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The coronavirus 2019 pandemic had significant impactess NHS Scotlanthe NHS board
and service in which our research was situated adaptedtitscture, policies,and ways of
working in response to the pandemic and associated regulati©aogid19 and its impacted

to reconsideration of tis Y I 2 2 NJ NB & S desinandlphd@iclbiad.i Q &

Our study initially aimed to recruit a larger sample of service user participantsangare

pre- and postintervention measures;however, this was not feasible within adapted
timelines We have collected usable data towards the intended work, but the nature and
amount of the data differs from what was planned in initial proposals. Tork has therefore
been submitted under Acceptable Portfolio Variatiogdontaining a reduced amount of data

from what was intended.

In Chapter 2, weherefore present preliminary data foa projectthat is ongoingspecifically
reportinginitial summanyj dz yGA Gl G A @S REFGE FYR F ljdzk £t AGEGA
expectations for @jital CBT interventioior insomnia A preliminary logic model is described

developed fromthe available data. imitations of the analysis and resulting interpretais

are clearly explored.
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Prepared in accordance widubmission guideling®er Sleep Medicine
(Appendix 1.1.)



mdmaba G N> O

Dysfunctionin the amount, timing, quality, or characteristics of slegp common in people
experiencing nonaffective psychosis. Sleep dysfunction occurs during prodromal phases of
psychosis, in people experiencing a first episode, and in established psydhssiania,

which describesa difficulty initiating or maintainingsleep, is particularly commonthe
prevalence of insomnia in nonaffective psychosis is not established. We present a systematic
review and metaanalysis of i) the prevalence of insomnia disorder and symptoms in
nonaffective psychosis and ii) its relatitis to psychosis symptomatology. We searched
electronic databases to identify articles published prior to March 31st 2021. Eighteen studies
were included. Fifteen reported an estimated prevalence of insomnia and ten described the
relationship between insoma and psychosis symptoms. Randeffects metaanalyses
indicated a pooled prevalence of insomnia symptoms of 36.5% (95%QJ4@.4%; n=10) for

those studies primarily aiming to establish prevalence and 34.8% (95%GCH26%; n=15)

for all studies repding a prevalence statistic. For studies using the Insomnia Severity Index,
pooled prevalence was 45.6% (95%Ct5826%, n=7)More severansomniawasrelated to
increased positive symptoms of psychosis and mood difficulties. Included papers were highly
variable in methods and resulting prevalence estimates. Further research investigating the
prevalence of insomnia, symptom correlates, and the relationship to treatment protocols
across the spectrum of nonaffective psychosis would be beneficial to inflanioat practice.

Futureresearch should use robust standardised methods of establishing insomnia.

10
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Psychosis describes a group of symptoms which include disorganised thoughts and speech,
voicehearing, visual hallucinations, unusistfongly held beliefs (together referred to as
WIRAAGAGS a8YLi2YaQoT f23AFT | @2f A0A2y 3 | &s
0023aSGKSNI NEBFSNNBR (G2 Fa WyS3araAaAgdS aedyvyLlizya(
describes a group of diagses including schizophrenia spectrum disorders, schizophreniform
disorder, schizoaffective disorder, delusional disorder, and psychosis not otherwise specified
(American Psychiatric Association, 2013). They are differentiated from affective psychoses

(eg. bipolar 1 or postpartum psychosis) by the extent to which mood disorder is the core
feature. Some theoretical approaches consider all psychosis diagnoses or symptoms as part

of an underlying continuum (Craddock and Owen, 2010). Previous work exploring
nonaffective psychosis included people at uligh risk of developing psychosis or
experiencing emerging initial symptoms (referred to as prodromal psychosis; Olsen and
Rosenbaum, 2006), people experiencing a first episode or early psychosis (Birchvabod et

1998), or people with an established nonaffective psychosis spectrum diagnosis.

Insomnia describes a set of symptoms including difficulties with initiating sleep, maintaining
sleep and early morning wakening, which have a negative impact on subjstgep quality,
functioning, and/or emotios. Diagnosis of insomnia disorder requires these features to be
relatively severe, occurring at least three times per week over three months, and not better
explained by inadequate sleep opportunity nor anotiséxep disorder (American Psychiatric
Association, 2013). Sleep dysfunction has become a focus of research in psychosis, as a
potential causal mechanism and treatment target (Waite et al., 2020). Several reviews and
experimental studies have examined slegiporder in nonaffective psychosis (Chouinard et
al.,, 2004, Reeve et al., 2015, Waite et al., 2020), including in prodromal subpopulations
(Goines et al., 2019, Poe et al., 2017) and in first episode psychosis (Davies et al9&€17).
disorderiscommon, related to more severe psychosis symptomatology and poorer quality of
life, and often remains untreated (Kaskie et al., 2017). Of the sleep disorders, insomnia is
seemingly particularly prevalent (Reeve et al., 2015, Waite et al., 2020). Inshamlzeen

proposed to act as a mediator in many psychiatric conditions, including psychosis (Dolsen et

11



al., 2014). Systematic review of the prevalence of insomnia in prodromal psychosis, first

episode, or established nonaffective psychosis has not beenrtaiain.

Establishing the prevalence of insomnia and its relationship to symptoms associated with
psychosis may raise awareness of this unmet need, enabling health services to prioritise
comprehensive assessment and treatment of insomnia in relevant senace provithg a
stronger basis to estimate requirements of future studies to determine insomnia prevalence
in nonaffective psychosis. Therefore, this systematic review and fap&dysis primaly aims

to establish the prevalence of insomnia or insomsyanptoms in people with nonaffective
psychosis. The secondary aims are to explore its relationship to symptomology. We intend to
review published works assessing people experiencing prodromal psychosis, first episode

psychosis, or established as havingnaffective psychosis.

12
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A systematic review was conducted according to guidance provided in the PRISMA statement
(Page et al., 2021). The protocol for this review was established but not published prior to

beginning data extractio(Appendix 1.2.).

1.3.1.Search Strategy
SearcheqAppendix 1.3.) ere carried out across four electronic databases (Medline R,

Embase, APA Psychinfo and CINAHL) for English language publications, where the title or
abstract contained the following termginsomn* OR sleep OR sleep initiat* OR sleep
maintain* OR sleeplessness) AND ((schizo* OR psychos?s OR psychotic OR Delus* OR
Hallucinat*) OR (first?episode OR early psychosis) OR (Prodrom* OR ultra?high?risk OR
at?risk?mental?state OR clinical?high?)iskublished from database beginning until 31

March 2021.

Duplicate records were removed from search results using Endnote X9.3.3. (2019; Clarivate
Analytics, London, UK) dhiplification and hand screening. Titles and abstracts were
screened, and irreleant records were removed. This process was repeated twice to reduce
the risk of records being removed erroneously. Records passing title and abstract screening
were reviewed as fullext, to ascertain whether they fulfilled inclusion and exclusion criteria
The reference lists of relevant papers were hawdnned for further citations, which were
screened as fullext. Where studies were excluded at ftaixt screening, the reason for

exclusion was noted.

1.3.2.Eligibility
1.3.2.1.InclusionCriteria
Included papers reported quantitative studies published in English inge@ewed journals

that included i) people experiencing prodromal psychodefined by the comprehensive
assessment for at risk mental stat@aung et al., 2005) or struated interview for prodromal
symptoms (Miller et al., 1999) or another recognised diagnostic system to identify those at

risk of developing psychosw ii) people described as recently experiencing a first episode of

13



psychosis (based on standardised clhiassessment or a recognised diagnostic system to
identify a nonaffective psychosis diagnosis for retrospective studies), or iii) people with
nonaffective psychosis (based on standardised clinical assessment or diagnosis). Studies were
also required to asess i) the prevalence of insomnia disorder or ii) symptoms of insomnia, or
iii) assess the relationship between insomnia and psychosis symptomatology, in their sample.
Insomnia should be defined using sedport questionnaires, clinical assessment, semi
structured interview, or any other standard clinical diagnostic technique. Insomnia should not
be defined by items within a measure of another construct (e.g. using items within depression
measures). Where included studies assessed the relationship batwesomnia and
psychosis symptomatology, validated measures of psychosis symptomatology must be used.
Psychosis symptoms must not be defined solely by items within a measure of another

condition.

1.3.2.2.Exclusion Criteria
Book chapters, case studies, i@wvs, systematic reviews, commentary, opinion papers,

theses and conference proceedings were excluded. Studies with samples predominantly
(>50%)omposed of participants where the primary cause of psychosis symptomatology was
organic (e.g. brain injuryJrless dementia) or with affective psychosis diagnoses (e.g. bipolar
disorder, postpartum psychosis) were excluded. Studies examining psytketxperiences

in nonclinical participants were excluded.

1.3.3.Data Extraction
A studyspecific proforma as created and piloted (Appendix 1.4.). Study authors, year, title,

journal, volume (issue), country in which the study was undertaken, study design, and sample
size was extracted. Demographic data (age, gender or sex, ethnicity or race, diagnosis
(diagnosic method), and participant setting (inpatient, outpatient, first episode) were
collated where available. The primary outcome was the assessed prevalence of insomnia
(disorder or symptoms). This was defined as the percentage of sample participants with
insomnia at the time point the research was conducted. We collated data on methods of
assessing insomnia and psychosis symptomatology. If available, we collected information on

assessed relationships between insomnia and psychosis symptomatology.

14



1.3.4.Qudlity Appraisal
The quality of papers selected for review was appraised using i) the Joanna Briggs Institute

(JBI) Checklist for Prevalence Studies (Munn et al., 2015; Appendix 1.5.) if their primary aim

was to estimate prevalence (n=1@nd/or ii) JBI Cheklist for Analytical CrosSectional

Studies (Aromataris, 2020; Appendix 1.6.Jhey were cross sectional in design=16).

Authors FR and HL cated a subselection of five papers, to calibrate quality appraisal. FR

and HL then separately ratdil’e papers to establish inteater reliability, with an initial
FANBSYSyild 2F STrandty F2N LINBGI f Sy OSectibdlalLIS NBE |
studies. Following discussion, complete agreement was reached. FR rated the remaining eight
papers aloneStudies were not removed based on their quality rating, however quality was
considered in narrative synthesis and statistically weighted in quelligcts metaanalysis.

JBI Checklist outcomes were transformed into a score frdnfidd use in qualiyeffects meta
FyrfteasSad ¢KAA ola OFfOdzZ I SR a m LRAYyUG F2N
answer, divided by the number of items in the checklist (see Appendices 1.7. antVhérg

possible, Checklist for Prevalence Studies ratings weed inmeta-analysis.

1.3.5.Analysis
Our primary aim was to present a meaaalysis of the prevalence of insomnia in nonaffective

psychosis. We summarise the estimated prevalence of insomnia in nonaffective psychosis
overall, in relation to how insomniavas assessed, argy subgroups. Metaanalysis was
carried out using MetaXL version 5.3. (Barendregt et al., 2013; EpiGear International, Sunrise
Beach, Queensland, Australia; 2016) an opecess software implemented in Microsoft
Office Excel. We used éd, random and qualitgffects metaanalyses with double arcsine
transformation to estimate the pooled prevalence of insomnia disorder or symptoms across
i) those ten studies where the primary aim was to establish the prevalence of insomnia, ii) all
fifteen studies reporting an estimated prevalence of insomnia, and iii) in those studies using
the Insomnia Severity Index (Morin et al., 2011) to estimate the prevalence of insomnia. The
use of a quality effects model allows the weighting of studies to be steljuby their
methodological quality, assigning lower weight to studies of lower quality, thus reducing a
primary source of heterogeneity (variance in method between studies; Doi and Thalib, 2008).
Double arcsine transformation acts to stabilise the vart@abetween estimated prevalence

statistics (Barendregt et al., 2013). Cochran Q test amgtle used to assess heterogeneity

15



among studies. Pooled prevalence estimates are reported using 95% confidence intervals

(Cls)Theseare backiransformed to percetages for ease of interpretation.

Our secondary aim was to describe the reported relationships between insomnia symptoms

and psychosis symptomatology.

16
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Database searches yielded 17,123 resutgyrel). 6,902 duplicates were removed, leaving

10,221 records. 54 records passing title and abstract screening wettexXulleviewed. 30

were addedto full-text review through hand searching of references, resulting intéui

review of 84 papers. These were compared against eligibility criteria and reasons for exclusion

were recorded. Eighteen papers investigating insomnia in the context of natiate

psychosis were identified for inclusiohablel).

[ Identification of studies via databases

Records identified from
EMBASE (n = 8,184)
Medline (n = 3,297)

APA Psychinfo (n = 4,274)
CINAHL (n = 1,368)

Total (n = 17,123)

-

Identification ]

Records screened (n = 10,221)

Duplicates removed (n = 6,902)

v

Records sought for retrieval
(n=54)

Records excluded (n = 10,167)

v

Full-text articles assessed for
eligibility (n = 84)

Reports not retrieved (n = 0)

Screening

A

Additional records from reference
screening (n = 30)

Studies included in narrative
synthesis (n = 18)
Studies included in meta-
analysis (n = 15)

Included

[
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1.4.1.StudyCharacteristics
Included studies reported data for 7,524 participants, of which 6,160 were individuials

psychosis (n=24.802; % of sample 9.3%00%). Studies represented independent cohorts
(n=18). Studies were undertaken in: China (n=3), China and Kong (n=1), Hong Kong
(n=1), England (n=4), the USA (n=3), Singapore (n=2), Germany (online), India, Nigeria and
Spain. Most were descriptive or analytical crssstional in designT@ble 1). Included
descriptive studies describe the prevalence of insomnia in studied populations, whilst
included analyticalstudiesexaminecause and effectelationships between insomnia and

other symptomatologyand mayalso describethe sampleprevalence of insomniaStudy

designistherefore relevantn considering thegrimary aim of included studies

Tablel. Characteristics of studies included in systematic review.

Study Country Samplen Design

(% of overall)
BatallaMartin et al. (2020) | Spain 267 Analytical crossectional
Freeman et al. (2009) England (UK) 30 (9.1%) Analyticalcrosssectional
Freeman et al. (2019) England (UK) 1802 Descriptive crossectional
Grezellschak et al. (2017) | Germany (online) | 46 (13.7%) Analytical crossectional
Hou et al. (2017) China 623 Analytical crossectional
Li et al. (2016) Hong Kong 388 Analytical crossectional
Li et al. (2017) China 612 Analytical crossectional
Miller et al. (2019) USA 108 Analytical crossectional
Miller et al. (2020) China 328 Analytical crossectional
Miller et al. (2021) USA 598 Analyticalcrosssectional
Mondal et al. (2018) India 124 (24.8%) | Descriptive crossectional
Ogbolu et al. (2012) Nigeria 66 (35.9%) Descriptive crossectional
Palmese et al. (2011) USA 175 Analytical crossectional
Reeve et al. (2018) England (UK) 29 Longitudinal observational
Reeve et al. (2019) England (UK) 60 Analytical crossectional
Seow et al. (2018) Singapore 120 (30%) Descriptive crossectional
Subramaniam et al. (2018) Singapore 279 Analytical crossectional
Xiang et al. (2009) China & Hong Kon¢ 505 Analytical crossectional

Sample n reflects the number of people with nonaffective psychosis in the sample. Where studies include
participants without nonaffective psychosis, the n(%) of the sample with nonaffective psychosis is provided.

1.4.2.SampleCharacteristics
Thirteen studies sampled only people with a nonaffective psychotic disorder, whilst five

studies included other populations. Of those five studies which included other populations,

three estimated the prevalence of insomnia across psydeidtagnoses (Mondal et al., 2018,
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Ogbolu et al., 2012, Seow et al., 2018) and two includedatioical populations (Freeman et
al., 2009, Grezellschak et al., 2017).

We were able to extract age and gender or sex demographics for most included stadhikes (T

2). Mean age ranged from 23.6 to 50.4yrs. Studies recruiting primarily or exclusively from
early intervention services had a lower mean participant age (Reeve et al., 2018, Reeve et al.,
2019b, Subramaniam et al., 2018). The percentage of male jpantitsi ranged from 34.8 to
75.2%. Eight studies provided data regarding ethnicity or race for nonaffective psychosis
participants. Of these, demographics varied depending on where the study was undertaken.
Specific diagnosis was provided in fifteen studiad schizophrenia was the most common
diagnosis. Most samples were composed of adult outpatients receiving care in the
community. One study recruited exclusively from inpatient services (Miller et al., 2020). Two
other studies recruited from inpatient sapes and other settings (Freeman et al., 2019, Miller

et al., 2019).

Table2. Characteristics atudy participants.

Study Mean | Gender or | Ethnicity | Diagnosis Diagnostic Patient
Age | Sex or Race | (%) Framework Setting
(SD) | (% m/f) (%) (%)

Batalla 50.4 | 59.9/40.% | N/R Schizophrenia DSMIV / ICB10 | Outpatient

Martin et al., | (N/R) 100% clinical diagnosig 100%

2020

Freemanet |44.2 | 60/40% White Schizophrenia 80% Clinical diagnosi{ Outpatient

al., 2009 11.7) 53.3% | Schizoaffective 100%

Black Disorder 13.3%
36.7% Delusional Disorde

Asian 6.7%
3.3%
Other
6.7%
Freemanet |41.3 | 69.6/30.4%| White Schizophrenia Clinical diagnosi{ Inpatient
al., 2019 (12.9) 72.3% | 64.4% 32.4%
Black Schizoaffective Outpatient
14.7% Disorder 15.9% 59.4%
Asian Schizotypal 0.2% EIFEP 8.6%

8.3% Brief Psychotic
Mixed Disorder 1.9%
3.8% Psychosis NOS 8.2
Other First Episode 7.1%
1.2% Delusional Disorde
1.9%

Organic Psychotic
Disorder 0.1%
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Drug Induced
Psychosis 0.6%

Grezellschak | 36.2 | 34.8/65.2%| N/R Schizophrenia 63% Selfreported Unclear
etal.,, 2017 | (11.6) Schizoaffective diagnosis 100%
Disorder 19.6%
Brief Psychotic
Disorder 6.5%
Psychosis NOS
10.9%
Hou et al., 47.7 | 54.7/45.3%| N/R Schizophrenia ICD10 clinical | Outpatient
2017 (10.3) 100% interview 100%
Lietal., 2016| 41 45.1/54.9%| N/R Schizophrenia ICD 10 clinical | Outpatient
(11.4) 79.4% diagnosis 100%
Schizoaffective
Disorder 6.7%
Brief Psychotic
Disorder 3.6%
Psychosis NOS 5.9
Delusional Disorde
4.4%
Lietal., 2017| 47.7 | 55.1/44.9%| N/R Schizophrenia ICD10 diagnosti¢ Outpatient
(10.3) 70.5% interview 100%
First Episode 29.59
Miller et al., | 45.1 | 59.8/40.2%| N/R Schizophrenia ICD10 clinical Inpatient
2019 (11.8) 100% diagnosis 57.4%
Outpatient
38.9%
Miller etal.,, | 41.6 | 66.7/33.3%| White Schizophrenia DSM V SCID Inpatient
2020 (12.9) 30.6% | 48.1% 100%
Black Schizoaffective
65.7% Disorder 47.2%
Hispanic | Schizophreniform
1.9% 1%
Asian Psychosis NOS 3.7
0.9%
Other
0.9%
Miller et al., | 38.6 | 75.2/24.8%| White Schizophrenia DSM IV clinical | N/R
2021 (N/R) 26.4% | 100% diagnosis
Black
66.4%
Hispanic
1.2%
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Asian

3.7%

Other

1.3%
Mondal et al.,| N/R N/R N/R N/R Mini Outpatient
2018 International 100%

Neuropsychiatrig
Interview

Ogbolu et al.,| N/R | N/R N/R Schizophrenia SCID Outpatient
2012 100% 100%
Palmese et | N/R | 57.1/42.9%| White N/R Clinical diagnosi{ Outpatient
al., 2011 33.7% 100%

Black

56.6%

Hispanic

8.6%

Other

1.1%
Reeve et al., | 23.6 | 44.8/55.2%| White N/R Clinical diagnosi{ EI/FEP 1009
2018 (3.8) 51.7%

Black

10.3%

Asian

17.2%

Mixed

20.7%
Reeve et al., | 23.7 | 65/35% White Schizophrenia Clinical diagnosi{ Outpatient
2019 (3.2) 50% 28.3% 25%

Black Schizoaffective EI/FEP 75%

18.3% | Disorder 6.7%

Asian Schizophreniform

16.7% | 1.7%

Mixed First Episode 20%

11.7% Psychosis NOS

Other 41.7%

3.3%
Seowetal, | N/R | N/R N/R Schizophrenia Clinical diagnosi{ Outpatient
2018 100% 100%
Subramaniam 25.8 | 50.9/49.1%| Asian Schizophrenia SCID EI/FEP 1009
etal., 2018 | (6.2) 95% 90.2%

Other Mood disorder

5% with psychosis

9.8%

Xiang et al., | 43 48.1/51.9%| N/R Schizophrenia DSM IV clinical | Outpatient
2009 (8.4) 100% diagnosis 100%

N/R = not reported. EI/FEP = Eé&mbgrvention/First Episode Psychosis service.
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1.4.3.Measuring Insomnia
Ten studies reported that their primary aim was to estimate the prevalence of insomnia.

However, fifteen papers reported a prevalerstatistic forinsomnia in nonaffective psychosis

populations (Table 3).

There was significant variation in the measures used to estimate the prevalence of insomnia

disorder or symptoms of insomnia. Five studies reported that insomnia was established using

bespoke interview or question sets (Hou et 2D17, Li et al., 2016b, Li et al., 2017, Miller et

al., 2021, Xiang et al., 2009), with two studies (Li et al., 2017, Xiang et al., 2009) specifying

that these were based on DSM criteria for insomnia disorder (American Psychiatric

Association, 1980).

Table3. The prevalence of insomnia in nonaffective psychosis populations.

Feature Severity
Study Insomnia Prev. DIS DMS EMA | Mild Mod Sewere
Measure
BatallaMartin | ISI (>10) 41.2% HT ®1mnan Py o7 A
et al. (2020) 0SQ (ICho) 23.2%
0OSQ (DSNV) 7.9%
Any sympom 63.7%
Freeman et al. | ISI (>10) 84%* O JE2| H T2 | H TS
(2009) Sleep50 60.0%
Freeman et al. | ISI (>10) 50.1%
(2019)
Hou et al. Bespoke 28.9%
(2017) guestionnaire
Li et al. (2016) | Bespoke 19.0%
guestionnaire
Lietal. (2017) | Bespoke 28.9%
guestionnaire
Miller et al. ISI (>7) 17.7%
(2020)
Miller et al. Bespoke 45.0% 45% 27%
(2021) guestionnaire
Mondal et al. | Harding (2004)| 75.0% oy ®1THO DT N Do
(2018) ISI (>10) 66.7%*
Ogbolu etal. | Sleep50 10.6%
(2012)
Palmese et al. | ISI (>15) 48% 35% | oplz| MO:
(2011)
Reeve et al. DISP 50%
(2019) Sleep diaries &
actigraphy
ISI 0PI MYy P(HY P
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Sleep50
(n=29/60)
Seowet al. BIQ 25.0% | 28.3% | 18.3% | 6.7%
(2018)
Subramaniam | ISI (>15) 22.6% o0 PN HH®cC? 4
et al. (2018)
Xiang et al. Bespoke 36.0% | 21.2% | 23.6% | 11.9%
(2009) guestionnaire

Those in grey aimed to establish insomnia prevalence. Prevevalence. *Indicates prevalence
statistics created by summarising ISI severity, + indicates ISI score categories. Features comprise
delayed initiation of sleep (DIS), disrupted sleep maintenance (DMS) and early morning awakening
(EMA).

Seven studies usdtie Insomnia Severity Index (ISI; Bastien et al., 2001). The ISl is based on
DSMIV insomnia disorder (American Psychiatric Association, 1980) and aims to assess the
symptoms of insomnia disorder during the prior two weeks (delayed sleep initiation (DIS),
disrupted sleep maintenance (DMS), early morning wakening (EMA)), functional impairment,
and related distress. ISl score brackets indicate no clinically significant insomnia (<7),
subthreshold (8L4), moderate (181), or severe (228) clinical insomniaAlthough the ISI

was designed to measure change in insomnia symptoms, an ISI cut off of 10 has been
suggested to be optimal for identifying insomnia in community samples (Morin et al., 2011).
Included studies used a variety of eff scores to identify my insomnia (score >7; Miller et

al., 2020) to moderate or severe insomnia (score >15; Palmese et al., 2011, Subramaniam et

al., 2018).

Three studies reported a prevalence based or partially based on the-Sleggpoormaker et

al., 2005). The Sleeg0 was developed based on the DSM. The insomnia subscale assesses
some symptoms of insomnia (DIS, DMS), sleagth, and worriesaffectingsleep over the
previousmonth. One study used the Brief Insomnia Questionnaire (BIQ; Kessler et al., 2010).
This is baed on DSMV, ICB10 (World Health Organization, 1994), Research Diagnostic
criteria (Edinger et al., 2004), and International Classification of Sleep Dis@rdeiteria
(American Academy of Sleep Medicine, 2005); specifically assessing DIS, DM3edfMA, s
guality, daytime functional impairment and associated distress over the previous month. One
study used the Oveido Sleep Questionnaire (OSQ); Bobes et al., 1998), which measures DSM
IV and ICELO insomnia disorder; specifically assessing DIS, DMS sk guality, daytime

functional impairment and associated distress over the previous month.
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Four studies reported prevalence statistics based on more than one criterion. Bdiatilan

et al. (2020) reported prevalence statistics based upon i) repodiragny insomnia symptom,

i) the ISI (>10), iii) the OSQ using-IK0Ccriteria and iv) the OSQ using D8Mcriteria for
insomnia disorder. Freeman et al. (2009) reported prevalence statistics based on the i) ISI
(score >10) and ii) Sle€®. Mondal et al (2018) reported prevalence statistics based on i)

the ISI (>10) and ii) using screening questions based on Harding (2004; cited in Mondal et al.,
2018). Reeve et al. (2019b) specified a single prevalence of insomnia in early psychosis using
a testing praess composed of the Diagnostic Interview for Sleep Disorders (Merikangas et
al., 2014), consensus sleep diaries, and actigraphy. They additionally used th&®laep

subset of participants (29/60 participants; 48.3%).

1.4.4.MeasuringPsychosis Symptomatology
Ten studies examined the relationship between psychosis symptomatology and insomnia.

Psychosis symptomatology was assessed using a variety of measures (Table 4). Four studies
used the Positive and Negative Symptom Scale (PANS8t &lay1987). Two studies used

the Brief Psychiatric Rating Scale (BPRS; Overall and Gorham, 1988). One study used the Green
et al. Paranoid Thoughts ScaglB (RGPTSB; Freeman et al., 2021) and the Cardiff Anomalous
Perceptions Scale (CAPS; Bell e28l06). One study used the Paranoia Checklist (PC; Schlier

et al., 2016). One study used the Clinical Global Impression-Sieophrenia Version (GGl

S; Haro et al., 2003). Lastly, one study used the Specific Psychotic Experiences Questionnaire
(SPR); Ronald et al., 2014).

1.4.5.Study Quality
The quality of included studiegrimarily assessing prevalen¢a=10) was variable (see

Appendix 1.7.). Included studies of prevalence typically used an appropriate sample frame to
address their aim, provided a thorough description of the study setting and of included
participans, and had sufficient coverage data. Several studies failed to characterise the
method of assessing insomnia in adequate detail to appraise their approach or
standardisation. Studies typically did not sample from the underlying population in a

representative manner or did not repoitow sampling was undertaken. They often did not
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report the number of approached persons who chose not to participate (response rate). Only
one study presented a statistical confidence interval around their estimated prevalence of

insomnia.

The quality ofincluded crossectional studiegn=16) was good (see Appendix 1.8Vost

studies reported inclusion and exclusion criteria, described their setting and participant
characteristics well, and used appropriate definitions of diagnosis and of their outcome
measure. Several studies did not address confounds in their dataset and did not incorporate

strategesto manage confounds analysis

1.4.6.0utcomes of Interest

1.4.6.1.Prevalence of Insomnia

Fifteen papers reported one or more prevalenstatistic for insomnia (Table 3). The
measured prevalence of insomnia/insomnia symptoms ranged from 7.9% to 75% (Batalla
Martin et al., 2020, Mondal et al., 2018). The prevalence of insomnia varied with the
subpopulation measured. Those studies which assesfirst episode or early psychosis
populations report a prevalence of insomnia symptoms of 39.1 to 50% (Reeve et al., 2019b,
Subramaniam et al., 2018). Those which examined community outpatients report a

prevalence of 7.9% to 75%. Miller et al. (202@oamted a prevalence of 17.7% for an inpatient
group.

A group of studies used a bespoke set of questions, based onlYd$hteria for insomnia

disorder. These provided prevalence statistics between 19 and 45%. For those prevalence
statistics measured usjna validated questionnaire (e.g. ISI. BIQ, S&Bpthe estimated

prevalence was 10.& 83%. Estimated prevalence based on scoring on or above ISI
Wadzo 6 KNBaK2ft RQ Ayaz2yYyaial o6L{L a02NXB BHTt0 g4I a
prevalence es 1S 2y &AO02NAy3a 2y 2N 0620S L{L WYATf
estimations of 41.2 to 50%. Others based their overall estimate on scoring on or above
WY2RSNI S Of AYyAOFf AYyaz2yYyialrQ oL{L &aO0O2NB Hmp!
Seveal studies included prevalence rates for eal@i severitycategory. These studies

reported subthreshold or mild insomnia (ISI score >7) for 3.3 to 3%118derate clinical

insomnia (>15) for 10.5 to 35%nd severe clinical insomnia (>21) for 3 to 28.3%ree

studies using the Sleep0 produced prevalence statistics of 10.6 to 60%. The BIQ gave an
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estimated prevalence of 25% in an early intervention population. The OSQ based elvDSM

criteria gave a prevalence of 7.9% and on-10[@riteria, 23.2% in thsame sample.

Four studies reported prevalence based on more than one criterion. Baalitin et al.

(2020) report a prevalence of between 7.9% based on the OSQ using\D&Mkria for
insomnia disorder, to 63% for any insomnia symptom. Freeman e{2@09) report a
prevalence of 60% on the Sle&p and 84% on the ISI (score >10). Mondal et al. (2018) report

a prevalence of 66.7% on the ISI (>10) and 75% based on Harding (2004). One study (Reeve et
al., 2019b) used a mixedethods protocol to assessegp disorders in people experiencing

psychosis, estimating an insomnia disorder prevalence of 50%.

Three studies reported the prevalence of elementsnsbmniag DIS, DMS, and EMA (Miller
et al., 2021, Seow et al., 2018, Xiang et al., 2009). Theseesthdd used bespoke clinical
guestionnaires and assessment, or the BIQ to assess insomnia. The reported prevalence of
DIS was between 20.5% and 28.3%. The reported prevalence of DMS was between 18.3% and
23.6%. One study provided a pooled prevalence f& &id DMS of 45% (Miller et al., 2021).

The reported prevalence of EMA was between 6.7% and 27%

1.4.6.2.Meta-Analyses

Pooled estimates of prevalence were calculated for i) those ten studies for wipdmary
aim was to determine the prevalence of imsmia ii) all fifteen studies whicheported a
prevalence of insomnia and iii) those seven studies whsgdd the ISio establish insomnia

prevalence. Foadditionaltables and figures, see Appendix 1.9.

Across those studiesming to establish prevalencthe randomeffects pooled prevalencef
insomnia disorder or symptoms in nonaffective psychess 36.5% (95%1=27.246.4%;
Figure2). The qualityeffects pooled prevalence was 32.3% (96%20.945%). The fixed
effects pooled prevalence was 32.9% (96B431,34.9%). There was significant heterogeneity
and variability acrosstudies # = 95.1%, 95%1=92.796.7%). Publication bias was assessed
using a funnel plot (Appendix 1.9.1Measured prevalence statistics were highly variable and
more extreme prevalence estimates were extracted from studies with small or moderate

samge sizes.
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Study Prev (95% CI)

Batalla-Martin et al., 2020 —a— 0.23 ( 0.18, 0.28)
Freeman et al., 2009 - 0.60 ( 0.42, 0.77)
Hou et al., 2017 —-— 0.29 § 0.25, 0.33]
Mondal et al., 2018 — e 0.75 ( 0.67, 0.82
Ogboluetal., 2012 | —a—— 0.11 ( 0.04, 0.19)
Palmese et al., 2011 —a 0.48 ( 0.41, 0.55)
Reeve et al.,, 2019 —_— 0.50 ( 0.37, 0.63)
Seow et al., 2018 —a— 0.25 ( 0.18, 0.33)
Subramaniam et al., 2018 —a 0.23 ( 0.18, 0.28)
Xiang et al., 2009 —a— 0.36 ( 0.32, 0.40)
Overall R 0.37 ( 0.27, 0.46)

Q=183.59, p=0.00, 12=95% :

0.2 04 06 0.8
Prevalence

Figure2. Randomeffects forest plot for studies aiming to establish prevalence

Acrossall studies reporting prevalencéhe randomeffects pooled prevalence was 34.8%
(95%CI1=27.442.6%Figure3). The qualityeffects pooled prevalence was 35.5% (95P426,
45.6%). The fixedffects pooled prevalence was 36.9% (989435.638.1%). There was
significant heterogeneity and variability? & 97.1%, 95%1=96.297.8%). As this analysis
included more studies, confidence intervals were narrowemttiaose produced by only
studiesaiming to establish prevalencé&ublicationbias was assessed using a funnel plot
(Appendix 1.9.2.)Measured prevalence statistics were highly variable and more extreme

prevalence estimates were extracted from studies with small or moderate sample sizes.

Study Prev (95% CI)
Batalla-Martin et al., 2020 — 0.23 ( 0.18, 0.28)
Freeman et al., 2009 - 0.60 ( 042, 0.77)
Freeman et al., 2019 - 0.50 ( 0.48, 0.52)
Hou et al., 2017 —a— 0.29 ( 0.25, 0.33)
Lietal, 2016 — 0.19 ( 0.16, 0.23)
Lietal, 2017 —a 0.29 ( 0.25, 0.33)
Miller et al., 2020 — 0.18 ( 0.14, 0.22)
Miller et al., 2021 — 045 ( 0.41, 0.49)
Mondal et al., 2018 — 0.75 ( 0.67, 0.82)
Ogbolu et al., 2012 | —a—— 0.11 ( 0.04, 0.19)
Palmese et al., 2011 —_— 0.48 ( 0.41, 0.55)
Reeve et al.,, 2019 _—— 0.50 ( 0.37, 0.63)
Seow et al., 2018 —_— 0.25 ( 0.18, 0.33)
Subramaniam et al., 2018 —e 0.23 ( 0.18, 0.28)
Xiang et al., 2009 — 0.36 ( 0.32, 0.40)
Overall = 0.35 ( 0.27, 0.43)
Q=483.94, p=0.00, 12=97% :
0.2 04 0.6 0.8
Prevalence

Figure3. Randomeffects forest plot for all studies reporting prevalence

Thosestudies which used the I8 assess insomniproduced a randomeffects pooled

prevalence of insomnia disorder or symptoms of 45.6% (2%88259.6%;Figure4). The
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guality-effectspooled prevalence was 42.5% (95%4=23.662.5%). The fixedffects pooled
prevalence was 43% (952=4245.5%). There was significant heterogeneity and vaigb

(> = 97.6%, 95%CI1=9698.3%). These pooled prevalence estimates are higher than those
reported for studies aiming to establish prevalence reporting prevalencestatistics. The
confidence intervals arising from this analysis were wider, suggesting that these rasyits
beless reliable. This is partially due to fewer studies contributing to the estimate. Publication
bias was assessed using a funnel plot (Apperid®.3). This suggested that prevalence
statistics were highly variable and that more extreme estimates were extracted from studies

with smallersample sizes.

Study Prev (95% CI)

Batalla-Martin et al., 2020 —e 0.41 E 0.35, 0.47;
Freeman et al., 2009 — = 0.83 ( 0.68, 095
Freeman et al., 2019 - 0.50 E 0.48, 0.52}
Miller et al., 2020 | —=— 0.18 ( 0.14, 0.22
Mondal et al., 2018 — 0.67 E 0.58, 0.?5}
Palmese et al., 2011 —a— 0.48 ( 0.41, 0.55
Subramaniam et al., 2018 —a— 0.23 ( 0.18, 0.28)
Overall T e 0.46 ( 0.32, 0.60)

Q=245.31, p=0.00, 12=98% .

0.2 0.4 0.6 0.8
Prevalence

Figure4. Randorreffects forest plot for studies using the ISI

1.4.7. Insomnia and Symptomatology

1.4.7.1.Insomnia and Psychosis Symptomatology

Ten papers investigated the relationship between insomnia and psychosis symptomatology
(Table 4). Most studies used ISI scores as a continuous variable in analysis (Freeman et al.,
2019, Grezellschak et al., 2017, Miller et al., 2020, Miller et al., Z0dlfhese et al., 2011,
Reeve et al., 2018, Subramaniam et al., 2018). The remaining three studies split their sample
into those with or without insomnia, conducting betwegnoup analyses (Hou et al., 2017,
Miller et al., 2021, Xiang et al., 2009).

Two studes identified a significant positive relationship between insomnia severity on the ISI
FYR t!b{{ d2d0Frf3%X LRaAGADGS adaeYLINiz2YZ |yR 3ASyS|
"TnoénHXE LFknodonam aAffSNI SG D SHpeoPo2T T nad

Miller et al. (2020)). Miller et al. (2021) demonstrated a correlation between early morning
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awakening (as a yes/no categorical variable) and PANSS total, positive, and general scores
OO0ADENRIGS {LISENXYIYyQa NXK2 013 pr@odd) But didnet find n m T
a relationship between disrupted sleep initiation or maintenance and PANSS scores. In linear
regression, controlling for confounding factors, early morning awakening was still associated
with PANSS total, positive and gerfera 8 O2 NB&a 061 ITr'ndmMHI LF ndnamT
p<0.001). In contrast, Subramaniam et al. (2018) found no relationship between ISI and PANSS
scores in first episode of psychosis. Palmese et al. (2011) did not find a relationship between

insomnia sevety and CGBE positive, negative or cognitive scores.

Table4. Relationships between insomnia and psychosis symptomatology

Study Insomnia | Symptom Findings
Measure Measure
Freeman et al., 2019 ISI GPTSB | Insomniaseveritypositively correlated with
CAPS | paranoia, hallucinations.

Grezellschak et al., 2017 ISI PC Insomnia severity positively correlated with
paranoia; in a direct, total and indirect
manner.

Hou et al., 2017 Bespoke BPRS | Insomniapresence related to more severe

guestionnaire positive, negative, and anxiety symptoms.

Miller et al., 2019 ISI PANSS | Insomnia severity significantly related to
total positive, and general symptoms.

Miller et al., 2020 ISI PANSS | Insomnia severitgignificantly related to
total positive, and general symptoms.

Miller et al., 2021 Bespoke PANSS | EMA was associated with higher total,

guestionnaire positive general symptoms.

Palmese et al., 2011 ISI CGISS | Insomnia severity significanthssociated
with depressive and global symptoms.

Reeve et al., 2018 ISI SPEQ | Insomnia predicts paranoia and
hallucinations within and across time.

This is mediated by depression and anxiet

Subramaniam et al., 201, ISI PANSS | Insomnia severity noassociated with
positive, negative, or global symptom scorg

Xiang et al., 2009 Bespoke BPRS | Insomnia associated with severity of positi

guestionnaire and anxiety symptoms.

Two studies using the BPRS found participants with insomnia had sevege positive and
anxiety symptoms (Hou et al., 2017, Xiang et al., 2009). Hou et al. (2017) found that positive,
negative and anxiety symptoms were more severe in the insomnia group (T/Z=5.4, p<0.001;
T/Z=4.7, p<0.001; T/Z86.1, p<0.001). Xiang et gR009) demonstrated that positive and
anxiety symptoms were more severe in the insomnia group (b/32=p<0.001; T/Z=5.8,

p<0.001), but negative symptoms were not.
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Three studies examined a relationship between insomnia and paranoia or persecutory
thoughtsin people with nonaffective psychosis. Grezellschak et al. (2017) demonstrated that

L{L a02NBa NS O2NNBfFiSR ¢A0GK LI NFry2AF o6°T
paranoia and that this is mediated by emotion regulation (t=2.18, 95% CHIL(®8p
effect=0.76, p=0.04). Freeman et al. (2019) found that ISI scores were significantly correlated

with paranoia and with hallucinations (r=0.41, p<0.001; r=0.39, p<0.001). One other study
found that insomnia was a significant predictor of paranoia andubmlations within and

across time (Reeve et al., 2018). These statistical relationships were mediated by depression

and anxiety symptoms.

1.4.7.2.Insomnia, Psychotic Symptomatology and Mood

Whilst mood was not a focus of the review, several included studies asgbssetationship

between insomnia and mood. Miller et al. (2021) found that EMA was significantly correlated
with Calgary Depression Rating Scale for Schizophrenia total sc@®S;(Bddington et al.,
MpbdbnT " TndncI LFndanam0Od | 2 dzxASoérg depradsion ratingi T 0 F 2
scale scores were poorer in those with insomnia (Mdller et al., 2003;:84$<0.001). Xiang

et al. (2009) found that Hamilton DepressionI8asaores were greater in those with insomnia
(Hamilton, 1960; T/Z23, p<0.001). Palmese et al. (2011) found that insomnia severity was
related to CGB depression scores and CDSS scores (F(3,109)=3.99, p=0.01; F(3,170)=9.03,
p<0.001). As above, Reeveadt (2018) found that anxiety and depression were significant
mediators in the relationship between insomnia and paranoia or hallucinations, within and

across time.

1.4.7.3.Insomnia, Psychotic Symptomatology and Suicidality

Four included studies examined the relationship between insomnia, psychosis
symptomatology and suicidality (Li et al., 2016b, Miller et al., 2020, Miller et al., 2021, Miller

et al., 2019). Miller et al. (2019) found that I1SI scores were positively correlatedBacth

Scale for Suical Ideationscoresd . { { LT . S01 SiG It dX mbdptdPT " Tna
significantly related to suicidal ideation in linear regression analysis controlling for confounds
(including PANSS total; OR=1.14, 95% CH1Z8, p=0.029). BSSI scores algmiBcantly

varied across ISl categories. In logistic regression analysis controlling for confounding factors
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(including PANSS total); ISI scores were significantly associated with a lifetime history of
suicide attempt (OR=1.1, 95% CI 11089, p=0.008)Insomnia was further associated with
15-fold increase in lifetime suicide attempt (OR=14.8, 95% €1974p=0.025)

Miller et al. (2020) found that participanteportingsuicidal ideationgnthe CDSS) had higher

ISI total scores (p=0.03). The prevede of insomnia was greater in those experiencing

ddZA OARFE ARSIFGA2Y 6.4l pPopE LI ndnHOd [ 2AAE0,
found that I1SI score remained related to the presence of suicidal ideation (OR=0.10, 95% CI
1.02-1.19, p=0.017)However, they suggest that this relationship was caused by depressive
symptomatology (related to both insomnia and suicidal ideation). In logistic regression
analysis, insomnia was also associated with increased odds of lifetime suicide attempt
(OR=1.0795%CI 411.13, p=0.046) and with 2.5-fold increase in current suicidal ideation
(OR=2.56, 95% CI 15192, p=0.029)

Miller et al. (2021) studied suicidality and insomnia components. They identified that the
prevalence of suicidal ideation was relatéd2 9 a! o0 OFGS3I2NAOFE @I NR
Logistic regression, controlling for confounding factors, found that DIS and DMS were not
significantly related to suicidal ideation. However, participants with DIS and DMS were more
likely to have attemptedt& Y R GKSANJ t ATS o6& &adzZA OARS Ay {(KS
CKSNE gla y2 NBf{lIIOA2YaKAL 60SGsSSy 9a! |
NEINBadaA2yI O2yUNRtfAy3 FT2N) O2yF2dzyRasz 5
own lifeby 5.5 fold (OR=5.5, 95% CI-242, p=0.013) but EMA did not

-

Lastly, Li et al. (2016b) found a higher prevalence of suicide attempt in participants with
insomnia at baseline (statistics not provided). Insomnia was also related to a higher likelihood
of FGOSYLINI G2 SyR 2yl (Hazard Ratio245S, R3%ICKIBE6T 2 f 2 &

p<0.05), after controlling for confounds

1.47.4.Insomnia, Psychotic Symptomatology and Quality of Life

Several included studies examined quality of life. Bafdihrtin et al. (2020) assessed the
relationship between the presence of insomnia and quality of life on the EuroQol (The
EuroQol Group, 1990). Logistic regression demonstrated that the presence of insomnia was

significantly related to poorer mobility (OBR54, 95% CI 1.88.65, p<0.001), selfare
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(OR=2.69, 95% CI 18382, p 0.004), activity (OR=3.56, 95% CI -6.94, p<0.001),
pain/discomfort (OR=4.29, 95% CI 2874, p<0.001), and anxiety/depression (OR=3.01,
95% CI 1.66.65, p=0.001) scores

Subamaniam et al. (2018) demonstrated a relationship between ISI and WHOQOL (WHOQOL
Group, 1994) scores in participants experiencing a first episode of psychosis. In multiple linear
regression, controlling for confounding variables, higher ISI score waScsigtly related to
LI22NBNJ 21 hv h[3.20,B588B3BH4 GnoXl L¥F ndnnmoZ46 08 OK2 f 2
Cl-345mdny > LF ndnnmdI &30 05% CHANBZ IR, (pxk02091), AdLIE O |
Sy @A NP y XY.84y95% GB.5[0.78, p<0.001) scores

Hou et al. (2017) used the Short Form Health Survey (SF12; Ware Jr et al., 1996),
demonstrating that SF12 mental scores were poorer in those with insomnia (T/Z=3.9,
p<0.001). Using multiple linear regression, Li et al. (2017) found SF12 physical antl menta
d02NBa 6SNB LIR22NBN Ay - @d I ORIEIYA0OTLY Kidngl A Y & 2
et al. (2009) demonstrated that WHOQOL physical (&%, p<0.001), psychological (T/Z=

7.7, p<0.001), social relationships (TH9, p<0.001), and environme(ir/Z=4.9, p<0.001)

scores were poorer for those with insomnia. When ANCOVA was used to control for
confounding factors, those with insomnia still achieved poorer scores in the physical

WHOQOL domain (F=6.6, p=0.01)

Palmese et al. (2011) found that amania severity (categorical) was related to Quality of Life
Enjoyment and Satisfaction Questionnaire total scores (Ritsner et al., 2005; F(3,169)=8.52,
p<0.001). Lower QOL was related to depression scores on the CDSS as well as insomnia

severity (F(3,169%4.9, p<0.001)
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MOPpd® 5A&0dzaarzy
We aimed to establish the prevalence of insomnia disorder or symptoms in people with

nonaffective psychosis®s a secondary outcomave characterise the relationship between

insomnia and psychosis symptomology.

1.5.1. The Prevalence of Insomnia in Nonaffective Psychosis
Our results suggest that insomnia is prevalent in nonaffective psychosis, with an estimated

pooled prevalence of 32.3g@ality-effects and 36.5% randowffects acrosstudies primarily
aiming to establish prevalenc&5.5% qualityeffects and 34.8% randowmifects acrossll
studiesreporting prevalenceand 42.5% qualitgffects and 45.6% randomiffects instudies

using he ISto assess prevalence

Across metaanalytic models, resulting pooled prevalence and estimated 95% confidence
intervals varied. Fixedffects models produced the narrowest confidence intervals, as they
estimate only variance within studies and assuthey are measuring a single underlying
statistic (Tufanaru et al., 2015). They also lend the highest weighting to those studies with the
largest samples. Where betweestudy heterogeneity is present, fixezffects analyses
greatly underestimate the varidity in the resulting pooled prevalence (Brockwell and
Gordon, 2001). Given the significant variability evidenced &yd Q statistics in our analyses,
fixed-effects models are not appropriate. Randeafiects models produce wider confidence
intervals aghey estimate variance both within and between studies, and assume they are

measuring an underlying statistic which differs between studies (Tufanaru et al., 2015).

Quality-effects models statistically estimate betwestudy variability weighted by study
guality; therefore, the resulting confidence intervals depend partially on the appraised quality
of included studies. They introduce another source of varianttee quality of theresearch
undertaken.Whilst quality varied, ssessed quality akeviewedstudieswas slightly lower in
thosereporting the highest prevalence oinsomnia. Therefore, the resulting quality effects
modesk typically provide a lower pooled prevalencdnan randomeffects model results.
However, most assessed quality ratings were moderate to ighdomeffects models can
exacerbate bias in the resulting pooled prevalence when large study results differ from

smaller study results, and when this difference is due to variability in the quality of studies
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(Doi and Thalib, 2008). When a higher numbkstodies are included, confidence intervals
narrow. As expected, the confidence intervals were narrowest when all studies reporting

prevalence statistics are included and widest when only studies using the ISl are included.

It is not possible to directlgompare the results of presented metaalyses. The studies
contributing to the pooled prevalence overlap between analyses (e.g. the n=7 studies using
the ISl are included in the n=15 studies reporting a prevalence estimate). Studies using the ISI
descrigively produce a higher pooled prevalence estimate for insomnia than both other
prevalence estimates. This may suggest that use of the ISI overestimates insomnia
prevalence. Importantly, these studies use different-offt scores on the ISI to identify
insomnia (from >7 to >15), and some of these studies use a lowesfttd indicate insomnia

than recommended (Morin et al., 2011)uture assessment of insomnia should use
recommended cubff values to identify clinically significant insomniingle prevance
statistics from included studies were extremely variableetween 7.9% and 75% across
studies and methodologies. This resulted in relatively wide confidence intervals around

pooled prevalence estimates.

The pooled insomnia prevalence statistics wab®ve those estimates found in the general
population (1830%; Ohayon, 2002, Roth, 2007). Ohayon (2002) note that general population
prevalence is highest for insomnia symptoms (approx. 30%) and lowest for insomnia disorder
(approx. 6%). Morin et al. (26) found that 29.9% of the general population present with
one or more insomnia symptom and 9.5% meet criteria for BSMsomnia. Some studies
included in our review estimate a much higher prevalence. Similarly, we found that those
studies using strict ®MHV or ICBELO criteria produced the lowest prevalence estimates
(7.9%), although most other included studies used validated measures based on DSM criteria
In research and clinical practice, valid and standardised definitions and assessment of

insomnia gmptoms or Insomnia Disorder should be used.

In the general population, western countries report higher prevalence of insomnia than Asian
countries (Cao et al., 2017). The pooled prevalence of insomnia in China has been estimated
as 15% (Cao et al., ZD1 whilst the prevalence of insomnia in the USA and Europe is
estimated as ~30% (Roth, 2007). The selected studies reviewed in this work originate in both

Asian andvestern countries. Studies undertaken in China or Hong Kong (Hou et al., 2017, Li
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et al.,2016b, Li et al., 2017, Miller et al., 2021) axigeria(Ogbolu et al., 2012) produced
lower prevalence estimates than those undertaken in the western world. There is some
evidence that insomnia may vary by ethnicity and socioeconomic status (\@figiret al.,
2014) and that severity is related to minority ethnicity and experiences of racial discrimination
(Cheng et al.,, 2020). Most included studies described the race or ethnicity of their
participants. However, prevalence data were not presentedebynicity therefore these
effectscould not be studiedClinicians working with people affected by psychosis should be
aware that insomnia is likely prevalent in their population, particularly gitren higher

proportion of people of minority ethnicity.

Insomnia symptoms increase with age in the general population (Ohayon, 2002, Roth, 2007).
Delayed sleefnitiation is also more prevalent in adolescents and young adults (Kocevska

al., 2021). Participants sampled in our review were relatively homogenous in age and
prevalence estimates found in first episode populations did not descriptively differ from those
examining older participants. Insomnia prevalence is higher in womethangeneral
population (Zeng et al., 2020, Zhang and Wing, 2006). Most studies included in our systematic
review recruited more men (34.8 to 75.2% male), as is typical for populations of people with

nonaffective psychosigleman et al., 2003

Only oneincluded study provided a breakdown of prevalence estimate by diagnosis within
nonaffective psychosis diagnoses (Li et al.,, 2016b). However, there were not sufficient

participantsin each category to draw any conclusions

No included study examéd insomnia prevalence in prodromal groups. Olhiseé studies
examined insomnia prevalence in first episode psychosis groups, limiting the conclusions that
can be drawn about the prevalence of insomnia in different nonaffective psychosis
subpopulationsWork to estblish the prevalence of sleep disorders and insomnia specifically

in these subgroups would be of us€éompared to nonaffective psychosis, the estimated
prevalence of insomnia in bipolar disorder is ~40% (Laskemoen et al., 2019, Steinan et al.,
2016) and in depressior80% (Ohayon, 2002, Ohayenhal., 2000). It is difficult to directly
compare estimated prevalence statistics between diagnostic groups due to large
heterogeneityin study designs, sample size, recruitment methods and methods of measuring

insomnia
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A small subset of studies decaonsgted insomnia intassociatedeatures (difficulty initiating

sleep, maintaining sleep, early morning wakening). As with overall prevalence estimates,
these results were very variable but higher than those in the general population (Morin et al.,
2006).Cohrs (2008) suggest that up to 80% of people with schizophrenia experience at least
one symptom of insomnia. Polysomnographic work in nonaffective psychosis has identified
that longer sleep onset latency, increased wake time after sleep onset and ewakening

are common (Chan et al., 2017, Chouinard et al., 2004), all of which are features of insomnia.
Actigraphy work has also identified features of insomnia including longer sleep onset latency
and more fragmented sleep in schizophrenia (Wee et &192 Additionally, overall time
asleep, sleep efficiency, REM sleep and slow wave sleep are atypical in nonaffective psychosis
(Chouinard et al., 2004, Reeve et al., 2015) and there is evidence that overarching circadian
rhythms are affected (Monti et al2013). In addition to insomnia, the prevalence of sleep
apnoea (Sharafkhaneh et al., 2005), hypersomnia (Hawley, 2006, Hawley et al., 2010) and
nightmare disorder (Reeve et al., 2019b, Sheaves et al., 2015) are increased in nonaffective

psychosis

No ircluded study examined insomnia symptoms across time. Previous research has
suggested that sleep disturbance predicts the transfer from prodromal to first episode
psychosis (Ruhrmann et al., 2010). Sleep disorder is prevalent in prodromal psychosis (Tan et
al., 2001) and is tightly linked to experienced symptomatology across time in this group
(LunsfordAvery et al., 2015). Reeve et al. (2019a) found that shorter sleep duration is
associated with increased symptomatology over time in people experiencing qomadl
psychosis. The relationship between insomnia and psychosis symptoms are thought to be
bidirectional in schizophrenia (Cosgrave et al., 2018ngitudinal work examining the
relationship betweersleep dsorder, emergent symptomatology, symptom setyeand the

recovery arc would be of great value.

1.5.2. Measumng Insomnia and Psychosis
Included studies used robust methods of insomnia assessment (including multiple

measurements), specific questionnaire measurements of insomnia, and/or researcher or
cliniciandesigned discrete questions about insomnia. Most included studies usekpelt

measures. This is a common diagnostic approach for insomnia disorder in addition to clinical
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interview, however some authors suggest that gelbort may be less t@ble in determining

sleep features than objectivéactigraphy or polysomnographywadas et al., 2015). Our
systematic review did not include identification of insomnia using tools intended to measure
another construct, such as the Pittsburgh Sleep Quatilex (PSQI; Buysse et al., 1989) or
Epsworth Sleepiness Scale (Johns, 1991). These measures primarily aim to measure other
constructs of sleep (quality and daytime somnolence) and doawscuratelycharacterise
insomnia(Faulkner and Side§ibbons, 201p Symptoms of psychosis were measured using
validated questionnaires including the PANSS, BPRS, GPTS, CAPS, SPEQ, PS.and CGIS
Measurement variability for both insomnia and psychosis symptoms will contribute to
heterogeneity in pooled prevalence estineatand uncertainty in the relationship between

insomnia and symptoms

1.5.3. Insomnia and Psychosis Symptomatology

The quality of crossectionalanalyticalstudies included was high. Several studies provided
evidence for a relationship between insoranseverity and overall or positive symptoms,
including hallucinations and paranoia. The relationship between insomnia and negative
symptoms was less clegrone study found that those with insomnia had higher negative
symptoms, whilst others did not. Sledfsorder is related to psychoslike experience in the
general population (Barton et al., 2018). In people with psychosis, sleep disorder is associated
with increased symptomatology; including severity of flattened affect, hallucinations, and

delusion (@wvies et al., 2017, Reeve et al., 2015)

Several included studies found a relationship between insomnia and anxiety and depression
subscales within psychosis measures. Others found increased anxiety and low mood in
participants with higher insomnia symptoms. In the general population, insomnia is
associated with increased risk of low mood or anxiety (Ford and Kamerow, 1989, Li et al.,
2016a) and the relationship between insomnia and mood disorder is bidirectional (Jansson
Frojmark and Lindblom, 2008). Two included studies demonstrated that tla¢iareship
between insomnia and psychosis symptomatology is mediated by affect or affect regulation
(Grezellschak et al., 2017, Reeve et al., 2018)
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Insomnia is associated with increased risk of suicidal ideation and attempt in the general
population (Russl et al., 2019, Lin et al., 2018). People affected by psychosis are at a higher
risk of suicide than the general population (Depp et al., 2016). Included studies assessing
suicide in nonaffective psychosis found that greater insomnia was related tortsgiedal
ARSFGA2Y FYR | ANBIFGSNI NAal 2F FGaGaSYLIWGAy3
follow-up, thus suggesting insomnia increases the vulnerability in an already vulnerable
population (Li et al., 2016, Miller et al., 2020, Miller et 2D21, Miller et al., 2019). The
relationship between insomnia and suicidality in psychosis may be mediated by depressive

symptomatology (Miller et al., 2020)

Insomnia is associated with poorer quality of life in vadinical populations (Kyle et al., 2010
Some included studies assessed quality of life, demonstrating that insomnia is related to
poorer quality of life across domains (mobility, sedire, activity, pain, and anxiety or low
mood). Research generally indicated that mestahlth related quaty of life was more
impacted than physical quality of life. Published works have linked poorer sleep to positive

symptom severity and poorer quality of life (Afonso et al., 2014)

1.5.4. Treatment for Insomnia
Cognitive behavioural therapy effective in treating insomnia (CBTi; Okajima et al., 2011,

Trauer et al., 2015) and is considergold-standard treatment (Wilson et al., 2019). It has
been shown to be more effective than medication (Trauer et al., 2015) and effective in diverse
mental health populations (Mitchell et al., 2012). Whilst the evidence base for use with people
experiencing psychosis is in its infancy, initial results suggest that CBTi is effective in reducing
insomnia and has mixed impacts on psychosis symptomatology (Frestrahn2015, Myers

et al., 2011). Different insomnia symptom profiles are associated with different response to
CBTi in nonaffective psychosis (Chiu et al., 2018, Waters et al., 2020). Furthermore, people
with nonaffective psychosis identify sleep diser@s a desirable target for intervention (Chiu

et al., 2016, Waite et al., 2016) and express preference for CBTi over medication (Waters et

al., 2015)
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1.5.5. Limitations
There are several limitations to the present systematic review and 1aetdysisWe included

only studies published in English. Studies were not excluded by quality, due to the small
number of studies meeting eligibility criteridlowever studies were generally of moderate or
good quality The definition and assessment of insomnia @iso or insomnia symptoms was
diverse, increasing the variance observed in results and limiting conclusions. dBstween

study variations in sample size, design, and quality limit how findings can be interpreted,
however as described we attempted to cect for this inmeta-analysis. It is likely that
publication bias impacted on the presented results. We did not consider the impact of
psychoactive medication. Atypical antipsychotic medications have been shown to be related
to improved sleep in psychogidaffmans et al., 2004and may explain why lower insomnia
prevalence was found in inpatient populationso included papers asses$ prodromal
psychosis and few studies examitfirst episode populations. This meant that no conclusions
could be drawn abut the development of insomnia prevalence with the development of

psychosis

Mbdcd [/ 2y Of dzaAr2y a
Insomnia isprevalent in nonaffective psychosis andrétated to more severe positive and

overall symptomatologymood difficulties suicidal ideation or attempt, angtduced quality

of life. Clinicians working with people experiencing psychosis should be aware of the
prevalence of insomnia and offer targeted assessnamt evidencebased interventiorfor

sleep disorderFurthermore, they should be aware that insomnia issintplyan outcomeof
psychosis symptomatology but a primatigorderwhich may driveincreasedpsychosisand

mood symptomatologyResearclinvestigatingnsomniaprevalence and symptomrrorrelates
should usestandardiseddefinitions of insomnia disorder and insomnia symptoms and
standardised and validated methods of assessmentof insomnia and psychosis
symptomatologyFurther research whichxplores i) the prevalence of insomnia in prodromal
and first episode psychosis populations, ii) the relationship between psychosis symptom
profiles and insomnia disorder or symptoms, and iii) how the presence of insomnia impacts

response to treatment in noaffective psychosis would be of benefit.
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BackgroundCovid19 and regulationsiegatively affect population mental health and sleep.

They likely have a bigger impact on people who already have mental health conditions,
including psychosis. Psychosis mearperiencingor believing things that are not real and

having confused thought®ifficulty falling or staying asleefth6omni&pis common in people

GAOGK LlaeOK2aArAax AyOtdzZRAY3I LIS2LX S SELISNASYOA,)
People with worse insomnia have worse psychosis symptoms. We know worry makes
insomnia vorse. Due to Covid19, insomnia and worry could worseniaaceasepsychosis

symptoms. Cognitive Behavioural Therapy is a psychotherapy that is effective in reducing
insomnia (CBTi) in people with or without psychosis. CBT for insomnia can be delivered

digtally (dCBTi) and could be accessed remotely during lockdown.

Method: We wantedto know if dCBTi could work for people experiencing a first episode of
psychosis (FEP) and insomnia, during Covid19inéstigatel how people usea dCBTI
application. Westudiedwhether symptoms of insomnia, psychosis, mood and worry chdnge
when using dCBTi and how they reldte each other. Walsowanted to know what people
with FEP and keyworkers in FEP servitesight about the application. Weusel this

information to build a model to describe how dCBTi can be used in services.

Keyworkers working with people experiencing a peRided information about the study. If
they wanedto takepart, we contacedthem to seek consent and check if thegd insomnia.
We met participants by videocall to measure psychosis, insomnia, mood, and-C®vid
related worry before we bemp and after intervention. The intervention hd 6 sessions,
completedon an applicationWerecorded how people use the applicatioReople with FEP
and keyworkerdadthe option of taking part in interviews befornd afterthey usal it, to
tell us about their expectationfor and experiences ahe application.This paper presents

initial information from the study.

Results10people talked to us abouygarticipating 3did not wantto participate and 1 did not
do the assessment$people participated Interviewswith keyworkers helped us learn about
their expectations forthe application. They talked about people having lots stéep

difficulties, interventionghey already havebeliefs abouthe application and things about
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senice users and the service that might help or hinder the application being. Wigedised

these results to build a model for how Sleepio might work or might not work in the service.

Ethical Issuesloining or not joining the study will not have effect anyr@ dza dzl £ G NB I
We will tell people that wavill tell someonef we are worried about their safety or someone
StasSQad 2SS gAfft gl Ny GKSY GKIFIGO AG YAIKEG 0SS F
their symptoms. We have permission from NHS ettocgtart the study. All data will be kept
secureandonlyresmrctersg Af £ 4SS AG® t I NOAOALI yiaQ RIFGLF

Practical ApplicationdVe want to share our results in different ways with other researchers,
clinicians,and people with psychosis. This research could help services use tdG®Ip

people with psychosis.
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Background: Covidl9 has impacted on population sleep and mental health;
disproportionately affecting individuals with pexisting mental health difficulties, including

first episode psychosis (FEP). Givert thaomnia is prevalent in FEP, associated with more
severe psychosis, and can be ameliorated using digital Cognitive Behavioural Therapy (dCBTi);

it may provide a viable treatment target during Covid19.

Aims: We present preliminary data from a mixedethods process evaluation of the
implementation of dCBTi (Sleepio) in FEP services in NHS Scotland, informed by the MRC
complex interventions framework. We aimed to collect data on the implementation of
Sleepio, characterise service user symptomatology, alit eservice user and clinician

expectations for Sleepio. We provide a working logic model of implementation.

Method: People experiencing FEP and insomnia were eligible to access Sleepio.
Implementation data was recorded and summarised (service integratederrals, eligibility,
O2yaSyiduAay3aooe /2yaSyidAy3d aSNIBAOS -doinBWNieQ &f SS
assessed and summarised. Service users and keyworkers were invited to participate in semi
structured interviews regarding expectations for Sleepnplementation. Interviews were

recorded and transcribed. Framework analysis was used to analgseiews

Results: 10 service users were referred. 3 declined to participate and 1 did not engage. 5 were
eligible to participate and completed assessme Interviews revealed facilitators and
barriers to Sleepio implementation related:tsleep difficulties, existing interventions, beliefs

about Sleepio, service user factors and seriased factors.

We provide initial description of the implementatioof Sleepio dCBTi application in FEP

services in NHS Scotland, including a preliminary working logic model.
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Coronavirusl9 (Covid19), quarantine, restrictions to lifestyle and impacts on health and
social care provisiomave challenged population mental health (Dean et al., 20Z1)e
impacts ofCovid19 and other pandemics increase insomnia and sleep disorder, low mood,
anxiety and overall psychological distress (Brooks et al., 2020, Casagrande et al., 2020,
Hossain et al., 2020, Lin et al., 2021, Yan and Huang, 2020). Morin and Carrier (20@3) fo
high rate of acute insomnia in the general population during Covid19, with afrikis rate
increasing (Casagrande et al., 2020). Covigl#ted worry, depression symptoms and
anxiety are each associated with increased insomnia (kékmlou et &, 2020, Voitsidis et

al., 2020, Wright et al., 2020). In Scotland, Covid19 reduced psychological wellbeing and
increased sleep problems, particularly in those with-présting mental health difficulties
(Public Health Scotland, 2020). There is theretoreed for scalable insomnia interventions,

which can be delivered within the current context.

People with preexisting mental health conditions are disproportionately affected by mental

health impacts of pandemics (Brooks et al.,, 2020) and experienceep@sychological

outcomes during Covid19 (Kok#ipolou et al., 2020, Li et al., 2020, O'Connor et al., 2021).

People recovering from a first episode of psychosis (FEP) are one such Bsyaposis

describesa group of symptoms includingjsorganised thoghts and speech, voideearing,

DA adzl f KIFItfdzOAYyl GA2yas dz/dzadz € auGNRy3fe KS
AdYLWi2YaQouT ft23AF3T @2t A0GA2y3T Faz20ALtA0esx |
NEFSNNBR (2 I|a WyS3etah 2031) Tais popuatdry greQent wathh 3 Y |y
mental, physical and social comorbidities (Gates et al., 2015), which may further increase their
vulnerability to distress (Wright et al., 2020). Covid19 may increase the risk of developing
psychosis(Brown et al, 2020, Valdé&lorido et al.,, 2021)and may increase psychosis
symptomatology (Kozloff et al., 2020, Strauss et al., 2021).

Outwith Covid19, sleep disorders are common in people with psychosis (Laskemoen et al.,
2019, Reeve et al., 2015yanmon sleep disordepresentations include nightmasg~50%,
Sheaves, Onwumere, Keen, Stahl, & Kuipers, 2015), sleep apnea (Sharafkhaneh et al., 2005)

and hypersomnia (~30% Laskemoen et al., 2019; Hawley et al., 2@i@@ver, nsomnia is
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considered the most prevalent, with estimates ranging from 7.9% to 75% (Bistaitén et

al., 2020, Freeman et al., 2009, Mondal et al., 2018, Palmese et al., 2011). Sleep disorders are
prevalent in FEParound 80% present with a sleep disorder and cdidity is typical (Davies

et al., 2017, Ma et al., 2018, Reeve et al., 2019b). The estimated prevalence of insomnia in

those experiencing a first episode of psychosis is ~50% (Reeve et al., 2019b).

Sleep disorder and insomnia have been explored as canindp and causal factors in
experiencing psychosis (Dolsen et al., 2014, Harvey et al., 2011, Koyanagi and Stickley, 2015).
Sleep disorder predicts psychctike experience in the general population (Freeman et al.,
2011, Freeman et al.,, 2012, Sheavesakt 2016),symptomsin prodromal populations
(LunsfordAvery et al., 2017, Lunsfoivery et al., 2015, Poe et al., 2017) and in early
psychosis (Lunsfoflvery et al., 2015, Reeve et al., 2019a, Tan et al., 2001). In people with
early or established pskosis, severity of sleep disorder is related to increased positive
psychosis symptoms, increased cognitive disorganisation, and reduced affect (Chung et al.,
2018, Davies et al., 2017, Kilicaslan et al., 2017, Reeve et al., 2018, Reeve et al., 2019b). The
relationship between psychosis and insomnia occurrence is bidirectional (Reeve et al., 2018,
Reeve et al., 2015).

In the general population, the relationship between paranoia and sleep is mediated by mood
disorder (Freeman et al., 2011, Freeman et alQ®0raylor et al., 2015). In psychosis, sleep
disorder and psychosis symptomatology remain related to mood (Dolsen et al., 2014, Reeve
et al., 2018). Models of paranoia and persecutory delusions suggest that anxiety, depression
and worry link the developnrg of sleep disorder and paranoia (Freeman et al., 2009, Reeve
et al., 2015). In the current context of CovidiEated worry and Covid19 regulations, sleep
may deteriorate in people affected by FEP, impacting on mood and psychosis

symptomatology.

The reldionship between sleep disorder and psychosis symptomatology has led to
exploration of sleep as an intervention target (Freeman et al., 2015, Waite et al., 2020).
People with psychosis appreciate sleep disorder intervention (Waters et al., 2015). Insomnia
is a tractable clinical target in this population and Cognitive Behavioural Therapy (CBTi) shows
promising results in reducing insomnia and potentially paranoia (Chiu et al., 2018, Freeman

et al., 2015, Myers et al., 2011). Whilst CBTi may be effectiw@niitot be scaled to meet the
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needin this population (Espie, 2009, Reeve et al., 2019b). In the current context, there is an
opportunity for digital psychological interventions, delivered remotely. Digital CBTi (dCBTi) is
effective in improving insomnigseyffert et al., 2016). dCBTi application Sleepio (Big Health
Ltd) has a comparative efficacy toperson CBTi (Espie et al., 2012). Freeman et al. (2017)
found Sleepio reduced insomnia, hallucinations and paranoia in aclwical population.
Additionaly, digital interventions are increasingly used in FEP populationsG&agell and

Schneider, 2020) and service users are positive about their use (Bucci et al., 2018).

Sleepio provides a psychotherapeutic intervention which can be offered remotelyein th
context of Covid19. This intervention targets insomnia, a common comorbid difficulty in FEP
and common impact of the pandemic. Whilst highly scalable, dCBTi is a complex intervention
for a multifaceted problem. The intervention comprises multiple intérar components
which are implemented in a compldésationd Healthsystem composed of a complicated
population, staff factors, service user factors, and service factors (Craig et al., 2008). We
therefore intend to conduct a process evaluation of the impéeration of the Sleepio
intervention through the lens of the Medical Research Council Complex Interventions Process

Evaluation Framework (Moore et al., 2015).
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2.4.1. Aims and Objectives
We aimed to collect preliminary datto build a working logic model of digital CBTi

implementation in NHS Scotland FEP services. The data comprises: a description of the initial
LINEPOS&da 2F AYLIX SYSydGlraAaz2ys OKIFNIOGSNRAFGAZY

and framework analysis skrvice user and keyworker expectations for Sleepio intervention.

2.4.2. Design
Informed by the Medical Research Council (MRC) process evaluation for complex

interventions framework (Moore et al.,, 2019-igure 5); the overarching project is a
prospective, norrandomised process evaluation of Sleepio implementation in a FEP service
in NHS Scotland, in the context of Covid19. Process evaluations aim to explore components
of complex interventions, their implementationnd how stakeholders interact with them
(Maar et al., 2017, Moore et al., 2015). They allow theories of implementation to be
developed and elucidate factors that will likely impact upon future efficacy evaluations (Maar
et al., 2017). A logic model is beidgveloped to graphically describe the process of Sleepio

implementation as adjunct to usual care of people recovering from FEP.

Context

Contextual factors that shape theories of how the intervention works

Contextual factors that affect (and may be affected by) implementation, intervention mechanisms and outcomes
Causal mechanisms present within the context which act to sustain the status quo, or potentiate effects

Implementation l

Implementation process (How
delivery is achieved; training,
resources etc)

What is delivered
Fidelity
Dose
Adaptations

Description of intervention
and its causal assumptions

Reach
| .—l

Mechanisms of impact
Participant responses to and
interactions with the
intervention
Mediators
Unexpected pathways and
consequences

Outcomes

Figureb. Process evaluation of complex interventions framework demonstratinfyiketons and
components (blue boxes) of process evaluation and relations among them (Moore et al; 2015).

Reproduced with permission.
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This Major Research Project (MRP) provided initial data for a larger implementation study (for
MRP proposal, see Appendix 2.2, for protocollsies://osf.io/2ja3s/). The wider project will
continue to collect implementation data to understand the meclBaia 2 F {f SSLIA 2Qa

outcomes and other factors acting upon the model.

2.4.3. Approvals and Ethics
The study has approval from the West of Scotland Research Ethics Service\(E0@10;

Appendix2.3.), NHS Greater Glasgow and Clyde (ID GN21MHOpBnARX2.4), and service
management (Appendi.5). A controllerto-controller agreement was created between

NHS Greater Glasgow and Clyde and the University of Glasgow. A contract was instigated
between Big Health and the University of Glasgow. Thelimaef these required approvals

and contracts was eight months (September 2@g#il 2021).Theimplementation trialwas

registered on ClinicalTrials.ggNCT05050201

2.4.4. Participants
Participants were service users of an FEP service inSgéitand and keyworker clinicians.

Eligible service users were-B6yrs old and had access to a device to use the application. They
were required to pass screening for insomnia. Service users were ineligible to participate if
their psychosis was thought tee organic, they were acutely unwell (contact with crisis team

or hospitalization within the last month), had a moderate or severe learning disability,
insufficient English to understand the application, or could not give informed consent. Eligible
staff participants held the role of keyworker and were currently employed by the service.

Keyworkers were community psychiatric nurses or occupational therapists.

2.4.5. Procedures
To establish study referrals and implementatidhe study protocol wagpresented at the

service journal club and each area multidisciplinary team medtjngesearcher ERVeekly
emails were sent to service clinicians to maintain awareness about the stedgarcher FR
met informally with 12 keyworkers to discuss servicerssgho may be suitable for referral

and to clarify eligibility criteria. Ongoing recruitment was prompted via weekly email to all
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clinicians and discussion at psychosocial intervention supervision by auth&tdd&iitment

to the study took place over 1lagks, between 20/04/2021 and 09/07/2021.

2.4.5.1. Keyworker Participants
Keyworkers were given an information leaflet describing the study, detailing i) eligibility

criteria, ii) the pathway for recruiting service users and iii) the role of keyworkers as

participants.

Keyworkers were given the opportunity to participate in sestnuctured interviewswith FR

via Microsoft Teams videocall; about their expectations of Sleepio, and anticipated barriers
and facilitators to its implementation. Interested keywerk were provided with a Participant
Information Sheet and Consent Form by email. Information Leaflets, Participant Information
Sheets and Consent Forms are availadilénttps://osf.io/2ja3s/. Participating keyworkers
completed consenting procedures on Misoft Teams and returned signed Consent Forms

by email. Interviews were conducted by researcher FR, who is a clinician in the FEP service.
Participants took part in interviews from private spaces; including their work, home, and car.
Interviews lasted 240 35 minutes. Reflective notes were recorded after each interview. All
interviews took place prior to service users beginning the intervention. Interviews were
audiovisuallyecorded and transcribed and recordings were checked against transcriptions to
ensure these were verbatim. Identifiable information was manually removed (e.g. service
dzZAaSNEQ yIYSaod wSONHAGYSyYy(d ¢l a O2y dAydzSR dzy i

participation.

2.4.5.2. Service User Participants
Keyworkers in the service we offered the opportunity to meet informally with FR to learn

about the study and consider service users who may be eligible.

Service users experiencing sleep difficulties were provided with an information leaflet by their
keyworker. Interested personsere sent a Participant Information Sheet and Consent Form
by post. Information Leaflets, Participant Information Sheets, and Consent Forms are
available orhttps://osf.io/2ja3s/. Researcher FR called potential participants to give them the
opportunity to ask any questions. They were encouraged to speak to others about potential
participation. Participants completed consenting processes on an Attend Anywhere videocall

and returnedsigned Consent Forms by post.
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Participants were given the option to participate in sestructured interviews prior to
assessment, exploring their expectations of Sleepio, and anticipated barriers and facilitators
to its implementation. Following consigmg procedures, eligibility screening was
undertaken, including the Sleep Condition Indica2otem insomnia screening tool (S2;

Espie et al., 2014, Luik et al., 2019). This is a reliable and validated screening measure, which
correlates with insomr measures. Wherd y R A @ &cBrezhdicéted that they may be

affected by insomnia, they were eligible to participate.

FR met with participants to complete initial assessment using Attend Anywhere. This
comprised clinical assessment of participasieep and completion of baseline

symptomatology measures on Online Surveys (https://www.onlinesurveys.ac.uk/). Sleepio
was launched and participants completed its initial assessment. The intervention period then

began and adherence to and attrition frome intervention was collated.

2.4.6. Sleepio Intervention
Sleepio (Big Health Ltd) is a digital CBT intervention application, used on a computer or iOS

smartphone. Sleepio is composed of sixm2idute sessions presented by an animated
therapist, unlocked weekly. Participants complete initial assessment in thikcappn and

OK2asS | GNBFGYSyld 32t & {-4eSiBrLOBZ Pratocd FHardey, 2 v &
2002) and include: i) psychoeducation on sleep hygiene and processes; ii) cognitive
components including restructuring, mindfulness, positive imageayagboxical intention

training, and resolving thoughts about the day; and iii) behavioural components including

sleep restriction, stimulus control, and relaxation techniques. Participants book digital

W LILRAYOGYSy(iaQ ¢6AGK K Stocomdedlthed, anfer slegpRlataNS OS A ¢
and complete the Sleep Condition Indicator on a weekly basis. The Sleepio algorithm tailors
2y32Ay3 AYOGSNBSyGAz2y o6F&aASR 2y AyLlLdzi RFGE 6
health. Sleepio also provides accessotdine psychoeducation and a cliniciamoderated

user forum.

YSeo2N] SNE 6SNB LINPOARSR gA0GK | O0OSaa G2 (GKS
allocated professionals can observe session completion rates, data entered and Sleep
Condition Inlicator scores for participating service users. Service users explicitly consented to

their keyworker having access to these data via the Sleep Clinic.
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2.4.7. Data Collection

2.4.7.1. Process of Implementation

LYLX SYSydaldAz2y RIFEGEF FAYSR (G2 OFLIdz2NBE GKS WL
study. We summarised i) the pathway of approval for Sleepio in the context of a FEP service
(required approvals, contracts, timelines), ii) the establishment of #ferral pathway

within the service (awareness raising events, meeting with clinicians) and iii) recruitment

into the study (rates of referral, rates of consenting, reasons for not consenting, eligibility,

reasons for ineligibility, completion of initial sesssment).

2.4.7.2. Characterisation of Symptomatology
2S FTAYSR (2 OKINI}YOGSNARAS aSNWAOS dzaSNEQ Aya?z

related worry prior to starting Sleepio intervention.

Insomnia symptoms were assessed using the InsomniariBevndex [SI;Bastien et al.,
2001). This brief seteport questionnaire assesses the severity of nigyime and daytime

components of insomnia. It is widely used, reliable and valid, and is responsive to change.

Participants will be regularly prongd within Sleepio to complete the full Sleep Condition
Indicator SClEspie et al., 2014). The SCl is dte® scale measuring sleep problems against
DSMS5 criteria for Insomnia Disorder. It has good validity and reliability and is sensitive to

change.These scores will be available for analysis for the overarching project.

Psychotic symptoms were assessed using the Specific Psychotic Experiences Questionnaire;
hallucinations subscale (SPHEQ Ronald et al., 2014) and Revised Green et al Paranoid
Thoudit Scales (IETPS; Freeman et al., 2021) The SPEQ is a transdiagnostpe|f
measure of psychosis symptomatology, with subscales for paranoia, hallucinations, cognitive
disorganization, grandiosity, anhedonia, and parated negative symptoms. THRGPTS is

a two-factor measure of paranoid thoughts, with subscales distinguishing persecutory

ideation and ideas of social reference.

Mood symptoms were assessed using the Depression, Anxiety and Stress Scales 21 item
(DAS£1; Antony et al., 1998). TRRASE1 is a widely used measure of depression, anxiety,

and stress.
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Covidl19related worry was assessed using the Fear of Covid19 Scale (Ahorsu et al., 2020). This
scale is new but has relatively good psychometric properties and is validated (Bitan et al
2020, Perz et al., 2020, Soraci et al., 2020).

2.4.7.3. Qualitative Interview Data
Semistructured interviews were employed to ascertain service user and staff expectations of

Sleepio implementation. Interview schedules were developed to explore sensEe and
keyworkers expectations for digital intervention for sleep difficulties in EIP services; including
their perceptions of any barriers and facilitators and anticipated mechanisms of change.
Interview schedules are available diips://osf.io/2ja3s/. The schedules were developed
from the MRC Complex Interventions Process evaluation framework (Moore et al., 2015),
including questionsexploring the )} context of the intervention, ii) factors of its
implementation and iii) the anticipated mechanisms of its impdle research team
developed questionsollaboratively in discussioiVe aimed to develop dialogue based on

the key topics of the guide, whtlallowing exploration of emerging themes.

2.4.8. Data Management
Raw data were stored within NHS Greater Glasgow and Clyde on a pagswtacted

server. Anonymised data were stored in a passwanatected server in the University of
GlasgowAnonymised Sleepio usage data were collated by Big Health Ltd and transferred to

the University of Glasgow.

2.4.9. Analysis

2.4.9.1. Process of Implementation
Summary descriptive and quantitative information is provided for implementation

measurements. Aese comprise: approvals and time taken to procure necessary approvals
(data protection, ethical, contracts), number of presentations to the FEP service, number of
information sessions delivered, number of meetings with service keyworkers, rate of referral
rate of consent to participate, reasons for not consenting, rate of eligibility, and the

proportion completing Sleepio initial assessment.
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2.4.9.2. Characterisation of Symptomatology
Symptomatology measurementare quantitatively described using meassref central

tendency and dispersion. Our study was not designed nor powered to detect statistical

differences in measures over time.

2.4.9.3. Qualitative Framework Analysis
We aimed to explore service user and keyworker expectations asgdandual and collective

phenomenon, within the context and social reality of participants (Holloway, 2005). Whilst
framework analysis is not bound by an epistemological position (Ritchie and Spencer, 2002),
we took a postpositivist contextual construainism stance. The results of the analysis were
considered subjective from the position of both participants and the researcher, and specific
to their context and to individuals (Madill et al., 2000). We report our qualitative analysis as
per the COREQ chdist (Appendix 2.6.).

We used an inductive thematic framework analysis (Braun and Clarke, 2006, Ritchie et al.,
2003) to examine patterns of categories across our participants. As stated, the interview
schedule framework was based upon the MRC Complexvienitions process evaluation
framework (Moore et al., 2015). Ritchie and Spencer (2002) suggest that framework analysis

Ad I dzZASFdz I LIINBFOK F2N) ljdzSadAirzya 2F Oz2y
AYLIE SYSYGlFGA2YyKQO ' YRARGINISH ST STEFTOSRKAF QlIF
This approach allowed us to meet our aim of capturing expectations for Sleepio dCBTi
intervention and its implementation, whilst allowing additional themes to inductively expand

the framework (Ward et al., 2013).

Video recordings of interviews and transcriptions were iteratively reviewed alongside
reflective notes to familiarise researcher FR to the data. Initial indexing to the thematic
framework and inductive coding of emergent themes was undertaken by FR [fpesdix
2.7.). Themes were reviewed and refined through interaction with the raw data and
discussion with canvestigators at research meetings. Categories and subcategories were
charted and mapped into a framework matrix. The final phase of analysis avasléct

representative quotes to illustrate the subcategories and synthesise the results.

Researcher FRPhD) is a female trainee clinical psychologisttrained in qualitative

methodology specifically Interpretative Phenomenological Analysis the time the
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interviews were undertaken, she worked in the FEP service and had existing professional
relationships with some keyworker participants. The field researcher for the project works for
the service as a principal clinical psychologist and the chief igatst collaborates
frequently with the service to undertake research. This provided the research team with
additional insight into barriers and facilitators to Sleepio implementation, but also acts as a
source of bias in interpretation, influencing thestdts. Reflective notes kept during the data

collection process helped the researcher FR reflect on sources of bias.

As the service has a small staff group, report limited summarydemographic information
about keyworker participants (gendemnd professonal grouponly) to reduce the risk of
deanonymiation. However,researcher FR was familiar with keyworkers, tipgofessional

role in the team, and relative experience when undertaking and analysing interviews

2.4.10.Preliminary Logic Model
A logic model of Sleepio implementation in FEP services is being developed. A preliminary

version is presented and discussed, aiming to shape the ongoing implementation of Sleepio

in the service.
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2.5.1. Process ofmplementation
The servicepopulation includes ~250 service users, with ~150 sevwiceusers per year.

Around 80% would be expected to experience clinically significant sleep difficulties and
around 50% to experience Insomnia Disorder (Reeve et al., ZDd&ervice users expressed
interest in the study and were sent participant information. These referrals originated from
three of four FEP area teams (five from the north east team, two from the north west team,
and three from the south team) and seven indivd keyworkers. Three declined to
participate for the following reasons: involved in too many interventions, did not want their
GP to be notified, and sleep improved. One potential participant did not engage with
assessment processes. Five participants meted screening and met criteria for
participation (SGD2 mean score 1.4, range) Table 6.)Four participants intended to use
Sleepio on a computer or laptop and one intended to use an iPhBive participants
completed study initial assessment (sleep assessment and completion of measures) and were

set up with the intervention (age range -8B, mean 28.4yrs, 3/5 male, all White British).

At present, four service users have started using Steépne paused their use of the
intervention after starting, due to losing access to a suitable device). Two have not begun the

intervention.

2.5.2. Characterising Service User Participants
Clinical assessment of sleep indicated that all consenting seugiees were experiencing

insomnia Table 5). Additionally, some participants described narcolepsy symptoms,

nightmares or sleep paralysis.

Table5. Sleep difficulties reported in clinical sleep assessment.

Sleep Difficulty Component| n Participants
Insomnia 5
DIS 5
DMS 5
EMA 4
Nightmares 2
Narcolepsy 1
Sleep Paralysi 1

DIS = difficulty initiating sleep, DM$ifficulty maintaining sleep, EMA = early morning awakening
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All consenting service users (n=5) completed assessmedsures Table6). Participant
scores on the ISl indicated that all were experiencing moderate or severe clinical insomnia.
SPECEH scores indicated that participants were experiencing low levels of hallumisatOn

the RGPTS, three participants scored in the average range and two in clinical ranges for ideas
of reference. Three participants scored in the average range and two in clinical ranges on
persecutory beliefs. On the DA3S, two participants scored imormalto mild ranges and

whilst three others reported somenoderateto extremely severenood difficulties. Fear of

Covid19 Scale scores demonstrated low levels of anxiety about Covid19.
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Table6. Participant scores and allocated descriptive categories on assessment measures.

Measuren Participants Subscale  Median score Range IQR
Sleep Condition Indicator 5 2 Oto2 1
No Insomnia (n)Probable Insomnia (n)
0 5
Median score Range IQR
Insomnia Severity Index 5 19 18 to 26 3
No Insomnia (n) Subthreshold (n) Clinical Insomnia - Moderate (n{linical Insomnia - Severe (n)
0 0 3 2
Median score Range IQR
Revised Green et al. Paranoid Thoughts Scale 5 Reference 8 1to 25 6
5 Persecution 4 Oto 31 21
Average (n) Elevated (n) Moderately Severe (n) Severe (n) Very Severe (n)
3 1 0 1 0
3 0 0 1 1
Median score Range IQR
Specific Psychotic Experiences Questionnaire 5 Hallucinations 8 1to 16 3
Median score Range IQR
Depression, Anxiety and Stress Scales - 21 5 Depression 16 Oto 28 12
Anxiety 8 410 20 12
Stress 18 81to 30 6
Normal (n) Mild (n) Moderate (n) Severe (n) Extremely Severe (r
Depression 1 0 2 1 1
Anxiety 2 1 0 1 1
Stress 1 2 1 1 0

IQR = interquartile range.



2.5.3. Expectations of Sleepio Intervention

Thequalitative sample was 8 keyworkets\W,4 female, 4 male), covering each area team.

No keyworker dropped ouKeyworkers were community psychiatric nurses or occupational

therapists. No service user chose to complete aiptervention interview.

Table 7 summarizes the 6 categories and stdtegories developed from thematic framework

analysis and specifies how many participants contributed to eachcatdgory. These

categories and subcategories contributed to the prghary logic model (see 24.).

Table 7. Categories and subcategories from framework analysis.

Category Subcategory KW1 KW2 KW3 KW4 KW5 KW6 KW7 KW8

Sleep Difficulties Awareness of the Need Y Y Y Y Y Y Y Y
Symptomatology and Sleep Y Y Y Y Y Y Y Y
Diverse Sleep Difficulties Y Y Y Y Y Y Y Y
Contributing Factors Y Y Y Y Y Y Y Y
Impact of Covid19 Y vy vy vy NN v B

Existing Interventions Keyworker Interventions Y Y Y Y Y Y Y Y
Medication y v vy N vy BN v

Beliefs about Sleepio Helpful Y Y Y Y Y Y Y Y
Safe Yy vy vy vy N v v
Concerns Y Y Y Y Y Y Y Y
Tool in Toolbox P YyP Yy v v vy v
Anticipated Mechanism Y Y Y Y Y Y Y Y
Interaction with the Service Y Y Y Y Y Y Y Y

Service User Facilitators and BarrietSomfort with Technology _ Y Y Y Y Y Y
Digital Access Yy v YBW v Yy vy Y
Stage and Stability Y Y Y Y Y Y Y Y
Priorities for Care Y Y Yy vy v v vy W

Service Facilitators and Barriers ~ Talking or not Talking about Sleep Y Y - Y Y Y Y Y
Sleepio and Resource Restriction Y Y Y Y Y Y Y
The Role of a Keyworker Y - Y Y Y
Active Engagement and Connectio Y Y Y Y
Embracing Research and Innovati Y Y Y Y
Familiarity Needs Y Y

Categories are elucidated below. Quotation clarifications are represented by square brackets

[ ]. Where material is omitted, we indicate this with ellipgeqg. Page and line number are

provided for quotes.

Category 1. Sleep Difficulties

Category 1.1. Awareness of the Need

YSeg2N] SNa

within our specialty service fpsychosis sleep is... You know, a huge éssu@ Y 2 o0 X

aLr1s

I 6 2 dzi
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¢tKSe FTStd 0GKIFIG FRRNDBAaa&aAyY Jasabedvsd, vedall undedstandl2 NI |y
the impact that sleep can have in terms of someone's recovery, in maintaining their health
andwelbeing 60Y2 o0ZX RIB)PpZ [ ®PH MM

Category 1.2. Symptomatology and Sleep

Keyworkers recognised NEf | 1 A2y aKAL) 0Sé¢SSyturi[aftersleep | y R LI
dysfunction] seeing people presenting with, | suppose, sort of like early signs of, yoaknow,

LA OK2GA0O LINBaSYidlFdA2yd ¢KIFG ONBEIGA2YEAKALB
are first presenting o0 Y 2 p I -14)3Sbmekeyjvabkers felt that sleep was more related

G2 yS3alt GA JBs natasyiflpEopleraieskinda more, more/gsotic if you like, more
L2aAldA@S adaevyLiizvyas LQ@S y24 NBIFIftte asSSy GKIFQ
GKS a@YyRNRYSI GKS yS3IFGADS (A yoRM2 Ta32 VIRBYROYSS [ X
Mood was also characterised as reldte (i 2 &nightdé e, you know the person is not
depressed, but we don't want to get to the point where these sleep problems are, are
becoming to the point where they're having a negative impact on their mental ldealth Y 2 v X

pg.2, L.887). One kgworker felt that Covid19 impacted the relationship between sleep and

LJAe OK2aAa acdlYLR2yWod 21fyeAer aAa Ad waft SSLI LINRO
stress, the kinda flipping your sleep pattern, the impact that has on your, you know, kinda
biological physical health and stuff? Or is that part of the negative kind of syndrome of
LJAeOK2aAa 2NX La Ad LINILEfe {AYyRIF Y22R 2NJ I F7F
thattogether o0Y2 13X HAR)PoXI [ dmMmy

Category 1.3. Diverse Sleepfizulties

Insomnia was not always the primary sleep difficulty reported. Keyworkers spoke about
service users experiencing hypersomnia, nightmares, sleep paralysis, and circadian rhythm
dysfunction. They felt that a variety of sleep disorders other thrmomnia may impact on
GKS AYLX SYSyYy (Il (A 2 ywherd theieka®] nd shacBdNiEB &y with 2aying &
asleep or staying asleep, just more maybe that their routines maybe not the most

established... Maybe the Sleepio study wouldn't be partibutaelpful fortha¢ o6 Y2 oX LJ3 @1
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L.280282). Other keyworkers felt that Sleepio would be useful for a diverse range of
RA T F A @de honesSriea endugh everybody would benefit from that type of intervention.
'‘Cause | think even using a CBT type rhfmiesleep, | think it's just such a good tool for life

WOXB GKSNB IINB ft20a 2F LIS2LXS ¢6K2 FNB YIeé&os
where sleep is disturbed, so | don't necessarily think it would just be something that | would

be thinkingabout the, the worstase insomnia. You know, | think everybody can benefit from

the interventiod o0 Y2 c X -BE)PYy X [ ®PoHp

Category 1.4. Contributing Factors

Keyworkers had rmawareness of behavioural, environmental, biological and psychological

FI OG2NAR 02y (i NX oadei of tiietaséléad it JFe2l Ndckiof sBuUstLAE andiroutine

Ad OldzaAaAy3a LIS2LX ST (KS@QNB f A1 SI slkepiggitit a adl
afternoon during the daytime o0 Y 2 n X -21)3Thes& facfoi® weate linked 403. Stage

and Stability2 ¥ G KS & SoNdgd sait Bf wiizd ywiNSnd, i people, in early stages of
recovery, aren't doing particularly much, em, the 3NBX Qa | 3I22R OKI yOS
to be overly tired whentheygotoked 6 Y2 p X -BB)IAPH X [ dpc

Category 1.5. Impact of Covid19

YS@G2NJ] SNE FStG OGKI O / 20ARMPbsKuteR yealV[Cavidld SR 2y
KFra KFER Fy AYhJor&@ihéber of ®eRsons. '@ sayepsrtly because the, the,

maybe the usual structure and routine is not there. So, groups and activities or work, em, that's

been taken away, so that lack of structure and routine. And again, | think, I've noticed a lot of
people talking about sort of a more vivid dreams and things since lockdown. So yeah, that,
that's been quite a common theme. Actually, having this is, lots of people talking about quite
vividdreamé o0Y2 nz -MJAdPHZ [ dcc

Category 2. Existing Interventics

Category 2.1. Keyworker Interventions
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YS@32NJ] SNE NBLIZ2 NI SR dza Fiyidihg éuf aSvéellit rRote Ado& thdr | Yy R
sleep patterns first, so, sleep diaries, sleep hygiene and get some leaflets that | would refer to

as well. There's a bétet on sleep that often give to some patients. Em, we, it tends to be

basic, trying to do basic interventians 0 Y 2 y ¥ -64)3They Jelt ¢xiStiogvinterventions

g SNB  AdoktihidkRwe have a lot of interventions though. | mean, | think wgote

{2YSX L GKAYy]l ¢6SQ@S +tt 320 | 02dzZLlX S 2F (GKAY
very simple things. And then you've got medication. But other than that, there's not a great

deal to be honest 0 Y2 H X A and vafiathler im dir delivery and keyworker

02 Yy T A Refeyy ®yvEorker is probably a bit different in what they offer and what they're
comfortable and confident in offering. So, | think that's something that's really important, to
consider, because it's not without inigrk 2y 2F KSf LIAYy3 a2YSo02ReéxX o
necessarily a consistent approach because everybody's got different levels of experience and

maybe... competeonfidence in delivering certain interventiens 6 Y2 ¢ X -60J3dH X [ ®pp

Category 2.2. Medicatio

Keyworkers identified beliefs that medication was efficacious in the short term but was not
STFTFSOUGADS t2yaASNI SN¥P ¢KA&a 0SEAST XBNSYIIGKS
so effective, is more effective than medications [in changirepkld@etter than medication,

because medication is just a shogtm intervention. It's, you know, they can't, it's not the
longterm solutiorg 0Y2 mMZ -LJH Keyworkérsbsgemed to prefer a Rdrug

Ay (0 S NI 8 wdicdar? [imprové sleep] withoutyre giving them chemical interventions,

then, that'sagoodsign 06 Y2 H 2 -PRJA)amd3elt fhab senvige users would appreciate

anonR NHza A y ( 6thNd& § igtiofioar yating @eople would really, ah, you know, value

that and appreciate that [alirnative to medicatiod] o60Y2 oX LJA®nX [ ®mMoc L D

2. Existing Interventionsvas linked closely t6.2. Resource Restrictigras there was a view

that sleep intervention resources were limited.

Category 3. Beliefs about Sleepio
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Category 3.1. Helpful

Keyworked KSf R LI2aAGAGS @GAS6a | 02dzi GKS KISt LIF dz
KFEIgS y2G NBIFIR dzLJ 2y |y@UuKAYy3 2NJ NBASHNOKSZ 0 dz
got belief in them. From time to time | use them myself. You know yfameinbers use them.

They do work. | hear people saying positive things about them, so | just say that to patients

as well. These things, do help. Try and encourage people to kinda pull them out and u#se them
(KW?7, pg.5, L.26204). They felt Sleepio spg&ckh O f f & ¢ 2 dzhiRk it beSfantasiid LJF dzf >
w2 KIFIgS | 00Saa6X hdJadvdal OQAPas: Aldde STFSOI

Category 3.2. Safe

YSe62N] SNB ARSYGATFTASR 0Sft A S gIdeghAthink iK's gdingftd S S LIA 2
doany harmfoanybodg 6 Y2 HXY LJAPTIEI [ PHccULOLP ¢CKS@aHTHRRT &L
d think especially during Covid's times, people might feel safer accessing something digitally
rather than having that kind of fac-F I OS O2y Gl OG0 wX6 QetyaahdR 2 FFS
security ifitwas digitdl 0Y2 0oX -Q)FdPo X [ ddn

Category 3.3. Concerns about Sleepio

Keyworkers expressed some concerns about Sleepio implementation in FEP services. Despite
belief in its safety, they were worried that it may increase distrasd paranoia about
G§SOKy2f 238 | yR ItovGui Yedmaybe ryfokeltrauNBi® fbr thém if they're on
GKSANI 246y (GNBAY3 (G2 R2 (GKA& FTNBY K2YS | yR Y
talking to them, and thinking about somebody who's goithgough psychosis, that could

possibly be problematic 6 Y2 n X -RI3)PSnibe kpywerkem thought that fatmeface
AYGOGSNISY GAz2ya | MinksfacaioSaceaQETIBoNE @dkably Ge more effedtive

(KW1, pg.3, L.106). Other concemmentioned by only one keyworker were the ease of
disengagement, increased worry about sleep, and the remote nature of monitoring feeling

anxiety-provoking to keyworkers, as they may not be able to respond quickly.
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Category 3.4. Tool in the Toolbox

Keyworlers conceptualised Sleepio as an additional tool in the toolbox for both keyworkers

YR &S NIAOSR [StapB]N#bEd gidre them another tool, as | say, in their toolkit,
something that they can go to as and when they neéd it6é Y2 y ¥ H¥EBDPThEy [ ®mn H
AYRAOFGSR | NBfFESR | LILINGIIsdi Kf liké pou'rdzdiofggria useK S A Y
every single intervention under the sun with a patient. But the more that you've got, | guess,
A2NI 2F fA1S WAY @ 2 diNg diseussiorofian the hietker. 16iSnothimgt S § 2
butagoodthing 6Y2pZXZ RIYPcI [ ODHMA

Category 3.5. Anticipated Mechanisms

Keyworkers explored anticipated features of Sleepio. These included education and
knowledge about sleep and behaviour changegucing distress around sleep disturbance,

reduced fear of relapse, service user autonomy, and flexibility of access to the app. Autonomy

was seen as differentimig{ f SSLIA2 FNRBY 20§KSNI Ay (S NBPosdi A 2y &
0KS 322R AMKAIAGS&E 0KXB LI GASYld 26YySNEKALI 2SN
| think, yeah, | think our patients could probably do with a bit more of. Em, | think they maybe

lean a wee bit more heavily on keyworkers in particular, rather than maybe hakag bn

that responsibility for their own caie 0 Y 2 y43L.1228® 0

Category 3.6. Interaction with the Service

Keyworkers believed there was a role for service professionals in promoting the application,
supporting engagement, helping with any difficulties, checking on progress via the Sleep Clinic
interface, and providing additional input where needed. This wdsedt to5.4 Engagement

and Connectiolx | sappose the keyworker tends to be the person that has the most contact

with the person? So just, so | know how that person is been getting on, not just in terms of the

aft SSLK 129 (KS2Q@S 0i§N ke mokidg/in itSahding@ovemantsg A G K
are noted or are things getting worse and it gives us the opportunity to bring that to an

appointment and see, you know, | notice you've not been sleeping as well this week. Is there
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anything going on? Is therengthing you're worried about? And | suppose it just breaks down

every barrier in terms of starting those conversations with somgone® Y2 o X BE)by Z [ D
Keyworkers spoke about the importance of all professionals providing a unified message in
implement (i A Rtlyirik hasiing access to the support of the different professionals as well...

would be helpful, because we all sing from the same hymn sheet in a way so they would be

able to, em, ask questions of who ever seenthemo Y2 y 2 -RE)Pc X [ PHH G

Categry 4. Service User Facilitators and Barriers
Category 4.1. Comfort with Technology

Keyworkers felt that FEP service users were generally comfortable with technology and digital
AYIiSNBSyiGAz2ya fA1S KattudfylthiniRthissiqditexriting, $his dpgzA G I 6 f ¢
because it's the way things are going these days. And again, our, the age group of the people

we support are proper, like, so tech savvy, and | think it will be a lot of people will be keener

G2 R2 GKIFG OGKF Yy Linat toredetyBody, butil dbdhinkkadopok feogke tvik A 0
be keener to, to, or more receptive to a sort of digital thing as opposed to face to face sort of
interventiore o0Y2nX HIBPoZ [ dmnd

Category 4.2. Digital Access

Digital literacy and access wekeRSY G A FASR | & ONXzOA I fl thifkth® G 2 NR )
biggest issue with it ia-accessibility for everyone. There are some people who perhaps don't

have a smartphone, smartphones for instance, and you won't be able to access it that way. |
guess that's probably the biggest thing for me... The only kind of real barrier | guess, like, is
everyone being able to accessit 0 Y2 p X -l143)dKeyworkers kinkexd this theme4a.

Stage and Stabilitynoting that social factors were relatedtodq 2 F RA 3Somd f | OO
LIS2LX S R2y QG KIFI @S | 00Saa G2 GSOKy2ft238d azal
think, but, uh, | see a lot of people with really chaotic lifestyles. | don't, you know, they don't

have, you know they may have a snpdrdone one week, but the next week it is in the pawn

AK2L) YR (GKSe R2yQUé K6 PSH A YIMDNY S T KS K2d
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Category 4.3. Stage and Stability

Keyworkers spoke about factors they thought would exclude service users from Sleepio. They
thought that service users at an early stage of recovery or with continuing psychosis
aeyLlizya ¢2dz R vy 2viondér¥ peodldliN®RardNsill lpréty, >or still kinda
experiencing symptoms and still pretty kinda, em, suspicious, or paranoihabever, or

distracted [may not be suitable]... Em, so | guess people in early recovery or in recovery ...
GKS@QNB 3J2yyl LINIAOALIGS Y2NB (KIFy LIS2LX S
relationships with the team, are gonna be more kinda diffifar those reasons. You know,
1AYRIFY 06dzAf RAY3 dzZLJ GNMzaAd FyRX SYX a2 L 3dsSa
recovery, you know? Will impact on whether they take fpart 6 Y2 17 X E&IPT > [ P
Keyworkers said they consider substance misuseasiusion criterion for participation,

owWhat | wonder about, maybe like drug use if somebody's heavily into substances, how? You
1y263 K2pQa GKIGUA YIFreoSz 3J2yyr Sz Adua 3F2yyl
of that information and educatioand | guess | could see that the substances would maybe

be a real barrier to actually engage in and make any benefits fromit Y2 ¢ = -RE)bc Z [ P
Both factors were closely related tb4. Priorities for Caras keyworkers thought sleep may

not be a piority and t05.4. Engagement and Connectipas these factors may impact on

engagement.

Category 4.4. Priorities for Care

Keyworkers believed that service users would have to be in a position to prioritise sleep in

order to engage with the interventiah | sappose you can only bring a horse to water. You

can't make it drink. Like you can only provide them with the advice and | suppose it is good to
know. Em, If you know, | suppose when we're referring for psychology there is a level of their
commitmentrequired in order to get help [like for Sleepio] 6 Y2 mX {2BYPThEYy [ ®H nd
thought that keyworkers may believe sleep to be a priority when service users do not,
osometimes you know you, with certain interventions that can feel that way, like you know,

can see that this would benefit you, but you know, for them it's you know. It's not on the radar
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PG £t @OX8& 0SOlFdzaS GKSNB YIFeé 0SS 20KSNJ LIS2LJ
concerns it doesn't really seem on their radar. They don't bring. iThey don't seem that
bothered about it. Uthuh, yeah, it's not something that we're willing or wanting to address

just now. It's not a priority 0 Y 2 p8XL.2983D8)T

Category 5. Service Facilitators and Barriers
Category 5.1. Talking or not Tallgrabout Sleep

Keyworkers reported that speaking about sleep is something they do routinely, and they did

y24 FYGAOALI GS | ye NEydifficultiesyaskiSg pkople [abhdt sfeBpi?y 3 A (
None. [Sleep is] something we talk about quite a tat @&'s just like talking about the weather,

realy o0Y2 M3 LIAdpI [ dmPpT 6.2 RdsquwesSReSrthriadyyhoug y O S NI
GKFG GKS NBazdzZNOS O2yaidN}IAyida Ay |thikkSas @ SNIBA O
YS@&g2NJ] SN a2s¥ne (agt thiSgdon yout enindk Em even when you go in with the
AYaSyGAzy 2F GF1AYy3 AYyF2NXYIGA2Y YR atreéiay3d
you're going into see somebady 6 Y2 ¢ X BIB)YPy X [ ®o mn

Category 5.2. Sleepio and Resource Rettits

Keyworkers felt the demands being placed upon the service and the resource constraint in
1S862N]ISNE ¢2dz2A R FOG Fa I oAghidNJodsrids t 2he { f SS L
AYUSNBSYy(iA2y8 2dzaid 02YSa R2¢y (2tthe2aNdoad2 I R | =
aAT S&a 6SNB fA1S GKSYyZ (KS@QNB YdzOKX YdzOK KA =
just comes down to workload and pressure on keywogkersdé Y2 1 X LIMHDMmMEI [ &
Keyworkers felt that Sleepio could lessen the demands on keywobepsoviding a sleep
AYUSNISY(Az2y 6KAOK RAR Y2 &oiNdd afledisBikeKtS large Ay
intervention, but it's not necessarily all on the key worker to delivegthatb Y2 ¢ £ 41J3 dp X
177). However, they were concerned thatth@y2 dzft R A G NHz33t S (2 Y2y Ad?2
2F GKS | LILIX A OF { A RoyidermodaSthativduldNoB Betads D@ indagine
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myself being outside somebody's house about to get into a visit and trying to log on and go
NAIKGP 2 KFGUa tidpattyally déhe®PK 02YRIcEQ@&EGPMn S [ dnny

Category 5.3. The Role of a Keyworker

Several keyworkers felt that the way service users viewed their role and the variety in their
NREES 41 & I 0 NNASNJIad 2 keywwikst Yoo cary kindmt sepafatedS S LIA 2
¢tKSNBUa fA1S WwWyz2s L glyid G2 dGFrt]1 G2 LA&@OK2f 2
So that could... That's a kind of barrier, because you've got lots of hats on as a keyworker
(KW4, pg.7, L.27877). This related to the thme of5.2. Resource Constrainas a limited

resource was split across many demands in the role.

Category 5.4. Active Engagement and Connection

Keyworkers believed that a strength of the FEP service was the active approach to
engagement that professioraltake to build a connection with service users. They thought

that this would positively impact implementation of Sleepio and service user engagement
g A U Kbechus& wedse quite an assertive outreach approach with all our young people, |
think that thekeyworkers would have a really proactive part in supporting someone to engage

inthisstud¢g 6Y2 02 RA)DPpEI [ PHAD

Category 5.5. Embracing Research and Innovation

Keyworkers felt the service embracing innovation and research woulidhpieé mentation of

{f SSILBRE> AL GKAY{1Z L GKAY] 6AGK waSNBAOSE Al
there's always been different things and it's always to improve the sérvicé Y2 y ¥ 1J3 by X
330), and service user engagement witif S S pdbpReXlo, tike, we've got kinda, a lot of

people previously in research. So, people have kinda, people do take part in it. You know they

do want to, and they do want to help themselves and they do want to help others through

NB a S| N Khowybwkinflazséll rese@rch to them. Not only would it help them, it would
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also help other people. A lot of folk like that notion 6 Y 2 T X BH)bKepworked deh T

that Sleepio was consistent with innovation in digital delivery during the Coyid@8emic,

OA lot of our contacts, | guess over the last year have moved to a bit of a digital platform, I'm,

L 3IdzSaa GKFrdG GASa Ay gAGK GKFEGX SY X L 3dzS3:
thatt o0Y2pZXZ HA\A)PpZ [ dmyy

Category 5.5. Farharity Needs

Keyworkers felt that they would require increased familiarity and training in use of the

FLILIX AOFGA2Y YR {fSSLI /t AYyA Ois ihppssiBleNd bsGae A y 2 N
able to get access to it as key workers to, you krii@wve a try or even. The position of using

it ourselves? Yeah, | mean that's, that's maybe just maybe just me, but | would like to be able

G2 G1rf]1 G2 &a2YSo02Reé a AT éLDXNS cSE LI@PWMINEOF Rd A
One identified that the axiety they felt about the applicatior8(3 Concerns about Sleepio

gt a NBfIFIGSR (2 (KSANEed] Anidus BadghsF[abyuk dsinglthdh G & & A
{ftSSL) /ftAYyAOB8 X Wdzaid UOFdzaS Aid4Ya az2YSikKAy3a 0
unknown,reallg oO0Y2 HX LIAPPE [ PonTOD

2.5.4. Preliminary Contributions to Logic Model
Whilst a full logic model cannot be elucidated, initial and hypothesised contributions can be

mapped onto a working logic model for Sleepio implementatibigre60 ® ¢ KS Y2 RS{
features include contextual factors, the intervention inputs, known and theorised facilitators
and barriers acting upon the implementation of the intervention, anticipated intervention

mechanisms, angdotential outcomes of Sleepio implementation in FEP services.
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Contextual Factors

Covid19 pandemic and associated regulations
NHS Scotland and specific service response to pandemic
Complex systems in NHS Scotland
Complex and set workflows in FEP service — 2 year or 3 year intervention pathway model
Lack of a physical health/sleep assessment and intervention pathway

Complex, large, risky caseloads
Aclual and perceived resource constraints in the service (increased referrals, staff absence)
Team-based contextual factors (e.g. staffing etc.)
Service-based contextual factors (e.g. FEP vs. generic adult services)

A

Demographics of service user group

S. User Facilitators
+ Awareness of sleep as a problem
+ Appetite for sleep intervention
+ Preference for alt.to sleep medication

\

Description of Intervention

Approvals and Contracts {(NHS, University, Data
Protection, Big Sleep Ltd)

Awareness raising with service clinicians

Informal support for clinicians in identifying suitable
senvice users for referral

Clinician training about sleep and familiarisation with

+ Digitally literate and keen for digital interventions.
S.User Barriers
- Digital poverty
- Engagement with digital intervention
- Mot prioritising sleep intervention

- Lack of familiarity with digital interventions

P: upervision for key

Development of a physical health pathway Clinician Facilitators
+ Awareness of sleep as a problem
+ Appetite for sleep intervention
+ Preference for alternatives to sleep medication

S.User access to reliable device and internet
Digital CBT 'Sleepia’ intervention for insomnia
6 online sessions with animated therapist
Daily sleep diaries
Weekly SCI completion
Sleepio Sleep Clinic interface

+ Belief that current interventions are inadequate
+ Belief that Sleepio is helpful and safe
+ Belief that Sleepio builds autonomy

+ Perception that service users are digitally literate and
keen for digital interventions
+ Anticipate actively engaging with s.users whilst they
re using Sleepio

+ Used to different

appropriate to s user needs

Clinician Barriers.
- Unsure if Sleepio appropriate for perceived complex
sleep presentations
- Conceptualisation of insomnia as primary or secandary
10 psychosis, not complex relationship and interplay
- Sleepio as a new form of practice (lack of familiarity,
comfort with existing interventions)
- Belief that service users should be ‘stable’ before
working on sleep (engaged with service, non drug using,

Anticipated Mechanisms of Impact
Increased knowledge about sleep

Behavioural changes
+ Decreased time in bed Anticipated Outcomes
+  Decreased napping

. " . Reduced insomnia symptoms
= Consistent time to bed and rise

Impacts on symptom profile

Increased clinicianand service knowledge about
sleep

Increased clinician knowledge about relationship
between sleep and psychosis

Building sleep intervention pathways

Cognitive changes:

+ Decreased unhelpful beliefs and attitudes around
sleep

* Increased internal sleep locus of control

* Increased self-efficacy regarding sleep

Changes in clinical practice

Arousal changes:
+  Decreased physiological arousal
* Decreased cognitive arousal

Psychological changes:
- Reduced distress around sleep
* Reduced fear of relapse

-

Anticipated Adverse Effects
Increased paranoia
Unhelpful sleep monitoring behaviours
Increased disiress about sleep
Increased fear of relapse

Decreased sleep time and increased slespiness in early
intervention

Deerioration in functioning in early stage of intervention

o

Lowered mood during sleep restriction

stable social low psychosi
- Lack of keyworker time to discuss sleep, support
intervention

- Belief that they can use part of Sleepio intervention
- Concerns about anticipated adverse effects

Service Facilitators
+ Service promotes innovation and research
Service Barriers
- Sleepia as a new form of practice (not integrated into

existing pathways of care)

| 1

Figure6. Preliminary logic model describing the initial implementation of Sleepio.

Black text represents elements arising from preliminary dataen text represents hypothesised elements. Purple text represents elements not yet in place.




HetP 5A&30dzAaA2Y
2.6.1. Implementation of Sleepio
This study presents preliminary data arising from a process evaluation of the implementation

of dCBTi intervention in a FEP service in NHS Scotland. There were significant impacts to the
study implementation timeline due to required approvals and contratsoss the three
contributing organisations. With efforts to advertise the study and integrate it into the

service, the rate of referral was ten referrals in 11 weeks.

Qualitative data suggests that service resource constraints may have impacted orssileep
beingSELX 2NBR YR NBFSNNIfa YIRS (il FFQa O2y 0!
and their understanding of the relationship between sleep difficulties, psychosis, and mood
symptoms may have also limited referrals. Clinicians identifipplying additional referral
criteria related to service user stability (e.g. considering substance misuse an exclusion
criteria). Initial quantitative data suggest that referred service users were experiencing
relatively mild symptoms of psychosidzive of ten referred service users consented to
participate to the study. These service users altigiglhtified as White British, which may not

be representative of people experiencing psychosis (CaBtaae and Selten, 2005). erh
demographics and symptaeatology characteristics ofeferred service usersiay presenta

basis for concernHealth inequalities based on protected characteristics including race and
ethnicity may widen if digital health interventions are not equitabifered or adaptedor all

groups (Latulippe et al., 201,7Zhang andNalsham, 202)L Digital health innovations are
known to increase the risk of health inequality for people experiencing severe mental ill
health (Spaakis et al., 2R1). In this, the use of digital methods compounds the health divide
already experienced by peopleho lack access to deviceaxf, minority ethnicityand/or who
experience severe mental-Health in an intersectionahanner (Zhang and Walsham, 2021).

It is therfore imperative thatSleepioimplementation is considered witindividuals of

minority ethnicity and who are experiencing severe mentdiefhlth.

All consenting participants were eligible for inclusion. Consenting service users reported
moderate to seere insomniathe presence of other sleep disorde@nda range ofmood
symptomatologyfrom non<clinical levels to extremely severgepression and anxiety
However, psychosis symptomatologrsreported to below. Taken together with findings

from framework analysis, this suggests that clinicians primarily referred service users who are



considered more stable ipsychosigresentation, and for whom they consider sleep to be
the outstanding difficlty or the driver of mood difficultie Participating service users
reported low levels of anxiety about Covid19. These measures were collected >1 year after
initial Covid19 regulations and scores may have been different if the study was undertaken

earlierin the pandemic.

Currently no participants have reached the end of thewkek intervention timeline.
Preliminary application usage data suggests that service users have a mixed response to the
application, with some using it on a weekly basis and othetstarting the intervention. One
participant stopped using Sleepio due to losing access to a device. People attending mental
health services are disproportionately affected by digital poveartg exclusior(Tobitt and
Percival, 2019Spanaki%t al., 2@1). We did not provide a device nor data to participants,
which is likely to induce inequalities in access and increase the impact of digital poverty, as
represented in the working logic modé&lurthermore, we are aware that there is a synergistic
relationship between poverty, race and ethnicity and mentahéhlth in promoting digital
exclusion (Zhang and Walsham, 202tlis critical that we monitor indicators of exclusion in
ongoing data collection and consider the impacts this has oragpdicability andimitations

of the resulting logic model.

2.6.2. Expectations for Sleepio

2SS St dzOARIFGSR (1S@62N] SNBEQ LISNOSAGBSR 06 NNA SNJ
Sleepio implementation. Overall, keyworkers recognised the importance and variety of sleep
difficulties in the FEP population (Reeve et al., 2019b), and the rethijprsleep has to
psychosis and mood symptomatology (Freeman et al., 2009, Freeman et al., 2012, Reeve et
al., 2015). They identified the limitations of current offered sleep interventions and the need
for additional interventions (Waite et al., 2020). Keykers described their beliefs and
concerns about Sleepio. Allan et al. (2019) found that clinicians expressed similar concerns
about the EMPOWER digital intervention for relapse management in psychosis as potentially
increasing paranoia. Increased parénds one possible outcome of digital intervention for
psychosis (Eisner et al., 2019). Keyworkers anticipated service user autonomy to be an

important mechanism in Sleepio intervention. Other studies of digital interventions in
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psychosis have found thanproved seHmanagement is an outcome of digital applications

(Berry et al., 2019, Eisner et al., 2019, Huéttamos et al., 2016).

Keyworkers suggested service user facilitators and barriers to the intervention. They
identified applying their own eligibiy criteria when considering referrals; for example
perceived stability and likelihood of engagement. Kingdon and Kirschen (2006) found that
beliefs about service user engagement impact on whether psychological interventions are
offered to people affectedby psychosis. The impact of service user comfort with technology
and service user stability that were considered in our study were also identified as facilitators

and barriers to the implementation of the EMPOWER digital intervention (Allan et al., 2019).

Lastly, we developed an understanding of service level facilitators and barriers to
implementation of Sleepio. Similarly to themes resulting from our analysis, clinicians in the
EMPOWER implementation trial expressed concerns that the application wasffiotently
personcentred and believed that restricted resources would impact on its implementation
(Allan et al., 2019). Palmi€laus et al. (2013) also found that service user participants were
concerned that a digital monitoring application woulddtee the persorcentred elements

of their care.

2.6.3. Preliminary Logic Model
Our preliminary logic model incorporates findings from our data with theorised mechanisms

and outcomes. As the model was largely informed by clinician perspectives, the paglimin

model should be understood as being through this lens rather than being from the
perspectives of multiple stakeholders. Certain features are therefore likely to be
underdeveloped, for example implementation facilitators and barriers, hypothesised

mechanisms, and outcomeom the perspective oervice users.

The hypothesised mechanisms of the intervention were developed from CBTi literature and
gualitative data. Qualitative data suggested that keyworkers anticipate reduced distress
around sleep and kuced fear of relapse. Known CBTi mechanisms include increased
knowledge about sleep, behavioural changes such as decreased time in bed, decreased
napping, and consistent sleep scheduling (Maurer et al., 2021, Schwartz and Carney, 2012),
cognitive changesuch as decreased unhelpful beliefs and attitudes around sleep, increased

internal sleep locus of control, and increased-&dificacy regarding sleep (Chow et al., 2018,
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Eidelman et al., 2016, Schwartz and Carney, 2012), and changes to physiologicajraine

arousal levels (Schwartz and Carney, 2012). Interviews also revealed hypothesised adverse
effects represented in the model, including increased paranoia, unhelpful sleep monitoring
behaviours, increased distress about sleep, and increased feelapte. From the literature,

we can also hypothesise that decreased sleep time, increased sleepiness, deterioration in
functioning, and poorer mood may occtor some peopleduring intervention (Kyle et al.,

2011).

2.6.4. Strengths and Limitations
One grength of the presented work is its design. Process evaluations have been used

previously to consider the implementation of digital interventions in psychosis (Allan et al.,
2019, Berry et al., 2019). The MRC process evaluations framework for comptegnititens
highlights the importance of integrating mix@dethods results from process evaluations to
better understand what is observed within clinical trials (Moore et al., 2015). Deaton and
Cartwright (2018) argue that randomised clinical trials arehsisufficient in understanding

the implementation of a complex intervention nor to lead to practical clinical implementation,
and should be supplemented by the use of implementation methodology. Our methodology
allows us to fully understand the implemetitan of Sleepio and inform future clinical efficacy

trials (Greenhalgh, 2017).

As above, onecrucial f AYAGIGA2Y 6+ a GKFEG ljdafAGEOGADBS
perspectivesThis limits the logic model t@presenting only facilitators angiarriers through

the clinician stance and lens and as such is inherently incomipiéte understanding of the

factors and stakeholdersnfluencing implementationin the planned overarching study, we

plan to incorporate service user and keyworker perspes prior to and following Sleepio
intervention. Berry et al. (2019) noted the importance of qualitative investigations taking
place prior to and during the implementation of a complex intervention, as opposed to only
afterwards, as this allows the impleentation to be guided by findings. The outcomes of our
study could, for example, guide training in FEP services regarding sleep and Sleepio. We also
contribute to the wider understanding of how digital interventions can be implemented in
psychosis serviee(BerZeev et al., 2012). Stakeholder perspectives on implementation of

digital interventions in psychosis are currently underrepresented in the research (Bucci et al.,
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2018) and are critical to the implementation of optimised interventions (Biagiaati,€2017).

At present, we provide data from only one stakeholder group.

The presented work comprises preliminary data of implementation factors and
characterisation of service users. We recruited from a single healthboard FEP service. As a
result of thisand of our contextual constructionism stance the resulting qualitative
framework and logic model may not be generalisalblee use of nofprobablistic samplings

likely to bias our qualitative dataset; as those who volunteered may hold particular views
about Sleepio implementatiorAdditionally, consenting service users were limited to people
with devices and internet accesBhisis likely to exclude people thhe FEP population from
participation, and biases the participant samphg. present, consenting service users are
homogenous in theiselfidentified ethnidty anddo not represent theunderlying population

of people experiencing FEBrésnahan etal., 2007. This limits the applicability of the
resulting logic model in the service and generallg,tlis may not take into account
symptomatology,usage chacteristics,facilitators and barriers experienced by people of

minority ethnicity.

Our qualiative sample was relatively small, as it was limiteckbyworkeruptake. Results
should be interpreted carefully, particularly considering the epistemological stance taken.
Henninket al. (2017) concluded that conventional saturation in qualitative data is reached at
nine participants, but 124 provide comprehensive saturation. However, Young and Casey
(2019) have suggested that our sample size is sufficient in capturing themesall@r no
service user consented to take part in qualitative interviews. This limits the scope of the
preliminary logic model and restricts its interpretation to representing the factors acting upon
the implementation of Sleepio through the lens of dians and the service. It is also likely
GKFG NBaSFNOKSNI cwQa LRairidirzy |a | Ot AyAaOA
interpretations made. As such, these limitations are explicitly considered in our analysis
methodology and epistemological pasi. Researcher FR conducted the majority of
gualitative analysis. Whilst this could be considered adequate in the context of the doctoral
project, the study would benefit from an iterative analysis of this data using a team approach.
Such an approach wadilallow for a mix of experiences and perspectives to shape the

resulting categories and stutategories, increasing reflexivity and reducing bias in the results.
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2.6.5. Implications
This project has led to development of a preliminary logic model of th@eimentation of

Sleepio in an NHS Scotland FEP service, which will inform the ongoing process evaluation.
Planned further work will fully characterise implementation and provide outcome signals for
the impacts of Sleepio intervention on symptomatology. [@aave work will elucidate
keyworker and service user perspectives on the Sleepio intervention prior to and following its
use. It will be particularly important to recruit service users to interview, to develop the

resulting logic model more fully fron6sNIJA OS dzASNBQ QOASGLRAYy(a®

We can recommend that further awarenesassing about sleep difficulties, the project, and
its inclusion/exclusion criteriare undertaken. Training should be providealith a focus on
diverse sleep difficulties and the relatidnp between sleep and psychosis. Keyworkers may
benefit from sessions familiarising them with the Sleepio application. Opportursitieald

be givenfor keyworkers to meet with study researchers and informally discuss referrals.
Referrals to the project arlikely to fluctuate with service resource. This project will provide
important information which may guide future clinical trials of Sleepio efficacy in the context

of first episode psychosis.

Future work should consider incorporating the views of otsi@keholdergncluding;family

and friends, persons with lived experience of first episode services, and multidisciplinary
professionals. Our understanding of Sleepio implementation would be greatly improved if
similar research were undertaken in otherstiepisode services across the United Kingdom.
This would allow us to examine which parts of our findings are comsigatific and which are

generalisable.

Hdd / 2y Ot dzaA 2y A

To our knowledge, this is the first exploration of the implementation of Sleagpi@ first
episode of psychosis service. We provide a preliminary and working logic model of this
implementation which will be used to guide the development of the ongoing project and may

contribute to future efficacy trials
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articles; Brief communications; Controversies; Case reports; Letters to the Editor; Journal search and
commentaries; Book reviews; Meeting announcements; Listing of relevant organisations plus web
sites.

AUDIENCE
Neurologists, clinical neurophysiologists, psychologists, psychiatrists, internists, particularly

pulmonologists, cardiologists, gastroenterologists, nephrologists; sleep technologists, pediatricians,
family physicians, otolaryngologists. neurosurgeons, dentists.

IMPACT FACTOR
2020: 3.492 © Clarivate Analytics Journal Citation Reports 2021
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The primary emphasis of the journal will be clinical and to this end, a number of different types of
articles will be published. Each type will be aimed to provide clinically important information needed
to keep up to date with the practice of sleep medicine, written in a way to foster interdisciplinary
understanding and make clinical information accessible to all practitioners.

Sleep Medicine publishes the following types of articles:

» Original Articles dealing with diagnosis, clinical features, pathophysiology, etiology, treatment
(by all relevant modalities, including pharmacological, instrumental, surgical, behavioral, nutritional),
genetics, epidemiology, natural history and prognosis of human sleep disorders will be considered
for publication, provided these have not been previously published except in abstract form or
have not been submitted simultaneously elsewhere. Reports may alsc include technical aspects of
sleep medicine, which are relevant for diagnosis, pathophysiclogy, etiology, treatment and natural
history. Basic research articles will also be published where they have a direct impact on or shed
considerable light on clinical aspects of sleep. Submission of original articles based on animal or
human experimental studies are encouraged, and these articles should include a comment in the
abstract and discussion about the potential clinical relevance of the study.

* Review articles on all aspects of clinical sleep medicine and related basic science that contribute
to understanding clinical sleep medicine will be published. Reviews will be timely, emphasize areas
undergoing new development, and include both state of the art reviews and multi-author discussion
of controversial areas.

» Editorials on manuscripts published elsewhere in the journal or on a timely and controversial topic
will be published occasionally. Editorials may contain up to 1000 words and 20 references.

Inclusive language acknowledges diversity, conveys respect to all people, is sensitive to differences,
and promotes equal opportunities. Content should make no assumptions about the beliefs or
commitments of any reader; contain nothing which might imply that one individual is superior to
another on the grounds of age, gender, race, ethnicity, culture, sexual orientation, disability or health
condition; and use inclusive language throughout. Authors should ensure that writing is free from bias,
stereotypes, slang, reference to dominant culture and/or cultural assumptions. We advise to seek
gender neutrality by using plural nouns ("clinicians, patients/clients") as default/wherever possible
to avoid using "he, she," or "he/she." We recommend avoiding the use of descriptors that refer to
personal attributes such as age, gender, race, ethnicity, culture, sexual orientation, disability or health
condition unless they are relevant and valid. These guidelines are meant as a point of reference to
help identify appropriate language but are by no means exhaustive or definitive.
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Submission to this journal proceeds totally online and you will be guided stepwise through the creation
and uploading of your files. The system automatically converts your files to a single PDF file, which
is used in the peer-review process.

As part of the Your Paper Your Way service, you may choose to submit your manuscript as a single file
to be used in the refereeing process. This can be a PDF file or a Word document, in any format or lay-
out that can be used by referees to evaluate your manuscript. It should contain high enough quality
figures for refereeing. If you prefer to do so, you may still provide all or some of the source files at
the initial submission. Please note that individual figure files larger than 10 MB must be uploaded
separately.

References

There are no strict requirements on reference formatting at submission. References can be in any
style or format as long as the style is consistent. Where applicable, author(s) name(s), journal title/
book title, chapter title/article title, year of publication, volume number/book chapter and the article
number or pagination must be present. Use of DOI is highly encouraged. The reference style used by
the journal will be applied to the accepted article by Elsevier at the proof stage. Note that missing
data will be highlighted at proof stage for the author to correct.

Formatting requirements

There are no strict formatting requirements but all manuscripts must contain the essential elements
needed to convey your manuscript, for example Abstract, Keywords, Introduction, Materials and
Methods, Results, Conclusions, Artwork and Tables with Captions.

If your article includes any Videos and/or other Supplementary material, this should be included in
your initial submission for peer review purposes.

Divide the article into clearly defined sections.

Figures and tables embedded in text

Please ensure the figures and the tables included in the single file are placed next to the relevant text
in the manuscript, rather than at the bottom or the top of the file. The corresponding caption should
be placed directly below the figure or table.

Subdivision - numbered sections

Divide your article into clearly defined and numbered sections. Subsections should be numbered
1.1 (then 1.1.1, 1.1.2, ...), 1.2, etc. (the abstract is not included in section numbering). Use this
numbering also for internal cross-referencing: do not just refer to 'the text'. Any subsection may be
given a brief heading. Each heading should appear on its own separate line.

Introduction
State the objectives of the work and provide an adequate background, avoiding a detailed literature
survey or a summary of the results.

Material and methods

Provide sufficient details to allow the work to be reproduced by an independent researcher. Methods
that are already published should be summarized, and indicated by a reference. If quoting directly
from a previously published method, use quotation marks and also cite the source. Any modifications
to existing methods should also be described.

Results
Results should be clear and concise.

Discussion
This should explore the significance of the results of the work, not repeat them. A combined Results
and Discussion section is often appropriate. Avoid extensive citations and discussion of published
literature.

Conclusions
The main conclusions of the study may be presented in a short Conclusions section, which may stand
alone or form a subsection of a Discussion or Results and Discussion section.

Appendices

If there is more than one appendix, they should be identified as A, B, etc. Formulae and equations in
appendices should be given separate numbering: Eqg. (A.1), Eg. (A.2), etc.; in a subsequent appendix,
Eg. (B.1) and so on. Similarly for tables and figures: Table A.1; Fig. A.1, etc.
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Abstract

A concise and factual abstract is required. The abstract should state briefly the purpose of the
research, the principal results and major conclusions. An abstract is often presented separately from
the article, so it must be able to stand alone. For this reason, References should be avoided, but if
essential, then cite the author(s) and year(s). Also, non-standard or uncommon abbreviations should
be avoided, but if essential they must be defined at their first mention in the abstract itself.

For Original Articles and Brief Communications a structured abstract should be provided of not more
than 250 words. The abstract should be organized by: Objective/Background, Patients/Methods,
Results and Conclusions. No abstract is reqguired for Images in Sleep Medicine or Video-Clinical
Caorners.

Graphical abstract

Although a graphical abstract is optional, its use is encouraged as it draws more attention to the online
article. The graphical abstract should summarize the contents of the article in a concise, pictorial form
designed to capture the attention of a wide readership. Graphical abstracts should be submitted as a
separate file in the online submission system. Image size: Please provide an image with a minimum
of 531 x 1328 pixels (h x w) or proportionally more. The image should be readable at a size of 5 x
13 cm using a regular screen resolution of 96 dpi. Preferred file types: TIFF, EPS, PDF or MS Office
files. You can view Example Graphical Abstracts on our information site.

Authors can make use of Elsevier's Illustration Services to ensure the best presentation of their images
and in accordance with all technical requirements.
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Appendix 1.2. Proposal Outline for Systematic Review

PROSPERO National Institute for
International prospective register of systematic reviews Health Research

UNIVERSITY of Jork.
Centre for Reviews and Dissemination

Systematic review

Fields that have an asterisk (*) next to them means that they must be answered. Word limits are provided
for each section. You will be unable to submit the form if the word limits are exceeded for any section.
Registrant means the person filling out the form.

1. * Review title.

Give the title of the review in English
The Prevalence of Insomnia in Non-Affective Psychosis and its Relationship to Positive and Negative

Symptoms: A Systematic Review

2. Original language title.

For reviews in languages other than English, give the title in the original language. This will be displayed with
the English language title.

3. * Anticipated or actual start date.

Give the date the systematic review started or is expected to start.

31/03/2021

4. * Anticipated completion date.

Give the date by which the review is expected to be completed.

31/07/2021

5. * Stage of review at time of this submission.

Tick the boxes to show which review tasks have been started and which have been completed. Update this
field each time any amendments are made to a published record.

Reviews that have started data extraction (at the time of initial submission) are not eligible for
inclusion in PROSPERO. If there is later evidence that incorrect status and/or completion date has been
supplied, the published PROSPEROQ record will be marked as retracted.

This field uses answers to initial screening questions. It cannot be edited until after registration.

The review has not yet started: Yes

Page: 1/12
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INHS |

PROSPERO National Institute for
International prospective register of systematic reviews Health Research
Review stage Started Completed
Preliminary searches No No
Piloting of the study selection process No No
Formal screening of search results against eligibility criteria No No
Data extraction No No
Risk of bias (quality) assessment No No

No No

Data analysis

Provide any other relevant information about the stage of the review here.

6. * Named contact.

The named contact is the guarantor for the accuracy of the information in the register record. This may be
any member of the review team.

Fiona Robb

Email salutation (e.g. "Dr Smith" or "Joanne") for correspondence:
Dr Robb

7. * Named contact email.

Give the electronic email address of the named contact.

0702839m@student.gla.ac.uk

8. Named contact address

Give the full institutional/organisational postal address for the named contact.

Institute of Mental Health and Wellbeing, Garthavel Royal Hospital Administration Building, 1st floor 1055
Great Western Road, Glasgow, G12 0XH

9. Named contact phone number.

Give the telephone number for the named contact, including international dialling code.

07742367822

10. * Organisational affiliation of the review.

Full title of the organisational affiliations for this review and website address if available. This field may be
completed as 'None' if the review is not affiliated to any organisation.

University of Glasgow

Organisation web address:

Page:2/12
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PROSPERO National Institute for
International prospective register of systematic reviews Health Research

https://www.gla.ac.uk/researchinstitutes/healthwellbeing/research/mentalhealth/

11. * Review team members and their organisational affiliations.

Give the personal details and the organisational affiliations of each member of the review team. Affiliation
refers to groups or organisations to which review team members belong. NOTE: email and country now
MUST be entered for each person, unless you are amending a published record.

Dr Fiona Robb. University of Glasgow

Professor Andrew Gumley. University of Glasgow

Dr Louise Beattie. University of Glasgow

Dr Mairi Spanswick. NHS Greater Glasgow and Clyde

12. * Funding sources/sponsors.

Details of the individuals, organizations, groups, companies or other legal entities who have funded or
sponsored the review.

Shisrsygstenlatt deets| wibdiehsamdnite ibesnoa it ofvbesitgcpfieiasgdfor the award of a doctorate in Clinical
Psychology at the University of Glasgow.

Grant number(s)

State the funder, grant or award number and the date of award

N/A

13. * Conflicts of interest.

List actual or perceived conflicts of interest (financial or academic).
None

14. Collaborators.

Give the name and affiliation of any individuals or organisations who are working on the review but who are
not listed as review team members. NOTE: email and country must be completed for each person,
unless you are amending a published record.

15. * Review question.

State the review question(s) clearly and precisely. It may be appropriate to break very broad questions down
into a series of related more specific questions. Questions may be framed or refined using PI(E)COS or
similar where relevant.

1) What is the estimated prevalence of insomnia in those with a diagnosis of non-affective psychosis?
What is the estimated prevalence of insomnia in those experiencing a first episode of psychosis?

What is the estimated prevalence of insomnia in those at ultra high risk for developing psychosis?

2) What is the relationship between insomnia and psychosis symptomology in these groups?

16. * Searches.

State the sources that will be searched (e.g. Medline). Give the search dates, and any restrictions (e.g.
language or publication date). Do NOT enter the full search strategy (it may be provided as a link or
attachment below.)

MEDLINE (Ovid), EMBASE, PsycINFO, CINAHL. From database beginning - March 2021. English language

Page: 3/12
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NHS

PROSPERO National Institute for
International prospective register of systematic reviews Health Research
texts.

17. URL to search strategy.

Upload a file with your search strategy, or an example of a search strategy for a specific database, (including
the keywords) in pdf or word format. In doing so you are consenting to the file being made publicly
accessible. Or provide a URL or link to the strategy. Do NOT provide links to your search results.

Alternatively, upload your search strategy to CRD in pdf format. Please note that by doing so you are
consenting to the file being made publicly accessible.

Do not make this file publicly available until the review is complete

18. * Condition or domain being studied.

Give a short description of the disease, condition or healthcare domain being studied in your systematic
review.

Non-Affective Psychosis: 'Psychosis' is the experience of loosing touch with reality. Positive symptoms of
psychosis include hallucinations and delusions. Negative symptoms include apathy, alogia, avolition and
anhedonia. 'Non-affective' describes psychosis occurring in the absence of major mood disruption. Formal
psychiatric diagnoses falling into this category include schizophrenia, schizophreniform disorder, brief
psychotic disorder, delusional disorder, schizoaffective disorder, and psychotic disorder not otherwise
specified. We will also review papers focusing on those experiencing early psychosis or a first episode of

psychosis, and those who are in prodromal stages or considered at ultra high risk of developing psychosis.

Insomnia: Insomnia describes a significant difficulty with falling asleep or staying asleep. Symptoms of
insomnia are thought to act as a modulatory and causal factor in experiences of mental ill-health. Here we

examine insomnia symptoms in addition to formally diagnosed Insomnia Disorder.

19. * Participants/population.

Specify the participants or populations being studied in the review. The preferred format includes details of
both inclusion and exclusion criteria.

Inclusion

Participant groups affected by non-affective psychosis, based on standardised clinical assessment or
diagnosis of a schizophrenia spectrum disorder.

Participant groups described as recently experiencing a first episode of psychosis based on standardised
clinical assessment OR a recognised diagnostic system to describe schizophrenia spectrum disorder for
retrospective studies.

Participants considered at ultra high risk of developing psychosis defined by the comprehensive assessment
for at risk mental states OR structured interview for prodromal symptoms; OR a recognised diagnostic

system to describe schizophrenia spectrum disorder for retrospective studies.
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PROSPERO National Institute for
International prospective register of systematic reviews Health Research

Psychosis should not be defined solely by items within an overall measure of another condition.

Exclusion

Studies of only participants where the primary cause of psychosis symptomatology is organic (e.g. brain
injury, illness or dementia populations).

Studies of only affective psychosis populations.

Studies recruiting general population participants e.g. which examine atypical experiences as part of a

continuum in non-clinical participants.

20. * Intervention(s), exposure(s).

Give full and clear descriptions or definitions of the interventions or the exposures to be reviewed. The
preferred format includes details of both inclusion and exclusion criteria.

Inclusion
Papers which examine insomnia; where 'insomnia’ is identified using self-report questionnaires, clinical

assessment, semi-structured interview, actigraphy, polysomnography or any other clinical diagnostic

technique.
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In which sleep disorder is a primary measurement.

Insomnia should not be defined by items within an overall measure.

Exclusion

Papers which do not examine insomnia.
Where insomnia is not identified using the above techniques.

Where insomnia is reported solely as a secondary outcome (for example studies of drug efficacy).

21. * Comparator(s)/control.

Where relevant, give details of the alternatives against which the intervention/exposure will be compared
(e.g. another intervention or a non-exposed control group). The preferred format includes details of both
inclusion and exclusion criteria.

N/A

22. * Types of study to be included.

Give details of the study designs (e.g. RCT) that are eligible for inclusion in the review. The preferred format
includes both inclusion and exclusion criteria. If there are no restrictions on the types of study, this should be
stated.

Inclusion

Page: 5/12
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PROSPERO
International prospective register of systematic reviews

Primary studies reporting objective data on insomnia and psychosis.

Exclusion

Studies not written in English

Studies which were not published in a peer reviewed journal
Theses

Case studies

Conference proceedings

Reviews

Meta-analyses

Commentary on other studies

23. Context.

National Institute for
Health Research

Give summary details of the setting or other relevant characteristics, which help define the inclusion or

exclusion criteria.

Studies will typically examine sleep in people with non-affective psychosis in outpatient psychosis clinics and

services, or in inpatient settings.
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24.* Main outcome(s).

Give the pre-specified main (most important) outcomes of the review, including details of how the outcome is
defined and measured and when these measurement are made, if these are part of the review inclusion
criteria.

1) Prevalence of insomnia in psychosis and ultra high risk populations
2) Relationship to symptoms of psychosis
Measures of effect

Please specify the effect measure(s) for you main outcome(s) e.g. relative risks, odds ratios, risk difference,
and/or 'number needed to treat.

1) prevalence (expressed as percentages and 95% confidence interval)

2) descriptive summaries of the relationship to symptomatology

25. * Additional outcome(s).

List the pre-specified additional outcomes of the review, with a similar level of detail to that required for main
outcomes. Where there are no additional outcomes please state ‘None’ or ‘Not applicable’ as appropriate
to the review

N/A
Measures of effect

Please specify the effect measure(s) for you additional outcome(s) e.g. relative risks, odds ratios, risk
difference, and/or 'number needed to treat.

N/A
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26. * Data extraction (selection and coding).

Describe how studies will be selected for inclusion. State what data will be extracted or obtained. State how
this will be done and recorded.

Titles and abstracts of retrieved studies will be analyzed
Studies considered relevant, which meet inclusion/exclusion criteria will be selected
Full study publication will be reviewed for inclusion/exclusion criteria

Methodological quality will be independently evaluated and scored by two reviewers

Data extracted and coded - title, authors, journal, study design, sample, setting, assessment method for
insomnia, estimated prevalence of insomnia, assessment measures for symptomatology, relationship to

Batpteithbolegprded in an excel spreadsheet

27. * Risk of bias (quality) assessment.

State which characteristics of the studies will be assessed and/or any formal risk of bias/quality assessment
tools that will be used.

Quality Assessment Tool for Observational Cohort and Cross-Sectional Studies

JBI Critical appraisal checklist for analytical cross-sectional studies
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28. * Strategy for data synthesis.

Describe the methods you plan to use to synthesise data. This must not be generic text but should be
specific to your review and describe how the proposed approach will be applied to your data. If meta-
analysis is planned, describe the models to be used, methods to explore statistical heterogeneity, and
software package to be used.

Batdatili presatenterised reltiptabigsto symptomatology we will provide a narrative summary

Meta analysis of proportions for point prevalence - using R?

29. * Analysis of subgroups or subsets.

State any planned investigation of ‘subgroups’. Be clear and specific about which type of study or
participant will be included in each group or covariate investigated. State the planned analytic approach.

If possible given available data, we will pursue analysis by sample subpopulation (e.g. those at high risk of
psychosis, first episode of psychosis, confirmed psychosis). We will consider analysis by sample setting (e.g

inpatient or community sample)

30. * Type and method of review.

Select the type of review, review method and health area from the lists below.

Type of review

Systematic review

Health area of the review
Mental health and behavioural conditions

Page: 7/12

31. Language.

Select each language individually to add it to the list below, use the bin icon to remove any added in error.
English

There is not an English language summary

32. * Country.

Select the country in which the review is being carried out. For multi-national collaborations select all the
countries involved.

Scotland

Page: 10/ 12
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33. Other registration details.

Name any other organisation where the systematic review title or protocol is registered (e.g. Campbell, or
The Joanna Briggs Institute) together with any unique identification number assigned by them. If extracted
data will be stored and made available through a repository such as the Systematic Review Data Repository
(SRDR), details and a link should be included here. If none, leave blank.

N/A

34. Reference and/or URL for published protocol.

If the protocol for this review is published provide details (authors, title and journal details, preferably in
Vancouver format)

N/A
Add web link to the published protocol.
Or, upload your published protocol here in pdf format. Note that the upload will be publicly accessible.

No | do not make this file publicly available until the review is complete

Please note that the information required in the PROSPERO registration form must be completed in full even
if access to a protocol is given.

35. Dissemination plans.

Do you intend to publish the review on completion?

Yes

Give brief details of plans for communicating review findings.?

Intended publication in relevant journal

Plan to publish work as part of thesis for a Doctorate in Clinical Psychology, University of Glasgow

Presentation to NHS Greater Glasgow and Clyde First Episode Psychosis service

36. Keywords.

Give words or phrases that best describe the review. Separate keywords with a semicolon or new line.
Keywords help PROSPERO users find your review (keywords do not appear in the public record but are
included in searches). Be as specific and precise as possible. Avoid acronyms and abbreviations unless
these are in wide use.

insomnia; psychosis; prevalence; sleep; first episode psychosis, ultra high risk

37. Details of any existing review of the same topic by the same authors.

If you are registering an update of an existing review give details of the earlier versions and include a full
bibliographic reference, if available.

N/A

38. * Current review status.

Update review status when the review is completed and when it is published.New registrations must be
ongoing so this field is not editable for initial submission.
Please provide anticipated publication date
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Appendix 1.3. Search Strategy

Tl AB used in EBSCOHost syntax (CINAHL and APA Psychinfo)

ti,ab.used in Ovid syntax (MEDLINE R 1©R6esent and EMBASE 19%i&sent)

1. Tl insomn* OR AB insomn*

2. Tl sleep maintain* OR AB sleep maintain*
3. Tl sleep initiat* OR AB sleep initiat*

4. Tl sleeplessness OR AB sleeplessness

5. Tl sleep OR AB sleep

6. {mM hw {H hw {0 &APAPsychifow74,896: CINAHL BERS0LDVid
MEDLINE R 156,612; Ovid EMBASE 294,485)

7. Tl schizo* OR AB schizo*

8. Tl Psychos?s OR AB Psychos?s
0. Tl psychotic OR AB psychotic
10.  TI Delus* OR AB Delus*

11. Tl Hallucinat* OR AB Hallucinat*

12 {7 hw {y hw {d hw JARNPsythvnfo{l85/6650CINARLMEIGZ 4 A & C
Ovid MEDLINE R 176,523; Ovid EMBASE 286,353)

13.  TI "first episode” OR AB "first episode”
14.  TI "firstepisode” OR AB "firstpisode”
15, ¢L GaSFENIe LaeoK2aAiaéd hw !'. bSFENIe LlaeOK2a

16. {mMo hw {mn hw { gAPAEYDIhOZ 47; CIRAHDKSB3 Qvid Q
MEDLINE R 12,211; Ovid EMBASE 24,694)
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17. Tl Prodrom* OR AB Prodrom*

18. ¢L Gdzf GNI}Y KAIK NRATE hw ! . dadzf GNIF KAIK NR
19. ¢ L GhighNiANZ 1 ¢  h vhighNR &(def G NI

20 ¢L ald Nmxal YSydart adrdisSég hw !, alFd NRAajy
21. ¢ L -ridkdméntata G G Sé -hswmentata F @ S ¢

22. ¢L 4Ot AYyAOlFt KAIK NR&A1E hw !'. aO0ftAyAOlf K
23. ¢ L & OhighNAREQF£E clmivathigh NG | ¢

24, {wm1t hw {mMy hw {md hw {HAn hw {H@APAwW { HH hw
Psychinfo 5,939; CINAHL 3,329; Ovid MEDLINE R 8,934; Ovid EMBASE 19,464)

25. {c ! b5 { MH 0 WatArS P3ydnhlyitr4 4605 @INAKI2 131874 QVid
MELLINE R 3,772; Ovid EMBASE 9,091)

26. {mMH hw {mc hw {APAPsychhfd189,2R04 @NAKI248 A58; ®vid
MEDLINE R 182,241; Ovid EMBASE 297,206)

27. {c 1'b5 {Hc oOWaf §AAAPsychiRfo 4 7#5; CINXHE DA @vida Q
MEDLINE R 3,830vid EMBASE 9,262)
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Appendix 1.4. Data Extraction Proforma

Authors

Authors Abbrev

Year

Title

Study Type

Whole or Part Sample

Country

Total Sample n

Psychosis Sample n

Mean
SD
Age
Median
Range
Gender/Sex
Race/Ethnicity
Diagnoses

How diagnosis defined

Participant Care Context

How Insomnia ldentified

Overall

DIS Prevalence

DMS Prevalence

Insomnia Prevalence [EMA Prevalence

ISI Mild

ISI Moderate

ISISevere

How Symptoms Measured

Relationship to Symptoms

Statistical Relationship
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Appendix 1.5. Joanna Briggs Institute Critical Appraisal Checklist for Prevalence
Studies

JBI CRITICAL APPRAISAL CHECKLIST FOR
STUDIES REPORTING PREVALENCE DATA

Reviewer____ Date

Author Year_ Record Mumber____

Yes Mo  Unclear Not
applicable

O

1. Was the sample frame appropriate to address the target
population?

2.  Were study participants sampled in an appropriate way?

3. Was the sample size adequate?

4. Were the study subjects and the setting described in
detail?

5.  Was the data analysis conducted with sufficient coverage
of the identified sample?

6. Woere valid methods used for the identification of the
condition?

7. Was the condition measured in a standard, reliable way
for all participants?

8. 'Was there appropriate statistical analysis?

9, Was the response rate adequate, and if not, was the low
response rate managed appropriately?

o O o o o o o o O
o 0o o o o o o o O
o o o o o o o o O

O O O o O O O O

Overall appraisal:  Include D Exclude |:| Seek further info |:|

Comments {Including reason for exclusion)

€ 1&1, 2020, Al rights reserved. JBI grants use of these Critical Appraisal Checklist for Prevalence Studies - 3
tools for research purposes anly. All other enguiries

should be sent to [bisynthesis@adelaide.edu.au.
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Appendix 1.6. Joanna Briggs Institute Critical AppraiSakcklist for Analytical
CrossSectional Studies

JBI CRITICAL APPRAISAL CHECKLIST FOR
ANALYTICAL CROSS SECTIONAL STUDIES

Reviewer Date
Author Year Record Number
Yes Mo Unclear Mot
applicable
1. Were the criteria for inclusion in the sample clearly

Overall appraisal:  Include I:l Exclude D Seek further info D

defined?

Were the study subjects and the setting described in
detail?

Was the exposure measured in a valid and reliable
way?

Were objective, standard criteria used for
measurement of the condition?

Were confounding factors identified?

Were strategies to deal with confounding factors
stated?

Were the outcomes measured in avalid and reliable
way'?

Was appropriate statistical analysis used?

Commenits (Including reason for exclusion)

O O o O o o 0O Od

o O o O o o 0O 04d

O O o O o o 0O Od

]

o o o o o o 0o

Critical Appraisal Checklist for Analytical Cross Sectional Studies -

3
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Appendix 1.7. Critical Appraisal of Prevalence Studies

Table7. Quality ratings based on JBI Checklist for Prevalence Studies.

Batalla-Martin et al., 2020,

Unclear

Freeman et al. 2009 Yes Unclear Yes Yes
Hou et al., 2017 Yes Yes Yes Yes
Mondal et al., 2018 Yes Yes Yes Yes
Ogbolu et al., 2012 Yes Yes Yes
Palmese et al., 2011 Yes Unclear Yes Yes

Reeve et al., 2019

Seow et al., 2018

Subramaniam et al., 2018

Xiang et al., 2009

Batalla-Martin et al., 2020,

Unclear

Unclear

Freeman et al. 2009 Unclear 0.44
Hou et al., 2017 Yes Yes 0.78
Mondal et al., 2018 Unclear Unclear Unclear 0.56
Ogbolu et al., 2012 Yes Yes Yes 0.78
Palmese et al., 2011 Yes Yes Unclear 0.56
Reeve et al., 2019 Yes Unclear Unclear 0.56
Seow et al., 2018 Yes Unclear 0.56
Subramaniam et al., 2018| Yes 0.56
Xiang et al., 2009 0.78

Authors in grey reflect those cated by FRind HL.
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Appendix 1.8. Critical Appraisal of Analytical Cre&sctional Studies

Table8. Quality ratings based on JBI Checklist for €3estional Studies.

Inclusion criteria

Subjects and settin

Insomnia measure
in a valid and

Standard criteria
for measurement

clearly defined?| described in detail? reliable way? of condition?
Batalla-Martin et al., 2020 Yes Yes Yes Yes
Freeman et al., 2009 Yes Yes Yes Yes
Freeman et al., 2019 Yes Yes Yes Yes
Grezellschak et al., 2017 Yes No Yes No
Hou et al., 2017 Yes Yes No Yes
Li et al., 2016 Yes Yes Unclear Yes
Lietal., 2017 Yes Yes No Yes
Miller et al., 2019 Yes Yes Yes Yes
Miller et al., 2020 Yes Yes Yes Yes
Miller et al., 2021 Yes Yes No Yes
Palmese et al., 2011 No Yes Yes Yes
Reeve et al., 2018 Yes Yes Yes Yes
Reeve et al., 2019 Yes Yes Yes Yes
Seow et al., 2018 Yes Yes Yes Yes
Subramaniam et al., 2018 Yes Yes Yes Yes
Xiang et al., 2009 Yes Yes No Yes
Confounding |Strategies to deal W SRtz Was appropriate
factors confounding factors . n_1easured_ statistical Quality Rating
identified? stated? VAT CIUE (2Tl analysis used?
way?

Batalla-Martin et al., 2020 Yes No Yes Unclear 0.75
Freeman et al., 2009 Yes Yes Yes Yes 1
Freeman et al., 2019 No No Yes Yes 0.75
Grezellschak et al., 2017 Yes No Yes Yes 0.625
Hou et al., 2017 Yes Yes Yes Yes 0.875
Lietal., 2016 Yes Yes No Yes 0.75
Lietal., 2017 Yes Yes Yes Yes 0.875
Miller et al., 2019 Yes Yes Yes Yes 1
Miller et al., 2020 Yes Yes Yes Yes 1
Miller et al., 2021 Yes Yes Yes Yes 0.875
Palmese et al., 2011 No No Yes Unclear 0.5
Reeve et al., 2018 No Unclear Yes Yes 0.75
Reeve et al., 2019 No Unclear Yes Yes 0.75
Seow et al., 2018 No No Yes Yes 0.75
Subramaniam et al., 2018 Yes Yes Yes Yes 1
Xiang et al., 2009 Yes Yes Yes Yes 0.875

Authors in grey reflect those ¢ated by FR and HL.
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Appendix1.9. Meta Analysis Supplementary Results
1.9.1. Supplementary results for studies aiming to establish prevalence
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Figure7. Funnel plot for studies aiming to establish prevalence

1.9.1.1. Randorreffects model acrosstudies aiming to establish prevalence

Table9. Randomeffects results for studies aiming to establish prevalence

Study Prevalence LCI 95% HCI 95%  weight (%)
Batalla-Martin et al., 20200.2322097330.1833901590.28487435210.5434 7431
Freeman et al., 2009 0.6 0.4177669670.7696274258.11491425
Hou et al., 2017 0.2889245590.253964116 0.32518535 10.7805410:«
Mondal et al., 2018 0.75 0.6696696080.82261808310.0968238:
Ogbolu et al., 2012 0.1060606060.0414472910.1935209669.44408685:
Palmese et al., 2011 0.48 0.4061542290.55428342(510.3348187!
Reeve et al., 2019 0.5 0.3732951550.6267048459.31587903
Seow et al., 2018 0.25 0.17623746 0.33173089 10.070333:
Subramaniam et al., 20180.2258064520.1785361330.27684474310.5609373:
Xiang et al., 2009 0.36039604 0.3190362240.402816637 10.7381911.
Pooled 0.3654185770.2721621440.463950503 100
Statistics

I-squared 95.0978226792.73784754 96.69087881

Cochran's Q 183.5918897

Chi2, p 0

tau2 0.093326043
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1.9.12. Quality-effects model across studies aiming to establish prevalence

Study Prev (95% CI)

Batalla-Martin et al., 2020 —a— 0.23 ( 0.18, 0.28)
Freeman et al., 2009 - 0.60 ( 0.42, 0.77)
Hou et al., 2017 —-— 0.29 § 0.25, 0.33}
Mondal et al., 2018 —_— 0.75 ( 0.67, 0.82
Ogbolu etal., 2012 | —a—— 0.11 ( 0.04, 0.19)
Palmese et al., 2011 —_— 0.48 ( 0.41, 0.55)
Reeve et al., 2019 —_— 0.50 ( 0.37, 0.63)
Seow et al., 2018 —_— 0.25 ( 0.18, 0.33)
Subramaniam et al., 2018 —a— 0.23 ( 0.18, 0.28)
Xiang et al., 2009 —a— 0.36 ( 0.32, 0.40)
Overall e 0.32 ( 0.21, 0.45)

Q=183.59, p=0.00, 12=95% :

02 04 06 0.8
Prevalence

Figure8. Qualityeffects forest plot for studies aiming to establish prevalence
TablelO. Quality-effects results for studies aiming to establish prevalence

Study Prevalence  LCl 95% HCI 95%  weight (%)
Study Prevalence  LCI 95% HCI 95%  weight (%)
Batalla-Martin et al., 20200.2322097380.1833901590.284874352 11.4490339:

Freeman et al., 2009 0.6
Hou et al., 2017

0.4177669670.7696274251.62432319¢
0.2889245590.253964116 0.32518535 29.1513499¢

Mondal et al., 2018 0.75 0.6696696080.822618083 5.00923528:
Ogbolu et al., 2012 0.106060606 0.041447291.0.193520966 4.439726201
Palmese et al., 2011 0.48 0.4061542290.554283426 6.62540970z
Reeve et al., 2019 0.5 0.3732951550.626704845 2.98109483¢
Seow et al., 2018 0.25 0.17623746 0.33173089 4.88247650¢

Subramaniam et al., 2018).225806452 0.1785361330.2768447439.92113793~

Xiang et al., 2009

Pooled 0.3235478130.2086983320.449884987 100
Statistics

I-squared 95.0978226792.7378475496.6908788.1.
Cochran's Q 183.5918897

Chi2, p 0

Q-Index 11.91532514

0.36039604 0.3190362240.40281663723.9162124¢
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1.9.1.3. Fixeeeffects model across studiegming to establish prevalence

Study Pre
Batalla-Martin et al., 2020 —a— 0.23
Freeman et al., 2009 - 0.60
Hou et al., 2017 —-— 0.29
Mondal et al., 2018 —_— 0.75
Ogbolu et al., 2012 | —=—— 0.1
Palmese et al., 2011 —_— 0.48
Reeve et al., 2019 _—— 0.50
Seow et al., 2018 0.25
Subramaniam et al., 2018 —a— 0.23
Xiang et al., 2009 —a— 0.36
Overall e 0.33
Q=183.59, p=0.00, 12=95%
0.2 0.4 0.6 08
Prevalence
Figure9. Fixedeffects forest plot for studies aiming to establish prevalence
Tablell. Fxedeffects results for studies aiming to establish prevalence
Study Prevalence LCI 95% HCI 95%  weight (%)

Batalla-Martin et al., 20200.2322097380.1833901590.28487435211.8677905¢
Freeman et al., 2009 0.6 0.4177669670.7696274251.35314995(
Hou et al., 2017 0.2889245590.253964116 0.3251853%27.6619343-
Mondal et al., 2018 0.75 0.6696696080.8226180835.52351375:
Ogbolu et al., 2012 0.1060606060.0414472910.193520966 2.95031055¢
Palmese et al., 2011 0.48 0.4061542290.5542834267.78615794:
Reeve et al., 2019 0.5 0.3732951550.6267048452.68411712!
Seow et al., 2018 0.25 0.17623746 0.331730895.34605146:«
Subramaniam et al., 20180.2258064520.1785361330.27684474312.400177 4t
Xiang et al., 2009 0.36039604 0.3190362240.402816637 22.4267968:

Pooled 0.3294538430.3101913120.349007002 100
Statistics

I-squared 95.0978226792.7378475496.69087881

Cochran's Q 183.5918897

Chi2, p 0
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1.9.2.Supplementary results for all studies reporting prevalence
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Figurel0. Funnel plot for all studies reporting prevalence

1.9.21. Randomeffects model across all studies reporting prevalence

Tablel2. Randomeffects results for studies reporting prevalence

Study Prevalence  LCI 95% HCI 95%  weight (%)
Batalla-Martin et al., 20200.2322097330.1833901590.284874352 6.86075898:
Freeman et al., 2009 0.6 0.4177669670.7696274255.25827651-
Freeman et al., 2019 0.5011098780.4780217790.5241956117.09781960f
Hou et al., 2017 0.2889245590.253964116 0.3251853%5 7.01791203:
Lietal., 2016 0.1932989690.1554520310.2341782136.94559992:
Lietal., 2017 0.2892156860.2539363750.325816872 7.01574340!
Miller et al., 2020 0.1768292680.1373273980.2201098666.91109077
Miller et al., 2021 0.4498327760.4101136810.4898738337.01287011:
Mondal et al., 2018 0.75 0.6696696080.8226180836.56502291!
Ogbolu et al., 2012 0.1060606060.0414472910.1935209666.13365710!
Palmese et al., 2011 0.48 0.4061542290.5542834266.72254693.
Reeve et al., 2019 0.5 0.3732951550.626704845 6.04904480:
Seow et al., 2018 0.25 0.17623746 0.33173089 6.54749750(
Subramaniam et al., 20180.2258064520.1785361330.2768447436.87233088'
Xiang et al., 2009 0.36039604 0.319036224 0.402816637 6.98982849
Pooled 0.3479457410.2741332620.425570642 100
Statistics

I-squared 97.1070653296.2180969797.78707413

Cochran's Q 483.9376471

Chi2, p 0

tau2 0.091579667
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1.9.22. Quality-effects model across all studies reporting prevalence

Study Prev (95% CI)
Batalla-Martin et al., 2020 —_— 0.23 ( 0.18, 0.28)
Freeman et al., 2009 = 0.60 ( 0.42, 0.77)
Freeman et al., 2019 - 0.50 ( 0.48, 0.52)
Hou et al., 2017 —— 0.29 ( 0.25, 0.33)
Lietal., 2016 — 0.19 ( 0.16, 0.23)
Lietal., 2017 —— 0.29 ( 0.25, 0.33)
Miller et al., 2020 —a— 0.18 ( 0.14, 0.22)
Miller et al., 2021 —a— 0.45 ( 0.41, 0.49)
Mondal et al., 2018 —— 0.75 ( 0.67, 0.82)
Ogboluetal, 2012 | —e—— 0.11 ( 0.04, 0.19)
Palmese et al., 2011 —— 0.48 ( 0.41, 0.55)
Reeve et al., 2019 —_—— 0.50 ( 0.37, 0.63)
Seow et al., 2018 —_— 0.25 ( 0.18, 0.33)
Subramaniam et al., 2018 — 0.23 ( 0.18, 0.28)
Xiang et al., 2009 —a— 0.36 ( 0.32, 0.40)
Overall —~i—— 0.36 ( 0.26, 0.46)
Q=483.94, p=0.00, 12=97% :
0.2 04 0.6 0.8
Prevalence
Figurell. Qualityeffects foresplot for all studies reporting prevalence
Tablel3. Quality-effects results for all studies reporting prevalence
Study Prevalence LCI 95% HCI 95%  weight (%)

Batalla-Martin et al., 20200.2322097380.1833901590.284874352.4.47864912¢
Freeman et al., 2009 0.6 0.4177669670.7696274251.22566359¢
Freeman et al., 2019 0.5011098780.4780217790.524195611.24.2756763¢
Hou et al., 2017 0.2889245590.253964116 0.32518535 9.85185794:
Lietal., 2016 0.1932989690.155452031.0.2341782136.55489767
Lietal., 2017 0.2892156860.25393637%0.325816872 10.9225080¢4
Miller et al., 2020 0.1768292680.1373273980.220109866 7.73727354¢
Miller et al., 2021 0.4498327760.410113681.0.48987383810.71781257
Mondal et al., 2018 0.75 0.6696696080.822618083 2.40470414¢
Ogbolu et al., 2012 0.106060606 0.041447291.0.193520966 2.61278663¢

Palmese et al., 2011 0.48 0.4061542290.5542834262.87814943¢
Reeve et al., 2019 0.5 0.3732951550.6267048451.81057672<
Seow et al., 2018 0.25 0.17623746 0.33173089 2.36757118-

Subramaniam et al., 20180.225806452 0.1785361330.276844743 3.84360649¢
Xiang et al., 2009 0.36039604 0.3190362240.402816637 8.31826653¢

Pooled 0.3552186090.2603230120.456096272 100
Statistics

I-squared 97.1070653296.2180969797.78707413
Cochran's Q 483.9376471.

Chi2, p 0

Q-Index 23.54253117
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1.9.2.3. Fixeeeffects model across all studies reporting prevalence

Batalla-Martin et al.,
Freeman et al.,
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Figurel2. Fixedeffects forest plot for all studies reporting prevalence

Tablel4. Fxed-effects results for studies reporting prevalence

Study Prevalence LCI 95% HCI 95%  weight (%)
Batalla-Martin et al., 20200.2322097380.1833901590.284874352 4.46988052!
Freeman et al., 2009 0.6 0.4177669670.76962742%50.50964992
Freeman et al., 2019 0.5011098780.4780217790.52419561130.1194753:
Hou et al., 2017 0.2889245590.253964116 0.3251853% 10.4185813«
Lietal., 2016 0.1932989690.1554520310.2341782136.49177040°
Lietal., 2017 0.2892156860.2539363750.32581687210.2347731!
Miller et al., 2020 0.1768292680.1373273980.220109866 5.48918038:
Miller et al., 2021 0.4498327760.4101136810.489873833 10.0008354¢
Mondal et al., 2018 0.75 0.6696696080.822618083 2.080374:
Ogbolu et al., 2012 0.1060606060.0414472910.193520966 1.11120394-
Palmese et al., 2011 0.48 0.4061542290.5542834262.93257582:
Reeve et al., 2019 0.5 0.3732951550.6267048451.01094494:
Seow et al., 2018 0.25 0.17623746 0.331730892.01353496!
Subramaniam et al., 20180.2258064520.1785361330.276844743 4.6703985!
Xiang et al., 2009 0.36039604 0.319036224 0.402816637 8.44682095¢

Pooled 0.3685200240.3563392720.380785169 100
Statistics

I-squared 97.1070653296.2180969797.78707413

Cochran's Q 483.9376471

Chi2, p 0
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1.9.3. Supplementary results for studies using the ISI

0.02 .
0.04
0.06 . °
0.08 °

0.1
0.12
0.14
0.16
0.18

Standard error

0.2

Double Arcsin Prevalence

Figurel3. Funnel plot for studies using the ISI

1.9.3.1. Randorreffects model across studies using the ISI

Tablel5. Randomeffects results for studies using the ISI

Study Prevalence  LCI 95% HCI 95%  weight (%)

Batalla-Martin et al., 20200.4119850190.3535491910.471684552 14.688688'
Freeman et al., 2009 0.8333333330.6755604030.94875085112.0830824
Freeman et al., 2019 0.5011098730.4780217790.52419561115.0442262

Miller et al., 2020 0.1768292680.1373273980.220109866 14.7647745-
Mondal et al., 2018 0.6693548390.5837889090.749696806 14.2349506°
Palmese et al., 2011 0.48 0.4061542290.55428342614.4780666¢

Subramaniam et al., 20180.2258064520.1785361330.27684474314.7062106°

Pooled 0.4561506570.3195485030.596068842 100
Statistics

I-squared 97.5541449896.4013148198.33766877

Cochran's Q 245.3129872

Chi2, p 0

tau2 0.130969772
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1.9.3.2.Quality-effects model across studies using the ISI

Study Prev (95% Cl)
Batalla-Martin et al., 2020 —a— 0.41 E 0.35, 0.47}
Freeman et al., 2009 —_——— 0.83 .68, 0.95
Freeman et al., 2019 e 3 0.50 g 48, 0.52}
Milleretal., 2020 | —=— 0.18 14, 0.22
Mondal et al., 2018 — 0.67 g 58, 0.75}
Palmese et al., 2011 — 0.48 41, 0.55
Subramaniam et al., 2018 —e 0.23 ( 0.18, 0.28)
Overall et 0.42 ( 0.24, 0.63)
Q=245.31, p=0.00, [2=98% .
0.2 04 0.6 0.8
Prevalence
Figurel4. Prevalence of insomnia across studies using the ISI, quality effects forest plot
Tablel6. Quality-effects results for studies using ti&l
Study Prevalence LCI 95% HCI 95%  weight (%)
Batalla-Martin et al., 20200.4119850190.353549191.0.471684552 9.91288146¢
Freeman et al., 2009 0.8333333330.6755604030.948750851.3.10739657°
Freeman et al., 2019 0.5011098780.4780217790.524195611.49.4185696¢
Miller et al., 2020 0.1768292680.1373273980.220109866 16.8969107
Mondal et al., 2018 0.6693548390.5837889090.749696806 5.62006829:
Palmese et al., 2011 0.48 0.4061542290.5542834266.56184437:
Subramaniam et al., 20180.225806452 0.1785361330.2768447438.48232892°¢
Pooled 0.4248230930.2355414290.625406157 100
Statistics
I-squared 97.5541449896.40131481.98.33766877
Cochran's Q 245.3129872
Chi2, p 0
Q-Index 27.06636751.
1.9.3.3. Fixeekeffects model across studies using the ISI
Study Prev (95% CI)
Batalla-Martin et al., 2020 —_— 0.41 § 0.35, 0.47}
Freeman et al., 2009 _— 0.83 ( 0.68, 0.95
Freeman et al., 2019 E 3 0.50 5 0.48, 0.52}
Miller et al., 2020 | —a— 0.18 ( 0.14, 0.22
Mondal et al., 2018 — 0.67 E 0.58, 0.75}
Palmese et al., 2011 048 ( 0.41, 0.55
Subramaniam et al., 2018 — 0.23 ( 0.18, 0.28)
Overall * 0.44 ( 0.42, 0.46)
Q=245.31, p=0.00, 12=98% :
0.2 04 0.6 0.8
Prevalence

Figurel5. Fixedeffects forest plot for studies using the ISI
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Tablel7. Fixed-effects results for studies using the ISl

Study Prevalence LCI 95% HCI 95%  weight (%)
Batalla-Martin et al., 20200.4119850190.3535491910.4716845528.89147415
Freeman et al., 2009 0.8333333330.6755604030.948750851 1.0137942¢
Freeman et al., 2019 0.5011098780.4780217790.524195611 59.913578:

Miller et al., 2020 0.1768292680.1373273930.220109866 10.9190626
Mondal et al., 2018 0.6693548390.5837889090.749696806 4.13827488:
Palmese et al., 2011 0.48 0.4061542290.554283426 5.8334718!

Subramaniam et al., 20180.2258064520.1785361330.2768447439.29034402!

Pooled 0.4373776050.419689406 0.455145757 100
Statistics

I-squared 97.5541449896.4013148198.33766877

Cochran's Q 245.3129872

Chi2, p 0
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Appendix 2.1.Submission Guidelines for Digital Health

DESCRIPTION AIMS AND SCOPE EDITORIAL BOARD ABSTRACTING / INDEXING SUBMISSION GUIDELINES

This new interdisciplinary journal provides a unique and dynamic forum to facilitate dialogue between key players in the rapidly
emerging field of Digital Health. This dialogue will, in turn, allow the expression digital health to be continually defined by those at its
centre - providing a unique, evolving narrative. DIGITAL HEALTH is fully peer-reviewed and published on an Open Access basis, to
ensure maximum dissemination of content.

DIGITAL HEALTH focuses on healthcare in the digital world, bridging the evolution of advances in informatics and technology in
medicine, health and all aspects of health care with the application of these developments in clinical practice, the patient experience,
and their social, political and economic implications.

DIGITAL HEALTH covers themes including, but not limited to - e-health, healthcare IT, health informatics, biomedical engineering,
connected health, internet health care, social media and online social networks, telemedicine, telehealth, telecare, medical imaging,
mobile health, mobile technologies, wearable devices, genomics and personal genetic information, personalised medicine, Big Data
and data management, wellness and prevention, gerontology and social care services, simulation and gamification, patient
accessibility, acceptability and behaviour, policy and regulation, and the social, political, cultural and ethical implications of advances in
the field.

The primary aim of DIGITAL HEALTH is to provide universally accessible and digestible content to all stakeholders involved in the digital
healthcare revolution. It provides a unique forum for dissemination of high quality content applicable to researchers, clinicians and
allied health practitioners, patients, social scientists, industry and government.

DIGITAL HEALTH will be a unique, high impact, international journal encompassing a wide variety of article types and multimedia
material (including video articles) on:

« Research results (original research, controlled trials, case studies, feasibility and pilot studies, qualitative and quantitative
studies).

+ Research protocols and study designs.

+ Review articles (literature reviews, systematic reviews, market reviews, critical reviews).

« Educational pieces (tutorials on new methods, best practice, user guides, policy and practice).

« Current topics and opinion pieces (e.g. digests of policy, regulation and legislation), editorials, commentaries, essays and brief
communications).

Papers describing both negative and positive results and outcomes will be encouraged, and authors welcomed to supply underlying
datasets where appropriate.

All articles will be fully peer-reviewed, published rapidly online within days of acceptance and made available on an Open Access basis.

3. What do we publish?
3.1 Aims & scope

Afully peer-reviewed journal, DIGITAL HEALTH presents universally accessible and digestible content
on the latest developments in the rapidly emerging field of digital health practices. A unique and dynamic
forum, DIGITAL HEALTH provides a vital space for the dissemination of, and engagement with, high
quality papers for researchers, clinicians and allied health practitioners, patients, social scientists, as
well as industry and government.

Before submitting your manuscript to DIGITAL HEALTH, please ensure you have read the Aims &
Scope.
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3.2 Article types

Abstract Main Text

Content Type Article Types
P yp word limit  Word limit

Original research, controlled trials, case studies,
Research Articles feasibility and pilot studies, qualitative and 250 N/A
guantitative studies
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Appendix 2.2 ApprovedProposal for Major Research Project

Abstract

Background:Covid19 lockdown regulations impact negatively on sleep and mental health. These
impacts disproportionately affect individuals with prexisting mental health difficulties. Sleep
disorders, particularly insomnia, are common in first episode psychosis (FEP) and are associated with
increased symptomatology. Cognitive Behavioural Therapy istiglein treating insomnia (CBTi).

Pilot research suggests that insomnia is a tractable clinical target in psychosis. Digital CBTi reduces
both insomnia and paranoia, offering a roantact intervention during Cowtl9 lockdown and its
aftermath.

Aims:i) characterise the process of implementing a referrals pathway for Sleepio, ii) consider the
expectations of service users and service keyworkers regarding digital sleep intervention and iii)
characterise service users beginning sleep intervention.

Methods: People experiencing a FEP and insomnia will be eligible to access Sleepio intervention.
Service users and keyworkers will be invited to participate in-stmctured interviews to elicit their

views of Sleepio implementation. Recruitment into the studyl Wwe monitored. Measures will
examine changes in psychosis, insomnia, and mood symptomatology, andlGaegldted worry at
baseline.

ResultsWe will analyse qualitative interview data of the expectations of service users and keyworkers
of the Sleepiointervention. A framework analysis will be used to analyse themes arising from

AYUSNDBASGsad wSONHA GYSYyd RIGE oAt 0 S-intérdemigl NA a8 SRd

psychosis symptomatology, insomnia, mood, Cdddelated worry, and theelationships between
these. We will consider how these data inform a login model of Sleepio implementation.

Practical ApplicationsThe overarching study aims tdevelop a logic model to support future
implementationof Sleepio in FEP services. The mageearch project act as an internal pilot and will
provide preliminary results to inform the implementation of Sleepio in a first episode psychosis
service.
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1. Introduction

Following the emergence of severe acute respiratory syndrome Coronavirusoy®-{QG), UK
governments introduced regulations in order to protect public health. In Scotland, the Health
Protection (Coronavirus) (Restrictions) (Scotland) Regulations 2020 implemented measures to
prevent, control and mitigate the spread of infection ¢8ish Government, 2020a). These included
requirements for individuals to have contact only with those in their household, stay 2 metres apart
from others, and only leave home for approved reasons. Potentially infected individuals were required
to quaranthe. The Coronavirus Scotland Act amended the responsibilities of health and social care
organisations to the populations they serve (Scottish Government, 2020b). The presence ef%Covid
quarantine, restrictions to normal life and impacts on health anda@are provision bring challenges

to population mental health.

Quarantine and physical distancing measures in response to epidemics impact on the psychological
health of the population (Brooks et al., 2020; Hossain, Sultana & Purohit, 2020). Systewiatis
suggest regulations raise the incidence of insomnia, low mood, post-traumatic stress (PTSD),
avoidance of other people and of illness symptoms (e.g. coughs or sneezes; Brooks et al., 2020;
Hossain et al., 2020). Previous mental illness diagnobigiser fear of infection, being a healthcare
worker, loss of routine, and lack of supplies access are associated with worse psychological outcomes
(Brooks et al., 2020). Research emerging from the €fjogandemic in China and Italy (both of which
imposedpopulationwide quarantine) has found increased anxiety and depression symptoms, poor
sleep quality, and general psychological distress (Casagrande et al., 2020; Yan & Huang, 2020). In Italy,
anxiety, poor sleep, and psychological distress were togethedigtive of Covidl9-related PTSD
symptomatology (Casagrande et al., 2020).

In Scotland, Covitl9 is anticipated to reduce psychological wellbeing and increase sleep disorder,
particularly in those with prexisting mental health difficulties (Public HaScotland, 2020). There

is an increased opportunity and need for digital psychological interventions, delivered remotely.
Particular subpopulations are likely to be disproportionately affected by the psychological impacts of
Covidl9, such as those whiive in deprived areas, the elderly, people with disabilities, and people
with pre-existing mental health conditions. People recovering from a first episode of psychosis (FEP)
are one such group. This population typically present with mental, physicadcuoia comorbidities
(Gates et al., 2015), which may further increase their vulnerability.

Sleep difficulties, particularly insomnia, are common in people recovering from a FEP (~50% affected,;
Davies et al., 2017; Reeve, Sheaves & Freeman, 2018a). lie péimoted by psychosis, severity of

sleep disorder is related to flattened affect, increased hallucinations, and paranoia, and mood disorder
(Davies et al., 2017; Reeve et al., 2018a; Villa et al., 2018; Reeve et al., 2018b). Models of paranoia
development suggest that mood disorder (anxiety, depression and worry) contributes to the
development of paranoia, which is then heightened by insomnia (Freeman et al., 2009; Reeve, Sheaves
& Freeman, 2015). Insomnia can also occur due to the impact of psychogitoayatology. In the

current context of Covid 9, related worry and governmental regulations based on Cb9jdksleep

may deteriorate in this group, impacting on psychosis symptomatology and other mental health
variables.

Insomnia is a tractable clinicérget in this population, for which intervention shows promising
results. Case series and pilot studies investigating CBTi in psychosis populations found it produced
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clinically significant reductions in insomnia but mixed impacts on psychosis symptogyatbleeman

et al., 2015; Myers, Startup & Freeman, 2011). Cognitive Behavioural Therapy targeting Insomnia
Disorder can be effectively delivered using digital applications (dCBTi), with a comparative efficacy to
1-1 CBTi (Espie et al., 2012). SleepidCBT application has been shown to reduce hallucinations and
paranoia in a large nealinical population (Freeman et al., 2017). Additionally, digital application
based interventions have been increasingly used in FEP population€ &Rl & Schneide2020).

Sleepio therefore provides a psychotherapeutic intervention which can be offered remotely in the
current context of Covid 9. This intervention targets one of the most common comorbid difficulties
in FEP, a common psychological impact of pandeefated regulations, and may demonstrate effects
on wider psychological wellbeing in this population.
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2. Aims and Questions

Informed by the Medical Research Council process evaluation for complex interventions framework
(Moore et al., 2015); the overehing research study aims to develop a logic model of Sleepio
implementation in people recovering from FEP, in the context of CIf¥idestrictions and their
aftermath. This Major Research Project (MRP) aims to act as an internal pilot; providing initial
qualitative and quantitative data towards this implementation study.

We will assess:
2.1. Implementation

1) What is the pathway of approval for researching Sleepio in the context of an early
psychosis service?
i. Data protection approvals
ii. Ethicalapprovals
iii. Management approvals
iv. Contracting between involved parties
2) How was the referral pathway established and how are recruitment efforts
undertaken?
i. Presentations to the esteem service
ii. Meetings with local area teams
iii. Discussion with keyworkers about udgly design, eligibility, potential
participants
3) What is the initial rate of eligibility for the study?
4) What is the initial rate of consent into the study?

2.2. Symptomatology Measures
At baseline:

1) What are the characteristics @k NI A OA LI yiaQ Ayaz2YyAl K

2) 2KFEG FNBE GKS OKFNIOGSNRAGAOA 2F LI NLAO
3y 2KIFG FINBE GKS OKFNIOGSNRAGAOAE 2F LI NLAO
4) What are the characteristics of participants/ Cotirelated worry?

LIk
LIk

> >

5) What is the relationship between insomnia, psychosis symptoms, mood andTvid
related worry?

2.3.  Staff and Service User Expectations
1) What are staff expectations of Sleepio implementation?
2) What are service user expectations of Sleepio implementation?
3) How b staff and service user views compare and contrast?

2.4. Logic Model
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Context

Contextual factors that shape theories of how the intervention works
Contextual factors that affect (and may be affected by) implementation, intervention mechanisms and outcomes
Causal mechanisms present within the context which act to sustain the status quo, or potentiate effects

Description of intervention
and its causal assumptions

I

Implementation
Implementation process (How
delivery is achieved; training,
resources etc)
What is delivered
Fidelity
Dose
Adaptations

Reach |
| ‘ I

|

Mechanisms of impact
Participant responses to and
interactions with the
intervention
Mediators
Unexpected pathways and
consequences

Outcomes

Figure 1. Key functions of process evaluation and relations among them from MRC Complex

Interventions guidance.

From these data, we aim to begin to develop a logic model for the implestient of Sleepio
intervention in FEP services. This model will graphically represent the hypothesized context and the
process of implementing Sleepio in the Esteem service. Further work following this MRP will further

St dzOARI (S
(Moore et al., 2015).

0 KS Y S inidctyoutsomias ard Bthef fackd& lattirdy @@on the model
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3. Plan of Investigation

3.1. Participants

3.1.1 Service users of the Esteem FEP service, NHS Greater Glasgow and Clyde (NHSGGC).
3.1.2 Esteem keyworkers.

3.2. Inclusion andExclusion Criteria (Service Users)

3.2.1 Inclusion:

3.2.1.1 Service users under the care of Esteem First Episode Psychosis Service in NHS GGC

3212 ! 3SR BImceéNBA FYyR Xop @SINEH O0aASNBAOS ONRUGSNAL
3.2.2.3 Potentially affected by Insomnia Disorder (defined byy8@1 & O2 NB XH 0

3.2.2.4 Access to a device to use Sleepio.

3.2.2 Exclusion:

3.2.2.1 Moderate to severe learning disability

3.2.2.2 Acutely unwell (recent contact with crisis team or hospitalization)
3.2.2.3 Incapacity to provide informed consent

3.2.2.4 Insufficient English to access intervention

3.2.2.5 Organic impairment

3.2.2.6 No access to an appropriate device

3.3. Design

The proposed study is a prospective, ramdomised trial of the implementation of Sleepio in the
context of an FEP service.

3.4. Study Procedures

Study protocol will be presented at the Esteem journal club and each area multidisciplinary team
meeting (FR).

3.4.1. Service User Participants

Keyworkers in Esteem FEP services will be offered the opportunity to meet with researcher FR to learn
about thestudy and consider service users who may benefit (FR).

Service users will be provided with an information leaflet regarding the study. Those who wish to
participate can contact the study email address or ask their keyworker to do so on their behalf. They
will be sent an easyead Participant Information Sheet and Consent Form (FR). Participants will
complete consenting processes on Attend Anywhere videocall (FR) and will return signed Consent
Forms. Participants will then complete the Sleep Conditiorciidi-2 item (SC02; Espie et al., 2016)
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insomnia screening tool (FR). Where their score indicates that they may be affected by insomnia, they
will be eligible to participate.

If participants have indicated they would like to participate in an intervidgngy will be invited to
share their expectations of Sleepio intervention at a Microsoft Teams meeting lastir@p4%inutes
(FR). Senstructured interviews will be digitally recorded and transcribed for purposes of analysis
(FR). They will be analysesing a framework analysis (FR).

FR and LB will meet with participants and complete baseline measures using Attend Anywhere and
Online Surveys (https://www.onlinesurveys.ac.uk/). This appointment will also allow participants to
set up the Sleepio applidah and complete its initial assessment.

The following service user procedures will occur after the timeline of the MRP:

The intervention period will commence. Participant adherence to and attrition from intervention will
be collated via the Sleepio apgdition (LB).

10 weeks following baseline assessment, participants will be invited to repeat symptomatology
measures at an Attend Anywhere appointment using Online Surveys (LB).

Participants who have consented to being interviewed about their experieiSkepio will be invited

to participate in a further Microsoft Teams meeting (LB). Participants will be purposively sampled to
include a range of participants reflecting their engagement with the Sleepio App-sBetured
interviews will be digitallygcorded and transcribed for purposes of analysis (LB). They will be analysed
using a framework analysis (LB).

3.4.2. Staff Participants

Keyworkers in Esteem will be provided with an information leaflet describing the study (FR). This will
detail i) servie user eligibility criteria, and the pathway for recruiting service users into the study and
i) the role of keyworkers as participants.

Keyworkers will be given the opportunity to participate in setnictured interviews about their
expectations of Sle®o, barriers and facilitators via Microsoft Teams meeting (FR). These will take
place prior to service users beginning intervention. They will be provided with a Participant
Information Sheet and Consent Form. Participating keyworkers will complete domgsprocesses on

this videocall and will return signed Consent Forms (FR).

The following keyworker procedures will occur after the timeline of the MRP:

Following the intervention period, keyworkers will be offered participation in a further intervietv wit
another researcher (LB) about their experiences of Sleepio.

Semistructured interviews will be digitally recorded and transcribed for purposes of analysis and
analysed using a framework analysis (FR; LB).

3.5. Intervention and TAU

3.5.1. Sleepitervention

130



Sleepio is a dCBTi application with a strong evidence base (Espie et al., 2019). The application is
composed of six 2éhinute sessions, unlocked weekly. It can be accessed via web browser or
smartphone. Participants complete an initial assessmand choose a goal, which drives
LISNE2Y I f A&l A2y d {fSSLIA2Qa O02YLRySyidia INB O2YY2Y
hygiene and processes; ii) cognitive components including restructuring, mindfulness, positive
imagery, paradoxicalinfeéi A 2y GNI AyAy3a O00GNBAY3I (2 adlre gl 1SS0z
and iii) behavioural components including sleep restriction, stimulus control, and relaxation
techniques. Participants are prompted to complete sessions and enter sleepdeaS3.JA 2 Q& | f 32 N
GFAf2NBR 2y32Ay3 AYISNBSYyildAzy olFlaSR 2y SyGdSNBR RI
mental health. Sleepio also provides access to online psychoeducation and a moderated user forum.

3.5.2. Treatment as Usual (TAU)

TAU wil be free to vary during the study. TAU may comprise elements of sleep intervention. TAU is
likely to be significantly different during Covi@ restrictions.

3.6. Measures

1 Demographic data (gender, age, ethnicity).
3.6.1. Implementation Measures

3.6.1.1. Time taken to procure necessary approvals (data protection, ethical, contracts).
3.6.1.2. Number of presentations to Esteem

3.6.1.3. Number of information sessions delivered to Esteem local area teams

3.6.1.4. Nurber of meetings with service keyworkers

3.6.1.5 Rate of referral

3.6.1.6. Rate of eligibility to participate.

3.6.1.7. Rate of consent to participation.

3.6.1.8. Proportion completing Sleepio initial assessment.

3.6.2. Symptomatology Measures
Insomnia

1 Insomnia Severity Index (ISI, Morrin et al., 2011).

Psychosis

1 Specific Psychotic Experiences Questionnaire; hallucinations subscaleHSR&tald et al.,
2014).
1 Revised Green et al Paranoid Thought ScakaHRS, Freeman et al., 2019).

Mood

91 DepressionAnxiety, and Stress Scales, 24 item (B&&%ovibond and Lovibond, 1995).
Covid19 Anxiety

1 Fear of COVHD9 Scale (Ahorsu et al., 2020).
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3.6.3. Qualitative Data

1 Semistructured interviews exploring staff expectations for dCBTi intervention
9 Semistructured interviews exploring service user expectations for dCBTi intervention

3.7. Settings and Equipment

The study will take place with service users of (i #SGGC Esteem FEP Service. Measures assessment
will be undertaken on Attend Anywhere. Interviews will be recorded and transcribed using NHS GGC
Microsoft Teams or an encrypted recording device.

3.8. Sample Size

This is a mixethethods study focused on imghentation. Formal sample size calculation would
therefore not be appropriate. For theverallstudy, a target sample size of 40 service user participants

is proposed, based on recruitment for 12 months. ~nine service users and ~nine keyworkers are hoped
to be recruited for interviews.

¢tKS awt gAff FAY G2 NBONHZA G xc ({Ses2N]JSNE | yR
3.9. Data Analysis

3.9.1. Quantitative

Summary descriptive quantitative information will be provided for implementation measures.

Symptomatology measurementslitbe quantitatively detailed (mean, median, range, variance). Our
study is not designed nor powered to detect statistical differences in measures over time..

3.9.2. Qualitative

Information arising from qualitative interviews will analysed using a fraorkwnalysis based on the
MRC Complex Interventions framework (Moore et al, 2016). This will comprise an iterative process of
familiarization with the transcribed data, indexing to the thematic framework, identifying other
emergent themes, charting and mpipg, and summary interpretation.

3.9.3. Modelling

A logic model of Sleepio implementation in FEP services will begin to be developed from quantitative
and qualitative data.

3.9.4. Other

A timeline of changes to Scottish government regulations regaidmngd19 will be collated in order
to contextualize study data.
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4. Health and Safety Issues

4.1. Researcher Safety Issues

raS 2F 1GUGSYR 1 yegKSNBE Ay K2YS Syg@ANRYyYSyGa
Researchers will ensure this is usedpiivate spaces, will use blur background functions and will
adhere to operation policy around its use.

Recruitment, followup and data collection may require significant practical and emotional labour.
Supervision, and timeanagement skills will be uséd manage this. Researcher availability and
monitoring of inboxes will be made clear to participants to maintain boundaries.

4.2. Participant Safety Issues

Prior to consenting, participants will be made aware that keyworkers will be informed of their
participation. Researchers have a duty of care to report significant risks to a participant or to others
to the mental health team in the event of a disclosure. These limitations to confidentiality will be made
clear during consent processes. Researchetendure that appointments are undertaken in private
spaces.

Symptomatology measures and Sleepio intervention may be associated with emotional distress.

Potential participants will be made aware of this prior to consenting.

Any adverse events (as defined HRA) will be reported to study sponsors and REC.
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5. Ethical Issues

Participation will not commence without informed consent, including ensuring participant awareness

of confidentiality and limits to confidentiality. It will be made clear that study participation status will

have no impact on TAU care. Aspects of the congeocess will be optional to participate in

interviews pre and postintervention, for researchers to access participant SCI scores, and to discuss

GKS LI NIAOALIYGQa dzaS 2F {fSSLIA2 6A0GK GKSANI 1Sec¢

Potential participants will be made aware thdtet study may comprise a risk of distress prior to
consenting. Keyworkers will be informed of participating service users. Participants will be made
aware of who to contact should they experience distress and the limits of confidentiality if there is risk
to the participant or other persons.

This study uses an application external to NHSGGC. A contract is in place between the University of
Glasgow and NHS GGC (joint data controllers) and between the University of Glasgow and Big Health
Ltd. The study will guest approval from NHSGGC Information Governance, NHSGGC Research and
Development and the NHS Research Ethics Committee. The study will analyse anonymised data
outwith NHSGGC (at University of Glasgow). Data will be held in accordance with NHS GGC and
University of Glasgow policies and GDPR.

134



6. Financial Considerations

There will be no cost associated with Sleepio use for the purpose of this study.

7. Dissemination

An internal pilot of the study will be submitted as the Major Research Project fortaftecin Clinical
Psychology at the University of Glasgow. Results will be presented to Esteem staff. The full project will
be submitted for journal publication. Participating service users may receive a plain language summary
of results if they wish.

8. Practical Applications

Digital CBT intervention presents a psychological intervention that can be offered under current
conditions and is likely to be efficacious. Exploration and treatment of sleep disorders are intended
to become part of TAU care in NHSG FEP services. A logic model of Sleepio implementation will
help inform this.
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Appendix 2.3. Research Ethics Committee Approval

NHS

West of Scotland Research Ethics Service Greater Glasgow
and Clyde
Professor Andrew Gumley West of Scotland REC 4
Mental Health and Wellbeing, Administration Research Ethics
Building Ward 11, Dykebar Hospital
Gartnavel Royal Hospital Grahamston Road
Glasgow Paisley
G12 0XH PA2 7DE
Date 24 March 2021
Direct line 0141 314 0213
E-mail WoSREC4@ggc.scot.nhs.uk

Dear Professor Gumley

Study title: Implementation of a Digital Cognitive Behavioural
Therapy Intervention for Insomnia in First Episode
Psychosis in the Context of Covid19: A Mixed Methods

Study
REC reference: 21/WS/0010
IRAS project ID: 280858

Thank you for your letter received on 15 March 2021, responding to the Research Ethics
Committee’'s (REC) request for further information on the above research and submitting
revised documentation.

The further information was considered in correspondence by a Sub-Committee of the REC.
A list of the Sub-Committee members is attached.

Confirmation of ethical opinion

On behalf of the Committee, | am pleased to confirm a favourable ethical opinion for the above
research on the basis described in the application form, protocol and supporting documentation
as revised, subject to the conditions specified below.

Good practice principles and responsibilities

The UK Policy Framework for Health and Social Care Research sets out principles of good
practice in the management and conduct of health and social care research. It also outlines the
responsibilities of individuals and organisations, including those related to the four elements of
research transparency:

registering r ch studies
reporting results

informing participants
sharing study data and tissue

BON=
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Conditions of the favourable opinion

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

1. The use of the word “Pseudonymized data” especially in the service users PIS should be
changed as most patients would not know what that means. A suggested text could be
“Data that contains no real names...." It could be emphasized to read ‘It means that instead
of a comment in an interview being attributed to me | would be given an alter ego throughout
the transcript’.

You should notify the REC once all conditions have been met (except for site approvals
from host organisations) and provide copies of any revised documentation with updated
version numbers. Revised documents should be submitted to the REC electronically
from IRAS. The REC will acknowledge receipt and provide a final list of the approved
documentation for the study, which you can make available to host organisations to
facilitate their permission for the study. Failure to provide the final versions to the REC
may cause delay in obtaining permissions.

Confirmation of Capacity and Capability (in England, Northern Ireland and Wales) or NHS
management permission (in Scotland) should be sought from all NHS organisations involved in
the study in accordance with NHS research governance arrangements. Each NHS organisation
must confirm through the signing of agreements and/or other documents that it has given
permission for the research to proceed (except where explicitly specified otherwise).

Guidance on applying for HRA and HCRW Approval (England and Wales)/ NHS permission for
research is available in the Integrated Research Application System.

For non-NHS sites, site management permission should be obtained in accordance with the
procedures of the relevant host organisation.

Sponsors are not required to notify the Committee of management permissions from host
organisations

Registration of Clinical Trials

All research should be registered in a publicly accessible database and we expect all
researchers, research sponsors and others to meet this fundamental best practice standard.

It is a condition of the REC favourable opinion that all clinical trials are registered on a
publicly accessible database within six weeks of recruiting the first research participant. For this
purpose, ‘clinical trials’ are defined as the first four project categories in IRAS project filter
question 2. Failure to register a clinical trial is a breach of these approval conditions, unless a
deferral has been agreed by or on behalf of the Research Ethics Committee (see here for more
information on requesting a deferral: https://www.hra.nhs.uk/planning-and-improving-
research/research-planning/research-registration-research-project-identifiers/

If you have not already included registration details in your IRAS application form, you should
notify the REC of the registration details as soon as possible.
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