Supplementary Materials
Appendix 1: PRISMA 2020 Checklist
PRISMA 2020 Checklist
	Section and Topic 
	Item #
	Checklist item 
	Location where item is reported 

	TITLE 
	

	Title 
	1
	Identify the report as a systematic review.
	Front page

	ABSTRACT 
	

	Abstract 
	2
	See the PRISMA 2020 for Abstracts checklist.
	Abstract (p2)

	INTRODUCTION 
	

	Rationale 
	3
	Describe the rationale for the review in the context of existing knowledge.
	p3-5

	Objectives 
	4
	Provide an explicit statement of the objective(s) or question(s) the review addresses.
	p5

	METHODS 
	

	Eligibility criteria 
	5
	Specify the inclusion and exclusion criteria for the review and how studies were grouped for the syntheses.
	Table 1 (p31) and throughout sub-group analysis.

	Information sources 
	6
	Specify all databases, registers, websites, organisations, reference lists and other sources searched or consulted to identify studies. Specify the date when each source was last searched or consulted.
	Figure 1 (p36) and p6 

	Search strategy
	7
	Present the full search strategies for all databases, registers and websites, including any filters and limits used.
	Figure 1 (p36) and p6. Search string in Appendix. 

	Selection process
	8
	Specify the methods used to decide whether a study met the inclusion criteria of the review, including how many reviewers screened each record and each report retrieved, whether they worked independently, and if applicable, details of automation tools used in the process.
	p6, 8, 10

	Data collection process 
	9
	Specify the methods used to collect data from reports, including how many reviewers collected data from each report, whether they worked independently, any processes for obtaining or confirming data from study investigators, and if applicable, details of automation tools used in the process.
	p7

	Data items 
	10a
	List and define all outcomes for which data were sought. Specify whether all results that were compatible with each outcome domain in each study were sought (e.g. for all measures, time points, analyses), and if not, the methods used to decide which results to collect.
	p7 and discussed on p18

	
	10b
	List and define all other variables for which data were sought (e.g. participant and intervention characteristics, funding sources). Describe any assumptions made about any missing or unclear information.
	p6, discussed on p18, with missing or unclear info see appendices 9 & 10

	Study risk of bias assessment
	11
	Specify the methods used to assess risk of bias in the included studies, including details of the tool(s) used, how many reviewers assessed each study and whether they worked independently, and if applicable, details of automation tools used in the process.
	p7, p10-12, Appendix 8and discussed across Results

	Effect measures 
	12
	Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the synthesis or presentation of results.
	Figure 2 (p37)

	Synthesis methods
	13a
	Describe the processes used to decide which studies were eligible for each synthesis (e.g. tabulating the study intervention characteristics and comparing against the planned groups for each synthesis (item #5)).
	See sub-group analysis

	
	13b
	Describe any methods required to prepare the data for presentation or synthesis, such as handling of missing summary statistics, or data conversions.
	p8, 10-11, appendix 9 & 10 for missing data

	
	13c
	Describe any methods used to tabulate or visually display results of individual studies and syntheses.
	Figure 2 (p37)

	
	13d
	Describe any methods used to synthesize results and provide a rationale for the choice(s). If meta-analysis was performed, describe the model(s), method(s) to identify the presence and extent of statistical heterogeneity, and software package(s) used.

	Results – meta analysis discussed over p8, p10-14

	
	13e
	Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgroup analysis, meta-regression).
	p8 & appendix 5. Discussed through-out sub-groups.

	
	13f
	Describe any sensitivity analyses conducted to assess robustness of the synthesized results.
	P8, 10-11 & appendix 5

	Reporting bias assessment
	14
	Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from reporting biases).
	Missing data appendix 9 & 10, Risk of bias illustrated in appendix 8, AMSTAR used for quality assurance

	Certainty assessment
	15
	Describe any methods used to assess certainty (or confidence) in the body of evidence for an outcome.
	See appendix 8, MMAT bias tool

	RESULTS 
	

	Study selection 
	16a
	Describe the results of the search and selection process, from the number of records identified in the search to the number of studies included in the review, ideally using a flow diagram.
	Fig 1 (p36) for search and selection process (PRISMA diagram)

	
	16b
	Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why they were excluded.
	Appendices 9 & 10

	Study characteristics 
	17
	Cite each included study and present its characteristics.
	Table 2 (p32-35)

	Risk of bias in studies 
	18
	Present assessments of risk of bias for each included study.
	Pages 15 & 16, appendix 8

	Results of individual studies 
	19
	For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) and (b) an effect estimate and its precision (e.g. confidence/credible interval), ideally using structured tables or plots.
	Figure 2 (p37)

	Results of syntheses
	20a
	For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies.
	See sub-group analysis

	
	20b
	Present results of all statistical syntheses conducted. If meta-analysis was done, present for each the summary estimate and its precision (e.g. confidence/credible interval) and measures of statistical heterogeneity. If comparing groups, describe the direction of the effect.
	Fig 2 and discussed across results

	
	20c
	Present results of all investigations of possible causes of heterogeneity among study results.
	Heterogeneity scores indicated with I2&t2 throughout results.

	
	20d
	Present results of all sensitivity analyses conducted to assess the robustness of the synthesized results.
	p10-11, appendices 4, 5 & 6

	Reporting biases
	21
	Present assessments of risk of bias due to missing results (arising from reporting biases) for each synthesis assessed.
	Missing data appendix 9 & 10, Risk of bias illustrated in appendix 8, AMSTAR used for quality assurance


	Certainty of evidence 
	22
	Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed.
	See appendix 8, MMAT bias tool


	DISCUSSION 
	

	Discussion 
	23a
	Provide a general interpretation of the results in the context of other evidence.
	p14-18

	
	23b
	Discuss any limitations of the evidence included in the review.
	p16,18

	
	23c
	Discuss any limitations of the review processes used.
	p18

	
	23d
	Discuss implications of the results for practice, policy, and future research.
	p18

	OTHER INFORMATION
	

	Registration and protocol
	24a
	Provide registration information for the review, including register name and registration number, or state that the review was not registered.
	See title page – Protocol registered to PROSPERO.

	
	24b
	Indicate where the review protocol can be accessed, or state that a protocol was not prepared.
	

	
	24c
	Describe and explain any amendments to information provided at registration or in the protocol.
	

	Support
	25
	Describe sources of financial or non-financial support for the review, and the role of the funders or sponsors in the review.
	See title page.

	Competing interests
	26
	Declare any competing interests of review authors.
	See title page.

	Availability of data, code and other materials
	27
	Report which of the following are publicly available and where they can be found: template data collection forms; data extracted from included studies; data used for all analyses; analytic code; any other materials used in the review.
	See title page.




From:  Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ 2021;372:n71. doi: 10.1136/bmj.n71
For more information, visit: http://www.prisma-statement.org/







Appendix 2: Search String"sleep quality" OR "sleep disorder*" OR "sleep disturb*" OR "disturbed sleep*" OR "insomnia*" OR "hypersomnia*" OR "sleep apnea" OR "daytime sleep*" OR "sleepiness" OR "napping" OR "sleep time" OR "sleep duration" OR "sleep problem*" OR "sleep hygiene" OR "circadian*" OR "circadian rhythm disorder*" AND "forensic*" OR "prison population*" OR "secure setting*" OR "psychiatric hospital*" OR "psychiatric patient*" OR "psychiatric inpatient*" OR "psychiatric outpatient*" OR "mental health patient*" OR "mental health inpatient*" OR "mental health outpatient*" OR "service user*" OR "severe mental illness*" OR "psychiatric disorder*" OR "psychiatric*" OR "forensic psych*" OR "anxiety" OR "depress*" OR "personality disorder*" OR "bipolar*" OR "post traumatic*" OR "PTSD" OR "schizo*" OR "psychosis"


A literature search for relevant studies was conducted across four electronic databases: Cochrane Library, Scopus, PubMed and ProQuest, using title, abstract and keywords with search terms including truncation (*) where relevant, to accommodate different word variants and plurals. As ProQuest does not allow for the use of * as a prefix, the search terms “insomnia” OR “hypersomnia” were added individually. This is illustrated in the above search string. Where use of * as a prefix was allowed, the search string searched for “*somnia” only. 
















Appendix 3: List of all Included Papers (Systematic Review)
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Li M, Lang B. The effects of systematic psychological nursing on the sleep quality of schizophrenic patients with sleep disorders. Am J Transl Res. 2021;13(6):7263–9. 
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Nakamura M& TN. Neuroendocrine, autonomic, and Metabolic Responses to an Orexin Antagonist , Suvorexant , in Psychiatric Patients with Insomnia. Innov Clin Neurosci. 2017;14(3–4):30–7. 
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Appendix 4: Forest Plot for Identification and Removal of Outliers
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Appendix 5: Baujat Plot for Sensitivity Analysis (for Identification and Removal of Outliers)
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Appendix 6: Funnel Plot for Publication Bias (for Identification and Removal of Outliers)  [image: Chart
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Appendix 8: Risk of Bias  
NB: Risk of bias quality score was conducted using the MMAT. Due to the eligibility criteria of this review stating that only quantitative data was eligible for inclusion, where a study reported mixed methods data, only the quantitative data was used to create an MMAT score.
















Appendix 9: Literature Retrieved but Not Discussed.
This list includes citations of papers referenced in the systematic review that were not incorporated into the meta-analysis due to not using one of the established primary outcomes. 

Cameron et al., 2014 – Did not incorporate PSQI, ISI, SE or TST as outcome.
de Niet et al., 2019 – Did not incorporate PSQI, ISI, SE or TST as outcome.
Hegde et al., 2021 - Did not incorporate PSQI, ISI, SE or TST as outcome.
Hemmeter et al., 2007 - Did not incorporate PSQI, ISI, SE or TST as outcome.
Kluge et al., 2012 - Did not incorporate PSQI, ISI, SE or TST as outcome.
Laguna-Parras et al., 2013 – Did not incorporate PSQI, ISI, SE or TST as outcome.
Loebel et al., 2014 – Did not incorporate PSQI, ISI, SE or TST as outcome.
Reiter & Humphreys, 2021 – Case series of two participants, cannot analyse in the same manner. 
Stanton et al., 2016 – Did not incorporate PSQI, ISI, SE or TST as outcome.

















Appendix 10: Authors Contacted for Missing Data 
This list includes both authors who were contacted to gather data for whole study entry into the meta-analysis and authors who were contacted to gather data for separate trial entry into the meta-analysis. 

Benedetti et al., 2007 – Did not hear back from author regarding further data needed for analysis.
Henriksen et al., 2020: TST data - Further data needed for analysis was not available to author in time to provide to us. 
Hsu et al., 2015 - Did not hear back from author regarding further data needed for analysis.
Huang et al., 2019 - Did not hear back from author regarding further data needed for analysis.
Li & Lang, 2021 – Did not hear back from author regarding further data needed for analysis.
Okkels et al., 2019 - Did not hear back from author regarding further data needed for analysis.
Tsekou et al., 2015: SE data - Did not hear back from author regarding further data needed for analysis.
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Mixed Methods Assessment (MMAT) Quality Score (%)
NB: Lower scores indicate great risk of bias.



Quantiative Descriptive (QD) & Non Randomised Trials Quality Score
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AND investigatd the causes of any heterogencity conducted
For NRSI
For Yes:
“The authors justified combining the data i a meta-analysis Yes
AND they used an appropriate weighied technique to combine No
Study resuls, adjusting for heterogencity i present No meta-analysis
AND they tatsticaly combined effect estmates from NRS! that conducted

were adjusted for confounding, rather than combining raw data,
o justified combining raw data when adjusted effec estimates
were not available

AND they reported separate summry estimates for RCTs and
NRSI separately when both were included in the review

authors assess the pote

included oy low risk of bias RCTs. Yes
OR, if the pooled estimate was based on RCTs and/or NRSI at variable No

RoB, the authors performed analyses o investigate possible impact of Nometa-analysis
Rol on summary estimates of cffct. conducted

13, Did the review aut
results of the re

account for RoB in individual studies wh

terpreting/ discussing the

For Yes:
included only low risk of bias RCTs. Yes
OR, if RCTs with moderate or high RoB, or NRSI were included the No
review provided a discussion ofthe likely impact of RoB on the results

14, Did the review aut

provide a satisfactory explanation

and discussion of,

eterogeneity observed in the results of the review?
For Yes:
“There was no significant heterogencity in the esults
(OR if heterogeneity was present the authors performed an investigation of Yes
Sources of any heterogencity in the results and discussed the impact of this No

on theresults of the review

15, 1 they performed quantitative synthesis did the review authors carry
westigation of publication bias (sn

it an adequate
acton the results of

For Yes:
‘performed graphical orstatistical tests for publication bias and discussed. Yes
the likelihood and magnitude of impact of publication bias No
Nometa-analysis
conducted
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AMSTAR 2: a critical appraisal tool for systematic reviews that include randomised or non-
randomised studies of healthcare interventions, or both

16. Did the rest, including
they received for conduc

For Yes:
“The authors reported no competing interests OR Yes
“The authors described thei funding sources and how they managed No

potential conflits of interest

o cite this tool: Shea B, Reeves BC, Wells G, Thuku M, Hamel C, Moran J, Moher D, Tugwell P,
Welch V, Kristiansson E, Henry DA. AMSTAR 2: a criical appraisal toolfor systematic reviews that
include randomised or non-randomised studies of healthcare interventions, of both. BMJ. 2017 Sep.
21;358:4008.
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