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Supplementary Information 1

Preferred Reporting In Systematic Reviews and Meta-analysis diagram, displaying search results

	Section and Topic 
	Item #
	Checklist item 
	Location where item is reported 

	TITLE 
	

	Title 
	1
	Identify the report as a systematic review.
	Page 1

	ABSTRACT 
	

	Abstract 
	2
	See the PRISMA 2020 for Abstracts checklist.
	Reviewed

	INTRODUCTION 
	

	Rationale 
	3
	Describe the rationale for the review in the context of existing knowledge.
	Page 6

	Objectives 
	4
	Provide an explicit statement of the objective(s) or question(s) the review addresses.
	Page 6

	METHODS 
	

	Eligibility criteria 
	5
	Specify the inclusion and exclusion criteria for the review and how studies were grouped for the syntheses.
	Page 7, SM 3

	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.
	Page 7

	Search strategy
	7
	Present the full search strategies for all databases, registers and websites, including any filters and limits used.
	Page 7, SM 2 

	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.
	Pages 7 & 8

	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.
	Pages 7 & 8

	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.
	Page 7 

	
	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.
	N/A

	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.
	Pages 8 & 9

	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.
	Page 7

	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)).
	Page 10

	
	13b
	Describe any methods required to prepare the data for presentation or synthesis, such as handling of missing summary statistics, or data conversions.
	Pages 7 & 8

	
	13c
	Describe any methods used to tabulate or visually display results of individual studies and syntheses.
	Pages 13, 14, 15, 16, SM 1-7 

	
	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.
	Pages 9 & 10

	
	13e
	Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgroup analysis, meta-regression).
	Pages 12-16

	
	13f
	Describe any sensitivity analyses conducted to assess robustness of the synthesized results.
	Pages 12 & 13

	Reporting bias assessment
	14
	Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from reporting biases).
	Pages 8-9 & 11

	Certainty assessment
	15
	Describe any methods used to assess certainty (or confidence) in the body of evidence for an outcome.
	Page 9

	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.
	Pages 10 & 11, SM 1

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

	Study characteristics 
	17
	Cite each included study and present its characteristics.
	SM 4

	Risk of bias in studies 
	18
	Present assessments of risk of bias for each included study.
	SM 7.3

	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.
	Page 13

	Results of syntheses
	20a
	For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies.
	Page 11

	
	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.
	Page 11

	
	20c
	Present results of all investigations of possible causes of heterogeneity among study results.
	Pages 13-16

	
	20d
	Present results of all sensitivity analyses conducted to assess the robustness of the synthesized results.
	Pages 12 & 13

	Reporting biases
	21
	Present assessments of risk of bias due to missing results (arising from reporting biases) for each synthesis assessed.
	N/A

	Certainty of evidence 
	22
	Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed.
	Page 13

	DISCUSSION 
	

	Discussion 
	23a
	Provide a general interpretation of the results in the context of other evidence.
	Pages 16 - 18

	
	23b
	Discuss any limitations of the evidence included in the review.
	Pages 19 & 20 

	
	23c
	Discuss any limitations of the review processes used.
	Pages 18 - 20

	
	23d
	Discuss implications of the results for practice, policy, and future research.
	Pages 20 & 21 

	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.
	Pages 6 & 7

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

	
	24c
	Describe and explain any amendments to information provided at registration or in the protocol.
	Pages 6 & 7

	Support
	25
	Describe sources of financial or non-financial support for the review, and the role of the funders or sponsors in the review.
	N/A

	Competing interests
	26
	Declare any competing interests of review authors.
	N/A

	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.
	N/A





Supplementary Information 2
Search Strings for databases

	Construct
	Free Text Search Terms
	Method of Search

	
Autism





	
‘Autis*’ OR
‘Autism*’ OR
‘Autistic*’ OR
‘ASD’ OR
‘Autism Spectrum Disorder exp’ OR
‘Asperger* Syndrom*’ OR
‘Asperger*’ OR
‘PDDNOS’ OR
‘Unspecified PDD’ OR
‘Pervasive developmental disorder’ OR
‘“Pervasive developmental disorder not otherwise specified”’ OR
	
Free search terms

All search terms combined with OR

	
	AND
	

	Psychiatric 
Inpatient
	‘Psychiatric hospita*’ OR
‘Inpatient adj2 psychiatric’ OR
‘Inpatient adj2 mental health’ OR
‘Psychiatr*' OR
‘“psychiatric inpatient”’ OR
‘Partial hospita*’ OR
‘Psychiatric hospitalisation exp’
	





Supplementary Information 3
Inclusion/Exclusion Criteria
	Inclusion Criteria
	Justification

	
Language of research

Papers published available in English language.
	

Autism is a well-known term in the English language. Ensuring papers are published in English language means that studies included are focused on autism and not other conditions that could influence the results of the analysis.

	
Measurement of autism

An adequate AUTISM diagnosis/testing of autism process must be reported.
	


When reporting the prevalence of a condition it is important the diagnosis of autism is reliable. Formal autistic testing using validated measures, multi-disciplinary discussion and observation of the person, use of staff/family completed measures or a diagnosis from an experienced consultant were accepted forms of diagnosis.

	
Participant focus

Studies that included individuals of all ages, genders, ethnicities and mental health diagnoses were included.

Studies reporting pure LD populations were excluded.





Studies must include all those with autism in the sample.

The population could be detained on a section under the mental health act.

Forensic populations were excluded e.g. prison environments and those detained in secure forensic hospitals due to criminal activity were excluded.
	


There is no reason to exclude specific demographic/diagnostic information at this time.

Evidence suggests autism is more common in LD populations however there is confusion in the literature and within services as to whether a person requires hospital admission due to their LD or their mental health. It is assumed that people with LD will require specialist support within services and are less likely to be admitted to general psychiatric inpatient services.

Studies which only include a specific autism diagnosis e.g. Asperger’s or high functioning autism will be excluded as other autistic people may have been excluded.

Mental health act sections are used globally and should not confuse the data.

The decision to exclude forensic populations was made due to reasons for access and admission to secure settings tend to be different to generic inpatient settings. No reason to believe these would produce reliable data combined in the prevalence rate.

	Prevalence

The studies are required to report the prevalence of autism within the inpatient psychiatric setting.
	

To ensure that the event rate can be calculated.

	
Setting

The study must report data from a psychiatric hospital inpatient stay, either full time or part time (not based on length of stay), where the participants required treatment for a mental health difficulty, as opposed to a difficulty associated with a learning disability. 

The study must report data from a generic psychiatric inpatient setting.

	


The sample will not meet intelligence quotient for a learning disability, suggesting their difficulty is not associated with their ability to understand information, to learn or complete everyday tasks.

The study aims to identify prevalence of autistic people within generic psychiatric inpatient settings, consequently specialist units will not be included.

	Type of article

Articles must be peer-reviewed.


The following article types were excluded: meta-analysis/theoretical papers/ reviews/commentaries/clinical guidance/non-outcome focused studies i.e., validation of psychometric scales/qualitative papers.

	

To ensure studies have gone through a process of evaluation by journal editors and expert scholars to critically assess the quality and validity of the paper.

These articles do not provide the outcome data needed for this meta-analysis.


[bookmark: _Hlk186981192]



Supplementary Information 4
Quality Assessment
4.1	Domains of Risk of Bias and the Criteria for Ratings of Low, Unclear or High Risk
	Risk of Bias 
	High Risk 
	Unclear Risk
	Low Risk

	Selection Bias

Selection bias in epidemiological studies occurs when there is a systematic difference between the characteristics of those selected for the study and those who are not. 

Does the study design yield a sample of respondent’s representative of the target population?

Is the target population defined clearly?

Was some form of random sampling used to select potential respondents?
	

The characteristics of the study population are not reported. 

The characteristics of the study group are not representative of the target population. 

Selection criteria might be based on appropriateness for an intervention for another difficulty (e.g. challenging behaviour, isolation, restraint) and the event rate is secondary to the main outcome of the study.

Other exclusion/inclusion criteria may contaminate estimate of events.
	

The characteristics of the study group are not clearly defined. 

It is not clear how the researchers sampled the study group. 

Sampling is adequate but is selected from a pre-existing (clinical) sample. 

Selection method is not ideal (e.g., quasi randomised), although characteristics of the study group are representative of the target population.

Data is recruited from a single site and therefore at higher risk of confounding variables and less reflective of greater population.

Not clear whether the selection of participants would contaminate estimate of event.
	

The characteristics of the study group are clearly described and without evidence of bias.

Sampling method used is unbiased. 

The source population is well described, and the study reports the characteristics of the sample e.g., the study details subgroups.
 
Data is recruited from multiple sites. 

The recruitment method is clearly reported and well defined.

The article provides some reassurance that there is no selection bias.

	
Detection Bias

Detection bias refers to whether the design of the study is optimised to detect the effect in question. Ratings of design bias therefore reflect the position of the study design within the hierarchy of possible designs, with less optimal designs receiving a penalty. 

Systematic differences between participants in how outcomes are determined. Blinding (or masking) of outcome assessors may reduce the risk that knowledge of which intervention was received, rather than the intervention itself, affects outcome measurement. Blinding of outcome assessors can be especially important for assessment of subjective outcomes.

Was the study instrument that measured the parameter of interest shown to have reliability and validity?
	


Outcome measures used are non-standardised and do not report psychometric properties, or global self-evaluation (e.g. yes/no) of autism.

Measure not fit for purpose.

The outcome measures were implemented differently across participants.

Only using one dimension/subscale of the scale or separating the subscales/dimensions in the analysis.

No clearly reported description of how autism diagnosis was made.
	


Assessment measure is not widely recognised, or peer reviewed and/or the psychometric properties are reported but poor. 

It is not clear if the measure was implemented consistently across all participants.

Clearly defined diagnosis process but incomplete process e.g. uni-disciplinary or invalidated measures used.

The research question is unclear.
	


The outcome measures are clearly defined, valid and reliable, and are implemented consistently across all participants.

Standardised measures with good psychometric properties used to assess symptoms of/confirm diagnosis of autism.

MDT diagnosis inclusive of formal measures.

	Statistical Bias

Bias resulting from the statistical treatment of the data. Were prevalence rates appropriately reported (e.g. including descriptive statistics such as gender)?

Was there missing or incomplete data (e.g. the n in one section is different to the n in another section of the report)

Indicate if appropriate statistical methods used.
	

Event rate is not provided. 

Event rates are adjusted for methodological confounds.

No sample related data provided. 

Incorrect method of data analysis used to report sample statistics.
	

Event rate is inadequately calculated or unclear.

Analysis of the samples varies across subgroups within the study.

	

Clear raw event rate or percentage provided or this can be calculated accurately using the statistics given. 

Sample statistics are provided for all subgroups.

	
Reporting Bias

Reporting bias is due to selective or unclear reporting of the main outcome (prevalence)

Does the study provide reasons for attrition or exclusions where reported, and any re-inclusions in analyses for the review?
	


Reports only a subsample of results/only significant results. 

Did not report the entire sample of inpatient unit or the sample of autism within it. 

Data do not appear to be accurately reported.
	


Not all/summary descriptive statistics are presented.

Unclear report of size of inpatient unit and/or group of autistic people within it.
	


Size of inpatient unit and autistic group within it clearly reported. 


	Generalisation

Generalisability describes the extent to which research findings can be applied to settings other than that in which they were originally tested. 

Are there sufficient numbers of participants for the study to be statistically meaningful?
	

Small sample with or without idiosyncratic feature.
	

Sufficient sample for generalisation but with some idiosyncratic features.

Sample less than 
200.
	

Sufficient sample for generalisation and representative of target population.



4.2	Study Design Hierarchy
	Study Design
	Numerical Weighting
	Description

	Prospective case cohort study
	40
	Cohort Study (prospective) is a study of a group of individuals, some of whom are exposed to a variable of interest (e.g., drug or environmental exposure), in which participants are followed up over time to determine who develops the outcome of interest and whether the outcome is associated with the exposure.

	Retrospective case cohort study
	30
	Cohort Study (retrospective) is when data is gathered for a cohort that was formed sometime in the past. Exposures and outcomes have already occurred at the start of the study. You are studying the risk factor and see if you can associate a disease to it. Individuals split by exposure.

	Case control study
	20
	Case Control Study is a study in which patients who already have a specific condition or outcome are compared with people who do not. Researchers look back in time (retrospective) to identify possible exposures. They often rely on medical records and patient recall for data collection.

	Cross-sectional studies
	10
	Cross-Sectional Study is the observation of a defined population at a single point in time or during a specific time interval to examine associations between the outcomes and exposure to interventions. Exposure and outcome are determined simultaneously. Often rely on data originally collected for other purposes.



4.3	Risk of Bias Assessment

	Study Name & Year
	Selection Bias
	Detection Bias
	Statistical Bias
	Reporting Bias
	Generalisability
	Study Design Score
	Risk of Bias Score
	Overall Quality Index

	
Alikhani et al. (2019)
	
Unclear risk
	
Unclear risk
	
Low risk
	
Low risk
	
Unclear risk
	
40
	
7
	
94%

	
Beer et al. (2005)
	
Unclear risk
	
Unclear risk
	
Low risk
	
Low risk
	
Unclear risk
	
10
	
7
	
34%

	
Blazquez et al. (2019)
	
Unclear risk
	
Unclear risk
	
Low risk
	
Low risk
	
Unclear risk
	
40
	
7
	
94%

	
Clark et al. (2023)
	
Unclear risk
	
High risk
	
Low risk
	
Low risk 
	
Low risk
	
30
	
7
	
74%

	
Dean et al. (2008)
	
Unclear risk
	
Unclear risk
	
Low risk
	
Low risk
	
Unclear risk
	
40
	
7
	
94%

	
Etyemez et al. (2020)
	
Unclear risk
	
High risk
	
Low risk
	
Low risk
	
Low risk
	
30
	
7
	
74%

	
Galitzer et al. (2021)
	
Unclear risk
	
High risk
	
Low risk
	
Low risk
	
Low risk
	
30
	
7
	
74%

	
Kriegel et al. (2023)
	
Unclear risk
	
Low risk
	
Low risk
	
Low risk
	
Unclear risk
	
40
	
8
	
96%

	
Lunsky et al. (2009)
	
Unclear risk
	
Unclear risk
	
Low risk
	
High risk
	
Low risk
	
10
	
6
	
32%

	
O'Donoghue et al. (2020)
	
Unclear risk
	
Unclear risk
	
Low risk
	
Low risk
	
Low risk
	
30
	
8
	
76%

	
Ozbaran et al. (2022)
	
Unclear risk
	
Low risk
	
Low risk
	
Low risk
	
Low risk
	
30
	
9
	
78%

	Pejovic-Milovancevic et al. (2011)
	Unclear risk
	High risk
	Low risk
	Low risk
	Low risk
	30
	7
	74%

	
Perisse et al. (2010)
	
Unclear risk
	
Unclear risk
	
Low risk
	
High risk
	
Low risk
	
30
	
7
	
74%

	
Potegal et al. (2009)
	
Unclear risk
	
High risk
	
Low risk
	
Low risk
	
Unclear risk
	
30
	
6
	
72%

	
Rast et al. (2022)
	
Unclear risk
	
High risk
	
Low risk
	
High risk
	
Low risk
	
30
	
5
	
70%

	
Taylor et al. (2019)
	
Unclear risk
	
Unclear risk
	
Low risk
	
Unclear risk
	
Low risk
	
40
	
7
	
94%

	
Warwicker et al. (2023)
	
Unclear risk
	
High risk
	
Low risk
	
Unclear risk
	
Low risk
	
30
	
6
	
72%

	
Zinna et al. (2021)
	
Unclear risk
	
Low risk
	
Low risk
	
Low risk
	
Low risk
	
30
	
9
	
78%
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Additional Analysis

5.1	QQ Plot of the Distribution of Prevalence of Autistic People within the Primary Studies 
[image: Plot object][image: Plot object]

5.2	‘Leave One Out’ Analysis – Baujat plot
[image: Plot object]

5.3	Leave one out summary table
	
	PR
	Lower 95%-CI
	Higher 95%-CI
	p-value
	tau^2
	Tau
	I^2

	Omitting Galitzer, 2021
	.13
	[.07;
	.20]
	< .0001
	.02
	.13
	98.9%

	Omitting Zinna, 2021
	.13
	[.07;
	.20]
	< .0001
	.02
	.13
	98.9%

	
	
	
	
	
	
	
	

	Pooled estimate
	.15
	[.08;
	.23]
	< .0001
	.03
	.16
	99%







Supplementary Information 6
Publication Bias
Funnel Plot of the Prevalence Rate of Autistic People in Psychiatric Inpatient Settings 
[image: Plot object]
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Normal QQ Plots for Random Effects Model
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Normal QQ Plots for Fixed Effects Model
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Influence on the overall effect
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