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whether this pathway operates in response to sért-changes in sleep, or if it is more

relevant following periods of chronic sleep distambe.

It is noteworthy, that the evidence regarding thle of psychosocial factors in
relation to the association between nightmaressaimddal thoughts and acts, is mixed
(Golding et al., 2015; Nadorff, Anestis, et al. 120Suh, Schneider, Lee, & Joiner, 2016).
However, implications from these studies are liohit@ non-clinical samples. Therefore,
investigation of the interrelationships betweerhimgares, psychosocial factors and
suicidal thoughts and behaviours should be condwetthin clinical samples. Such future
research will clarify whether these identified gsysocial mechanisms are more relevant

to symptoms of insomnia than nightmares.
7.6. Conclusion

In sum, this thesis provides novel insights onrthationship between sleep
disturbance and suicidal thoughts and behaviouisunkey areas. First, three pathways
were identified to indicate how sleep is believedantribute to suicidal thoughts and
behaviours (Chapter 4). Second, short sleep duaratid poor sleep quality were shown to
predict severity of next-day suicidal ideation, buicidal ideation did not predict
symptoms of sleep disturbance the following nigttigpter 6). Third, preliminary
evidence suggested that the association betwebtnmages and suicidal behaviour is not
fully explained by defeat, entrapment, hopelessaadssymptoms of insomnia (Chapter
5). Fourth, convergent qualitative (Chapter 4) qudntitative (Chapter 6) evidence
showed that subjective sleep quality moderatesaiationship between entrapment and
suicidal ideation, whereby good sleep quality In@sgropensity to reduce awakening

levels of suicidal ideation.
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Appendix A. MeSH terms tailored according to ealetteonic database.

Database  Suicide MeSH terms Sleep MeSH terms
PsycINFC suicide OR suicide preventiol sleej OR sleej disorder OR
OR suicidal ideation OR sleep deprivation OR sleep
attempted suicide OR suicid* apnea OR sleep talking OR
OR parasuicide OR self insomnia OR dysomnia OR
destructive behaviour OR narcolepsy OR hypersomnia
self*harm* OR NSSI* OR self OR sleepiness OR
injurious behaviour OR self parasomnias OR sleepwalking
inflicted wounds OR self OR nightmares OR night
mutilation OR DSH* OR drug terror*
overdoses OR self poison* OR
overdose* OR hopelessness
EMBASE suicide OR suicid* OR suicidal sleep OR circadian rhythm
behaviour OR suicide attempt sleep disorder OR sleep
OR parasuicid* OR suicidal disorder OR central sleep
ideation OR self*harm* OR apnea syndrome OR sleep
self*injur* OR self-injury OR deprivation OR "International
Self Injurious Behavior OR Classification of Sleep
NSSI* automutilation OR DSH* Disorders" OR sleep
OR drug overdose OR self disordered breathing OR sleep
poisoning OR self*poison* OR guality OR sleep pattern OR
self*mutilat* OR self*destruct* sleep time OR insomnia OR
OR self*inflict* OR overdose primary insomnia OR
OR hopelessness narcolepsy OR hypersomnia
OR sleep walking OR
nightmare OR parasomnia OR
night terror*
MEDLINE suicidal OR suicidal ideation sleep OR sleep disorders OR
OR suicide, attempted OR dyssomnias OR sleep
suicid* OR parasuicid* OR self- deprivation OR circadian
injurious behaviour OR rhythm OR parasomnias OR
self*harm* OR self-injur* OR insomnia OR insomnia, fatal
self-inflict* OR poisoning OR familial OR hypersomnia* OR
drug overdose OR self-poison* night terrors OR nightmare*
OR overdose OR NSSI* OR OR narcolepsy
DSH* OR self mutilat* OR
hopelessness
Web of suicid* OR self*harm* OR sleep* OR sleep disorders*
Science  self-injur* OR self*injur* OR OR sleep deprivation OR sleep

NSSI* OR DSH OR
self*poison* OR self*destruct*
OR overdose OR hopelessness

apnea OR insomnia* OR
dysomnia* OR narcolepsy OR
hypersomnia* OR sleepiness
OR parasomnia* OR
sleepwalking OR night terror*
OR nightmare*
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Appendix B. Assessment criteria of the methodolalgipiality of the studies.

Criterion

Rating for quantitative
studies

Rating for qualitative studies

Methodology (Maximum of 6)

Research |2 = Clear RQ/aims that were | 2 = Clear RQ/aim which is appropriate for
question related to relevant theoretical | qualitative method selected and purpose
(RQ), aims | frameworks, and an approprigteade explicit, such as
and design | design. descriptive/explanatory intent, theory
1 = Clear RQ/aims with building, hypothesis testing.
appropriate design. 1 = Clear RQ/aim which is appropriate for
0 = RQ/aims are not clear gualitative method selected.
and/or design is not approprigté = RQ/aims are not clear and/or method|is
for RQ/aims. not appropriate for RQ/aims.
Sampling | 1 = Appropriate for design. 1 = Appropriate for design.
method 0 = Not appropriate. 0 = Not appropriate.
Sample size 1 = Justified and satisfactory.| 1 = Justified.
0 = Not justified. 0 = Not justified.
Data 2 = Data collected using 2 = Justified and clearly outlined (e.qg., for|
Collection | validated measurement tools | interviews- how were they conducted? Who
throughout. conducted them? Were they structured/semi-
1 = Some use of validated structured/un-structured? Was a topic guide
tools, or non-validated used? Were they audio-recorded?)
measurement tools, but tools | Triangulation of data sources if appropriate.
are available or described. 1 = Partly justified and outlined.
0 = No description of the 0 = Not clear.
measurement tool.
Analysis (Maximum of 3)
Reliability |2 = The study statistically 2 = Strategies to improve rigour of analysgs
of analyses | controls forthe most important as appropriate to outlined approach (i.e.,
and additional relevant deviant case analysis, inter-rater reliability,
confounding variables. triangulation, member-checking) and
1 = The study statistically analysis process is clearly documented.
controls for the most importantl = Analysis process is clearly documented
confounding variable and could be replicated.
(depression or other sleep 0 = Insufficient detail regarding the analysis
problem). process.
0 = No control for confounding
variables.
Analysis is | 1 = Statistical test used to 1 = Analysis is supported by sufficient data
appropriate | analyse the data is suitable anéxcerpts from a wide range of participants.
for RQ and | clearly described. Data reported = Analysis is not well supported by data
aims in appropriate detail for the | excerpts and/or there is an overreliance gn

given statistical test, e.g.,
confidence intervals,
probability level (p value).

0 = The statistical test is not
appropriate, not clearly

specific participants.

described or incomplete.
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Appendix C. Topic Guide for Chapter 4, Qualitatimeerview Study.

The order and exact content of the questions will be determined by the participant
and ongoing analysis. The following topics and prompts serve as an interview
guide.

Sleep
« Can you tell me a bit about the way you sleep?
Prompts:
0 What time do you usually go to bed/get up?
0 Would you describe yourself as a morning or night person or
neither?
Do you ever have problems falling asleep/staying asleep?
Do you ever feel sleepy in the daytime?
If yes: - How does feeling sleepy affect you during the day?
Do you sleep in the day?
What symptoms? (trouble falling asleep, maintaining sleep, poor
duration)
« Have there been any particular times in your life when you have noticed
changes in your sleep?

O O O0OO0Oo

Prompts:
» Have there been any particular times when your sleep has been
better/worse?

* What do you think causes you to have poor sleep?
* What do you think causes you to have good sleep?
* What about when you have felt depressed, how would you describe
your sleep then?
» If the participant reports sleeping problems, clarify when did they start?
*  When you think back to a time when you slept poorly, can you describe
that time?
o Did it affect your everyday life?
o How?
« What about a time when you sleep well, can you describe that that time?
o Did it affect your everyday life?
o How?
« Interms of your personal experience of sleep problems, have things
changed?
0 How has it changed?
o0 Why do you think that is?
o0 Have you found any ways of managing your sleep problems so that
it has a lesser impact on your life? Can you tell me about them?

Experience of suicidal thoughts, feelings or behaviours

» Thinking about the time you were experiencing suicidal thoughts/attempts,
can you tell me a bit about what was going on at that time?

* When you think back to these specific times when you have experienced
suicidal thoughts, can you remember how your sleep was? Can you
describe that to me?

» Do you think your sleep problems have any effects on these thoughts and
feelings?

o Ifyes, how?
0 Have any aspects of your sleep problems worsened or intensified
suicidal thoughts, feelings or behaviours? If yes, how?
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* Oron the other hand, when you have had these thoughts and feelings,
has that had any effect on your sleep problems? (How?)
Depression
* What about your experience of depression, when you are feeling
depressed, how would you describe your sleep?
» And thinking about a time when you experienced good sleep, how would
you describe your suicidal thoughts and behaviours at that time?
0 More or less suicidal?
0 Why do you think that is?
* Now thinking about your other symptoms of depression aside from sleep
problems, can you think of any ways those symptoms effect these sorts of
suicidal thoughts?
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Appendix D. EMA Item list.

Variable Item 1 Item 2 Item 3
Tired Right now, | feel tired
Suicidal Right now, | feel suicidal Since the last beep, | have
thoughts thought about suicide
Passive death | Right now, | feel life isn’t
ideation worth living
Negative Right now, | feel anxious Right now, | feel sad Right now, |
affect feel tense
Positive affect | Right now, | feel happy Right now, | feel energetic | Right now, |
feel relaxed
Defeat Right now, | feel
emotionally defeated
Entrapment Right now, | feel trapped Right now, | want to
escape my emotional pain
Future Right now, | feel Right now, | feel hopeful
appraisals optimistic about the future

Hopelessness

Right now, | feel hopeless

Self-worth Right now, | feel good Right now, | feel worthless
about myself

Emotional Right now, I'm in control Since the last beep, my

coping of my emotions emotions were all over

the place

Socially Right now, | feel | have Right now, | feel others

supported someone to turn too understand me

Thwarted Right now, | feel needed Right now, | feel | belong

belongingness

Loneliness Right now, | feel lonely
Isolation Right now, | feel isolated
Irritability Right now, | feel irritated

Argumentative

Right now, | feel
argumentative

Problem Right now, | can deal with | Right now, my problems
solving my problems feel like a burden
Mental Right now, | feel mentally
strength strong
Thought Right now, | feel | can
control control my thoughts
Rumination- Since the last beep, | have | Since the last beep, | have
(brooding) been dwelling on things been mulling things over
Worry Right now, | feel worried
Resilience Right now, | feel resilient
Activity Since the last beep, | have

been active
Physical pain Right now, am in

physical pain
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Appendix E. Pittsburgh Sleep Quality Index

Participant ID Number Date:

INSTRUCTIONS: The following questions relate to your usual sleep habits during the
past month only. Your answers should indicate the most accurate reply for the majority of
days and nights in the past month. Please answer all questions.

1. During the past month, what time have you usually gone to bed at night?

BED TIME

2. During the past month, how long (in minutes) has it usually taken you to fall asleep
each night?
NUMBER OF MINUTES

3. During the past month, what time have you usually gotten up in the morning?

GETTING UP TIME

4. During the past month,
a) how many hours of actual sleep did you get at night? (This may be different than the
number of hours you spent in bed.)

HOURS OF ACTUAL SLEEP PER NIGHT
b) how many hours were you in bed?

HOURS SPENT IN BED PER NIGHT

For each of the remaining questions, circle the one best response. Please answer

all questions.
5. During the past month, how often have you had trouble sleeping because you . . .
a) Cannot get to sleep | Not during the Less than Once or Three or
within 30 minutes past month once a twice a week | more times a
week week
b) Wake up in the Not during the Less than Once or Three or
middle of the night or | past month once a twice a week | more times a
early morning week week
c) Have to get up to Not during the Less than Once or Three or
use the bathroom past month once a twice a week | more times a
week week
d) Cannot breathe Not during the Less than Once or Three or
comfortably past month once a twice a week | more times a
week week
e) Cough or snore Not during the Less than Once or Three or
loudly past month once a twice a week | more times a
week week
f) Feel too cold Not during the Less than Once or Three or
past month once a twice a week | more times a
week week
g) Feel too hot Not during the Less than Once or Three or
past month once a twice a week | more times a
week week
h) Had bad dreams Not during the Less than Once or Three or
past month once a twice a week | more times a
week week
i) Have pain Not during the Less than Once or Three or
past month once a twice a week | more times a
week week
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j)Other reason(s), please describe, including how often you have had trouble sleeping

because of this reason (s):

6. During the past Not during Less than Once or Three or
month, how often have the past once a twice a week | more times a
you taken medicine to month week week
help you sleep
(prescribed or "over the
counter")?
7. During the past Not during Less than Once or Three or
month, how often have the past once a twice a week | more times a
you had trouble staying | month week week
awake while driving,
eating meals, or
engaging in social
activity?
8. During the past No problem Only avery | Somewhata | A very big
month, how much of a at all slight problem problem
problem has it been for problem
you to keep up enough
enthusiasm to get things
done?
9. During the past Very good Fairly good | Fairly bad Very Bad
month, how would you
rate your sleep quality
overall?
10. Do you have a bed No be Partner/ Partner in Partner in
partner or room mate? partner or room mate | same room, | same bed
room mate in other but not same
room bed
If you have a room mate or bed partner, ask him/her how often in the past month you
have had....
a) Loud snoring Not during the Less than Once or Three or
past month once a twice a week | more times a
week week
b) Long pauses Not during the | Less than Once or Three or
between breaths while | past month once a twice a week | more times a
asleep week week
c) Legs twitching or Not during the Less than Once or Three or
jerking while you sleep | past month once a twice a week | more times a
week week
d) Episodes of Not during the Less than Once or Three or
disorientation or past month once a twice a week | more times a
confusion during sleep week week
e) Other restlessness | Not during the Less than Once or Three or
while you sleep, past month once a twice a week | more times a
please describe week week

below....
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Appendix F. The Sleep Condition Indicator

Participant ID Number: Date:

Instructions: Please answer the questions below by circling the answer to the right of the
statement. If you have difficulty with a statement, then choose the response that is mostly
right.

Thinking about a
typical night in the
last month ...

1. ... how long 0-15 16—_30 31—.45 46—_60 =2 61
does it take you to min min min min min
fall asleep?

2. ... if you then

wake up during the

night ... how long are 0-15 16 —30 Shote | a9l = (L

. . min min min i
you awake for in min min
total?

(add all the

wakenings up)

3. ... how many

nights a week do )_/ou 0-1 5 3 4 5.7

have a problem with

your sleep?

4, ... how would Very Good Average Poor | Very poor

you rate your sleep good

quality?

Thinking about the
past month, to what
extent has poor sleep

5. .. affectedyour | Notatall | Alittle | Somewhat | Much Very

mood, energy, or much

relationships?

6. ... affected Not at all A little Somewhat Much Very

your concentration, much

productivity, or ability

to stay awake

7. ... troubled you | Not at all A little Somewhat Much Very

in general much

Finally ...
8. ... how long | don't
nave you had a nevea 1oz 3-6 | 7-12 | More
problem wit P months months months than a
your sleep? Less than year
1 month
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Appendix G. Brief sleep screen

ID number Date

Instructions: Researcher will ask the lead numbered question, and then proceed with

supplementary only if the participant answers ‘yes’.

1. Do you sometimes fall asleep in the daytime completely without Yes No
warning?

If answer is yes, continue to question 1a.

If answer is no please skip to question 2
la. Is it literally impossible to resist ‘sleep attacks’ during the day? Yes No
1b. Do you have collapses or extreme muscle weakness triggered by Yes No
extreme emotion?
1c. Do you have visual hallucinations, either just as you fall asleep or Yes No
when you wake in the morning?
1d. Are you paralysed and unable to move when you wake up from Yes No
your sleep?
2. Are you a very heavy snorer? Yes No

If answer is yes, continue to question 2a.

If answer is no please skip to question 3
2a. Does your partner say that you sometimes stop breathing? Yes No
2b. Do you often wake up gasping for a breath? Yes No
2c. Are you often excessively sleepy during the day or fall asleep Yes No
without wanting to?
3. Do your legs often twitch or jerk or can't keep still in bed? Yes No

If answer is yes, continue to question 3a.

If answer is no please skip to question 4
3a. Is it very difficult to get to sleep because of repeated muscle jerks? | Yes No
3b. Do you frequently wake from sleep with sudden jerky movements Yes No
or with a compulsion to move your legs?
3c. Do you simply have to get out of bed and pace around to getrid of | Yes No
these feelings?
4. Do you tend to sleep well but just at the “wrong times”? Yes No

If answer is yes, continue to question 4a.

If answer is no please skip to question 5
4a. Can you sleep well enough, but only if you stay up very late? Yes No
4b. Are you in a very sound sleep at normal waking time and could Yes No
sleep on for hours more?
4c. Can you sleep well enough, but only if you go to bed very early? Yes No
4d. Do you wake very early, bright and alert and no longer sleepy? Yes No
5. Do you have unusual behaviours associated with your sleep that Yes No
trouble you or that are dangerous?

If answer is yes, continue to question 5a.

If answer is no then you have now finished the questionnaire

5a. Do you sleepwalk frequently and run the risk of injuring yourself or | Yes No
others?
5b. Do you have frequent night terrors when you are extremely Yes No
distressed but not properly awake?
5c. Do you act out your dreams and risk injuring yourself or others? Yes No
5d. Do you have terrible recurring nightmares? Yes No
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Appendix H. Sleep Diary

Sleep Diary Instructions (CSD-E)

General Instructions

What is a Sleep Diary? A sleep diary is designed to gather information about your daily sleep
pattern.

How often and when do I fill out the sleep diary? It is necessary for you to complete your sleep
diary every day. If possible, the sleep diary should be completed within one hour of getting out
of bed in the morning. The Nighttime Sleep Diary questions can be completed before you go to
bed at night.

What should | do if | miss a day? If you forget to fill in the diary or are unable to finish it, leave
the diary blank for that day.

What if something unusual affects my sleep or how | feel in the daytime? If your sleep or
daytime functioning is affected by some unusual event (such as an illness, or an emergency) you
may make brief notes on your diary.

What do the words “bed” and “day” mean on the diary? This diary can be used for people who
are awake or asleep at unusual times. In the sleep diary, the word “day” is the time when you
choose or are required to be awake. The term “bed” means the place where you usually sleep.

Will answering these questions about my sleep keep me awake? This is not usually a problem.
You should not worry about giving exact times, and you should not watch the clock. Just give
your best estimate.

Morning Sleep Diary Item Instructions

Use the guide below to clarify what is being asked for each item of the Sleep Diary. Date: Write
the date of the morning you are filling out the diary.

1. What time did you get into bed? Write the time that you got into bed. This may not be the
time you began “trying” to fall asleep.

2. What time did you try to go to sleep? Record the time that you began “trying” to fall asleep.

3. How long did it take you to fall asleep? Beginning at the time you wrote in question 2, how
long did it take you to fall asleep.

4. How many times did you wake up, not counting your final awakening? How many times did
you wake up between the time you first fell asleep and your final awakening?

5a. In total, how long did these awakenings last? What was the total time you were awake
between the time you first fell asleep and your final awakening. For example, if you woke 3 times
for 20 minutes, 35 minutes, and 15 minutes, add them all up (20+35+15= 70 min or 1 hr and 10
min).

5b. Where any of these awakenings because of a nightmare? If you woke up because of a bad, or
distressing dream then please tick yes.

6a. What time was your final awakening? Record the last time you woke up in the morning.

6b. After your final awakening, how long did you spend in bed trying to sleep? After the last time
you woke-up (Item #6a), how many minutes did you spend in bed trying to sleep? For example, if
you woke up at 8 am but continued to try and sleep until 9 am, record 1 hour.

6¢. Did you wake up earlier than you planned? If you woke up or were awakened earlier than you
planned, check yes. If you woke up at your planned time, check no.

6d. If yes, how much earlier? If you answered “yes” to question 6¢, write the number of minutes
you woke up earlier than you had planned on waking up. For example, if you woke up 15
minutes before the alarm went off, record 15 minutes here.
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7. What time did you get out of bed for the day? What time did you get out of bed with no
further attempt at sleeping? This may be different from your final awakening time (e.g. you may
have woken up at 6:35 a.m. but did not get out of bed to start your day until 7:20 a.m.)

8. In total, how long did you sleep? This should just be your best estimate, based on when you
went to bed and woke up, how long it took you to fall asleep, and how long you were awake.
You do not need to calculate this by adding and subtracting; just give your best estimate.

9. How would you rate the quality of your sleep? “Sleep Quality” is your sense of whether your
sleep was good or poor.

10. How restful or refreshed did you feel when you woke up for the day? This refers to how you
felt after you were done sleeping for the night, during the first few minutes that you were awake.

11. Did your thoughts make it difficult to fall asleep or return to sleep? If yes what were you
thinking about? If your thoughts made it difficult to fall asleep initially, and/ or if you woke up in
the night and then found it difficult to return to sleep because of your thoughts, then you should
tick yes and add a comment to explain the types of things you were thinking about

Nighttime Sleep Diary Item Instructions

Please complete the following items before you go to bed. Date: Write the date of the morning
you are filling out the diary.

12a. How many times did you nap or doze? A nap is a time you decided to sleep during the day,
whether in bed or not in bed. “Dozing” is a time you may have nodded off for a few minutes,
without meaning to, such as while watching TV. Count all the times you napped or dozed at any
time from when you first got out of bed in the morning until you got into bed again at night.

12b. In total, how long did you nap or doze? Estimate the total amount of time you spent napping
or dozing, in hours and minutes. For instance, if you napped twice, once for 30 minutes and once
for 60 minutes, and dozed for 10 minutes, you would answer “1 hour 40 minutes.” If you did not
nap or doze, write “N/A” (not applicable).

13a. How many drinks containing alcohol did you have? Enter the number of alcoholic drinks you
had where 1 drink is defined as half pint of regular beer, larger or cider, 1 small glass of wine, or 1
single measure of spirits

13b. What time was your last drink? If you had an alcoholic drink yesterday, enter the time of day
in hours and minutes of your last drink. If you did not have a drink, write “N/A” (not applicable).

14a. How many caffeinated drinks (coffee, tea, soda, energy drinks) did you have? Enter the
number of caffeinated drinks (coffee, tea, soda, energy drinks) you had where for coffee and tea,
one drink = 1 cup; while for caffeinated soda one drink = 1 regular 330ml can.

14b. What time was your last caffeinated drink? If you had a caffeinated drink, enter the time of
day in hours and minutes of your last drink. If you did not have a caffeinated drink, write “N/A”
(not applicable).

15. Did you take any over-the-counter or prescription medication(s) to help you sleep? If so, list
medication(s), dose, and time taken: List the medication name, how much and when you took
EACH different medication you took tonight to help you sleep. Include medication available over
the counter, prescription medications, and herbals (example: "Sleepwell 50 mg 11 pm"). If every
night is the same, write “same” after the first day

16. Comments: If you have anything that you would like to say that is relevant to your sleep feel
free to write it here.
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Morning section - (Please Complete Upon Awakening) ID:
Today's Date 4/2/16
1. What time did you get
into bed? eus 10:00 pm
2. What time did you try to X
go to sleep? 10:30 pm
3. How long did it take you I S,
to fall asleep?
4. How many times did you
wake up, not counting your 2
final awakening?
5a. In total, how long did P S
these awakenings last?
5b. Where any of these
awakenings because of a o Yes MNo | o Yes oNo oYes oNo o Yes o No oYes oNo o Yes o No oYes o No oYes o No
nightmare?
6_‘a. What tlm_e was your 8:00 am
final awakening?
6b. After your final [o}
awakening, how long did
you spend in bed trying to
sleep?
6c. Did you wake up earlier
than you planned? o Yes MNo oYes oNo oYes oNo oYes oNo oYes oNo oYes oNo oYes o No oYes oNo
6d. If yes, how much
earlier?
7. What time did you get )
out of bed for the day? 8:10 am
8. In total, how long did you ohrs 20 mins
sleep?
9. How would you rate the | o Very poor o Very poor o Very poor o Very poor o Very poor o Very poor o Very poor o Very poor
quality of your sleep? o Poor o Poor o Poor o Poor o Poor o Poor o Poor o Poor
o Fair o Fair o Fair o Fair o Fair o Fair o Fair o Fair
& Good o Good o Good o Good o Good o Good o Good o Good
o Very good | o Very good o Very good o Very good o Very good o Very good o Very good o Very good
10. How rested or o Not at all o Not at all o Not at all o Not at all o Not at all o Not at all o Not at all o Not at all
refreshed did you feel rested rested rested rested rested rested rested rested
when you woke-up for the o Slightly o Slightly o Slightly o Slightly o Slightly o Slightly o Slightly o Slightly
day? rested rested rested rested rested rested rested rested
o Somewhat | o Somewhat o Somewhat o Somewhat o Somewhat o Somewhat o Somewhat o Somewhat
rested rested rested rested rested rested rested rested
o Well-rested | o Well-rested o Well-rested o Well-rested o Well-rested o Well-rested o Well-rested o Well-rested
& Very well- | o Very well- o Very well- o Very well- o Very well- o Very well- o Very well- o Very well-
rested rested rested rested rested rested rested rested
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11. Did your thoughts o¥Yes oNo | oYes oNo oYes oNo o¥Yes oNo o¥Yes o No oYes oNo oYes o No oYes o No
make it difficult to fall
asleep or return to sleep?
If yes what were you A job
thinking about? interview |
have
tomorrow
Nighttime section (Please Complete Before Bed) ID/NAME:

Today's Date 4/2/16

12a. How many times

did you nap or doze? 2 times

12b. In total, how long 1 hour

did you nap or doze? 10 min.

13a. How many drinks .

containing alcohol did Al

you have?

13b. What time was )

your last drink? 9:20p.m.

14a. How many

caffeinated drinks

(coffee, tea, soda, 2 drinks

energy drinks) did you

have?

14b. What time was )

your last drink? 3:00 p.m.

;\sférl-:t)rl'ndey;ouufé? ;ny = Yes 0O No oYes oNo oYes oNo oYes oNo oYes oNo oYes oNo oYes oNo oYes oNo

prescription Medication(s): Medication(s): | Medication(s): Medication(s): Medication(s): | Medication(s): | Medication(s): | Medication(s):

medication(s) to help

you sleep? Relaxp-Herb

Dose: Dose: Dose: Dose: Dose: Dose: Dose: Dose:

If so, list

medication(s), dose, 50mg ] ] ) ) ]

and time taken Time(s) taken: | Time(s) Time(s) taken: | Time(s) taken: Time(s) taken: | Time(s) taken: | Time(s) taken: | Time(s) taken:

11pm taken:
16. Comments | have a cold
(if applicable)




Appendix J. Patient Health Questionnaire (PHQ-9)

Participant:

Date:

Administered by researcher via the telephone to confirm eligibility into the study.

Over the last 2 weeks, how often have you been bothered by any of the following

problems?

1. Little interest or pleasure in Not at all | Several | More than Nearly

doing things days half the days | every day

2. Feeling down, depressed, or Not at all | Several | More than Nearly

hopeless days half the days | every day

3. Trouble falling or staying Not at all | Several | More than Nearly

asleep, or sleeping too much days half the days | every day

4. Feeling tired or having little Not atall | Several | More than Nearly

energy days half the days | every day

5. Poor appetite or overeating Not at all | Several | More than Nearly

days half the days | every day

Not at all Several | More than Nearly

6. Feeling bad about yourself — days half the days | every day

or that you are a failure or have

let yourself or your family down

7. Trouble concentrating on Not at all | Several | More than Nearly

things, such as reading the days half the days | every day

newspaper or watching television

8. Moving or speaking so slowly Not at all | Several | More than Nearly

that other people could have days half the days | every day

noticed? Or the opposite — being

so fidgety or restless that you

have been moving around a lot

more than usual

9. Thoughts that you would be Not atall | Several | More than Nearly

better off dead or of hurting days half the days | every day

yourself in some way

Scoring
Not at all | Several days | More than half the days | Nearly every day
=0 =1 =2 =3

To be eligible potential participant responses must total a score of 10 or more, which

indicates they are likely to meet the criteria for major depressive disorder as identified via

the longer assessment (SCID).
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Appendix M. Safety Protocol

PART 1: Overview

This protocol directs the practice of Donna Littlewood during the data collection
phase of her PhD studies. There is some potential for the participants to feel
distressed during the study as the nature of the research may involve the
consideration of events, thoughts and feelings which participants may find
distressing, for example, feelings of hopelessness, depression and suicidal
ideation.

To minimise the risk of a participant becoming distressed during the research
process, the following protocol will be instigated:

1. The participant information sheet will clearly state that the study will
include:

a. an interview and questionnaires that require participants to recall
experiences relating to suicidal thoughts, feelings and depression.
OR

b. multiple assessment of mood and suicidal thoughts for the duration
of the study (6 times per day, for the 7 day study period). It will also
be made clear that questionnaires completed during briefing
sessions will also require participants to recall experiences relating
to suicidal thoughts, feelings and depressed symptoms.

2. Potential participants will be given at least 24 hours between being sent the
participant information sheet and consenting to the study. The consent
form contains a question which checks that this is the case.

3. The researcher will ensure that the study has been comprehensively
explained to all participants before they consent so that they are fully
informed and aware of what their participation entails.

4. Participants will be reassured that they do not need to answer any

guestions they do not want to and it will be emphasised that they can
withdraw from the study at any time.

5. The study will not commence until the researcher is satisfied that the
participant is aware of the procedure, and has had the opportunity to ask
any questions that they may have.

6. The researcher will emphasise to the participants that their data will remain
confidential, with the exception that the researcher is obliged to disclose
any information that poses a risk to the health and safety of the participant
or others. The specific issue is whether the participant's well-being is a
cause for concern regarding their level of suicidal thoughts and feelings.

7. Participants will need to provide their designated health care contact's
name, occupation, email address, and telephone number so that they can
be contacted if necessary (see points 8, 9 and 10). A copy of the
participant consent form and information sheet will be routinely sent to the
designated healthcare contact following participation within the study. This
will be sent by recorded delivery

8. Participants will be referred to health care professionals under the following
circumstances:

a. Beck Scale for Suicidal Ideation - Q9 Can you keep yourself from
committing suicide? If the participant answers that they are unsure
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about this then this will trigger the immediate referral process as
described in full within the risk protocol.

b. Should the researcher feel that the participant displays any signs of
distress during the research process (including check-in phone calls)

9. During the EMA study. the researcher will make call the participant on day
1 and 4 to check how the participant is getting on with the equipment, if
they feel at risk of harming themselves, if they feel worse as a
consequence of participating within the study. If they indicate that they do,
the participant will be reminded that they may choose to withdraw from the
study at any time. Any concerns regarding the participant’s ability to keep
themselves safe will be referred as per the protocol. In addition, it will be
explained to the participant that they can request additional check in calls
from the researcher on the other days of the study, if they feel this would
help them with the study. The content and purpose of these calls will be
explained with participants at the outset prior to consent.

10.In the event of any of the above conditions (detailed in points 8a, 8b and 9),
the researcher will discuss their concerns with the participant and inform
them that as a duty of care they will pass on this information to their
nominated health care contact. The researcher will contact via telephone or
email the health contact immediately following the discussion with the
participant

11. At the end of the repeated EMA assessments, the following message will
be displayed on the PRO-Diary watch (CamNtech, Cambridge) to remind
participants to seek help should they feel unable to keep themselves safe:
"We would like to remind you that if you currently feel unable to keep
yourself safe or are in danger of harming yourself, please seek emergency
help by calling 999 or visiting your local A&E".

12. At the end of the interview study, a debriefing protocol will be implemented
that has been used successfully by our research group in studies with
clinical samples and which seeks to induce positive mood states.

13. Following the completion of the study, participants will again have the
opportunity to ask any further questions or request clarification of any
issue.

14. As part of the debriefing protocol all participants will also be provided with a
contact list of organisations and helplines related to mental health at the
end of the study (e.g. Samaritans, Helpline, Self Help, the Sanctuary etc).
This will include a web-based self-help guide for sleep problems.

15. Furthermore, the chief investigator (DL) will call each participant on the day
following completion of the questionnaires and interview to check on the
participant’s wellbeing. If distress or risk is indicated on this follow-up
contact, then the information will be followed as per the specific details
outlined in Part 2 below.

16.In addition, the researcher will maintain regular contact throughout the
research project with their clinical supervisor, Dr Daniel Pratt, who is a
Clinical Psychologist and Lecturer working in the field of suicide.
Specifically, if the researcher has any concerns regarding risk, they will
contact Dr Pratt to discuss and seek guidance.

PART 2: Screening risk and responding appropriately

Why? During any contact with participants, they may indicate an intention to harm
themselves or others. Alternatively they may provide information to the effect that
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a child or other vulnerable person may be in danger. Any information of this
nature must be acted upon.

At the beginning of each research study the participant will be informed that what
is discussed is private and confidential except if they indicate any current intention
to harm themselves or others, or if they provide information to the effect that a
child or other vulnerable person may be in danger. In such situations the
researcher has a duty to break confidentiality.

Responding to participant disclosure

The researcher will review the self-report questionnaire measures and notify the
health care contact in the event that participants report that they have
experienced suicidal thoughts or behaviours within the study.

In the case that the individual indicates current intention to harm themselves or
others the action taken is to remind the participant of researcher’s Duty of Care to
break confidentiality where risk is identified (as previously outlined at the
commencement of the study) and contact the identified health care contact (e.qg.,
care co-ordinator and / or psychiatrist or GP) to verbally report the situation. This
notification will be made by telephone and confirmed in writing based on the
following agreed standard format:

“During the course of participation within a research study on (date), (patient’s full
name) disclosed information indicating risk of harm to him/herself / and / or others
(specify as appropriate). This has been verbally reported to XX (Health care
contacts full name and time reported)”

In instances where the researcher is unable to speak directly to the healthcare
contact (e.g., GP’s in surgery) then contact details for the researcher will be left
with a request for the contact to return the call. In addition, if the contact can be
contacted via email than an email will also be sent. If there is no email address,
this information will be reported via post sent by recorded delivery.

The immediacy of this action will depend upon the time frame involved.

If an imminent risk is identified, i.e. the individual reports that they intend to harm
themselves within the next 48 hours, or they currently feel unable to keep
themselves safe, then immediate action should be taken and the session should
immediately change focus to the imminent risk and explain the need to notify
crisis or emergency services as appropriate. Following this, the researcher would
also update the designated healthcare contact. If any immediate risk is identified
during a check in phone call, the researcher would follow the same procedure.

However if the individual reports current thoughts but does not disclose any intent
to act on these thoughts, then action by the researcher may involve continuing
with the research in light of the information discussed, reviewing how the
participant is feeling on a daily basis throughout the course of the study and also
contacting their designated healthcare contact (i.e.GP/ care-coordinator /
psychiatrist).

If the individual indicates that a child / other vulnerable person may be in danger
the action taken would be to call the respective Child or Adult Safeguarding Team
(see contact details below).
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In either eventuality the participant will be informed that confidentiality needs to be
broken and, if at all possible, will be encouraged to work in collaboration with the
researcher to this end.

Unless there are circumstances that would contraindicate (e.g., risk to safety the
researcher), the participant should be informed that this action is to be taken.

Immediate action

If this scenario occurs during face to face contact the individual may be given the
option of phoning the health care contact themselves in the presence of the
researcher or staying in the room whilst a call is made. Alternatively the individual
may choose to wait in a safe place, such as, an adjoining room.

In the eventuality that the health care contacts are not contactable a call should
be made to the Crisis Team or A&E.

If the scenario occurs during a telephone contact the individual will be informed
that confidentiality will need to be breached. The same plan as above will be
implemented and the individual should be called back to feedback the planned
actions.

In the eventuality that the individual discloses that a child / vulnerable adult may
be in danger the Child / Adult Safeguarding Team should be contacted. If it is
outside of 9am — 5pm and there is considered to be imminent risk to a child /
vulnerable adult the police should be informed. Details of out of hours Child /
vulnerable Adult Safeguarding Team services.

In situations where the researcher is uncertain of whether information disclosed
by a participant constitutes a risk, contact will be made with Dr Daniel Pratt by
phone who will advise on the appropriate action. If it is not possible to make
contact with Dr Daniel Pratt, the researcher will contact another member of the
supervisory team for guidance.

DISCLOSURE OF RISK DURING RESEARCH

Researchers are to follow these guidelines in the event that, when conducting research

with a participant, they identify that a participant might be at risk, or could pose a risk

either to themselves or to others. The examples presented here are to be modified

according to the situation.

= Prior to commencing the research study , the researcher will carefully explain that,
although the research data is going to be confidential, if any risk is identified or
disclosed during discussions or in the study then the researcher will have to
communicate these concerns to other professionals:

“Before we begin the research, | just want to explain again that what we

will talk about and your responses in the diary will be confidential, but if |

feel that there might be a risk in what you are saying, for example to

yourself or to others, | will need to pass this on to the appropriate contact,

such as your healthcare contact. But if | do this, | will tell you™.

= Check-in phone-calls during the EMA research study . The researcher will call the

participant on day 1 and 4 to check whether the participant is feeling at risk or that the
study is having an adverse effect on their wellbeing. The content and purpose of
these calls will be explained with participants at the outset prior to consent.
Specifically they will be asked
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“How are getting on with equipment? How are you doing generally? Is
taking part in this study making you feel worse? Do you want to continue
with the study or withdraw? Do you feel able to keep yourself safe from
harming yourself? If they indicate any issues remind withdraw?”

» If during research the participant has disclosed a clear risk of suicidality (for
instance, a description of plans for self-harming, or explaining that they are in
possession of medication to take an overdose), the researcher will explain the need to
communicate this to healthcare professionals:

“You've spoken about wanting to take an overdose with some medication

you have, and it sounds like you are quite upset about some of the things

we've been talking about. What I’'m going to do, like we’d talked about at

the beginning, is to speak with your care coordinator and tell them how

you are feeling so that they know what'’s going on for you and so that they

can help you”

= If any risk of suicidality has been disclosed by a participant during the research and

this risk needs to be reported to health care profession als, the researcher will do
so verbally and also confirm this in writing

= The researcher will keep anonymised notes summarising contacts relevant to risk,
including dates and actions taken. These notes will be stored in a locked cabinet in a
locked office at the University of Manchester, in accordance with the university’s data
management procedures.

PART 3: Minimising risk to researcher

Why? Where possible, participants will be briefed and debriefed at a community
location or the University. However, if these options are not suitable, then the
briefing interview, and debriefing sessions may be conducted at the participant's
home. Working within the community presents additional risk to the researcher.
These have been assessed and are addressed within the lone worker risk
assessment. Furthermore, the researcher is experienced in lone working within
the community and will adhere to the University of Manchester’'s lone worker
policy and specific measures to minimise risk as specified within the risk
assessment.
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