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

	TITLE 
	
	

	Title 
	1
	Identify the report as a systematic review.
	Our article is not itself a systematic review, which means we do not report it as such in the title.
	N/A

	ABSTRACT 
	
	

	Abstract 
	2
	See the PRISMA 2020 for Abstracts checklist.
	Our article is not itself a systematic review, which means we do not use the PRISMA 2020 abstract checklist.
	N/A

	INTRODUCTION 
	
	

	Rationale 
	3
	Describe the rationale for the review in the context of existing knowledge.
	In 2021 and as part of project funded by COVID emergency funding, this work aimed to identify the factors that influence COVID-19 vaccine uptake among adults from ethnic minority communities and, in addition, identify any possible solutions suggested by study authors that may improve engagement and increase uptake.  
	See also page 7 and 8.

	Objectives 
	4
	Provide an explicit statement of the objective(s) or question(s) the review addresses.
	There were two rapid reviews, each with its own objective:
1. To identify and summarise factors related to COVID-19 vaccine hesitancy in ethnic minority groups 
2. To identify and assess the potential effectiveness of strategies that have been proposed or developed to address vaccine hesitancy in ethnic minority groups. 
	See Supplementary Files 1 and 2.

	METHODS 
	
	

	Eligibility criteria 
	5
	Specify the inclusion and exclusion criteria for the review and how studies were grouped for the syntheses.
	No additional comment.
	Table 1 in Supplementary Files 1 and 2.

	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.
	No additional comment.
	See Supplementary File 3.

	Search strategy
	7
	Present the full search strategies for all databases, registers and websites, including any filters and limits used.
	No additional comment.
	See Supplementary File 3.

	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.
	Five members of the review team (including M. Brazzelli) independently screened 20% of the titles and abstracts identified by the searches to harmonise how selection criteria were applied.  All remaining citations were divided equally among the same five review authors, who assessed their eligibility (single assessment) and conducted further full-text evaluation against the inclusion criteria.  The reference lists of included studies were screened for additional relevant reports.  No automation tools were used.
	See also Supplementary Files 1 and 2.

	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.
	Data from included studies were extracted by one researcher using a bespoke form that was developed and piloted within our research team. There was no contact with study authors and no automation tools were used.
	See Supplementary Files 1 and 2.

	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.
	Factors review: data for analysis consisted of either verbatim quotations from the study participants, categorised responses to survey questions, or the concepts and themes described by the study authors in the results section of their publications.  

Strategies review: primary outcome was vaccination uptake. Secondary outcomes were an willingness, or intention, to vaccinate, knowledge and awareness and/or a change in attitude in relation to vaccination intention and access to vaccination.  
 
	See Supplementary Files 1 and 2.

	
	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.
	First author, publication date, vaccine targeted, country, study dates, type of study, population, intervention (for strategies).

Where date were not reported we wrote ‘Not reported’. 
	See Supplementary Files 1 and 2.

	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.
	The methodological quality of the included studies was assessed by one researcher using the Quality of Reporting tool (QuaRT), which was adapted for the purpose of this evidence synthesis.  QuaRT consists of five questions covering four domains (research question and study design, participant selection and recruitment, data collection, and analysis methods) assessing whether the main methodological aspects are clearly and adequately described in the reports of published studies. Each domain can be answered as ‘Yes’, ‘No’ or ‘Unclear’. An adequate description corresponds to a ‘Yes’ answer, while an inadequate or unclear description corresponds to a ‘No’ or an ‘Unclear’ answer.  No automation tools were used. 
	See Supplementary Files 1 and 2.

	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.
	Factors review: quotes from participants

Strategy review: risk difference (ideally), but whatever measure authors present.  
	See also Supplementary Files 1 and 2.

	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)).
	All data were tabulated by placing into Excel spreadsheets, which included illustrative quotes for the factors review, effect estimates and uncertainties for the strategies review.
	See ReShare (https://dx.doi.org/10.5255/UKDA-SN-855248), the UK Data Service data repository

	
	13b
	Describe any methods required to prepare the data for presentation or synthesis, such as handling of missing summary statistics, or data conversions.
	No additional methods.
	N/A

	
	13c
	Describe any methods used to tabulate or visually display results of individual studies and syntheses.
	All data were placed into Excel spreadsheets. 
	See ReShare (https://dx.doi.org/10.5255/UKDA-SN-855248), the UK Data Service data repository

	
	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.
	Factors review: We used a ‘best-fit’ framework approach for analysis, a pragmatic method suitable for rapid synthesis. We created the a priori framework for the synthesis from the literature on factors that affect or are likely to affect vaccine uptake in the general (non-ethnic) population. We used the WHO SAGE working group model of determinants of vaccine hesitancy, which group factors into three categories: contextual influences, individual/social group influences, and vaccine- and vaccination-specific issues. Our starting framework listed these factors alongside information about the ethnic minority groups investigated in the study. We then synthesised the evidence narratively. 

Strategy review: we summarized the proposed strategies together with their effect sizes (and uncertainty) where available and attempt to match them to factors affecting vaccine uptake.
	See Supplementary Files 1 and 2.

	
	13e
	Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgroup analysis, meta-regression).
	None.
	N/A

	
	13f
	Describe any sensitivity analyses conducted to assess robustness of the synthesized results.
	None.
	N/A

	Reporting bias assessment
	14
	Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from reporting biases).
	None.
	N/A

	Certainty assessment
	15
	Describe any methods used to assess certainty (or confidence) in the body of evidence for an outcome.
	Quality of Reporting tool (QuaRT).
	See Supplementary Files 1 and 2.

	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.
	Factors review: A total of 718 studies were identified, which included 24 grey literature studies.  Of these, 186 articles were retrieved for full-text assessment and 157 were excluded, principally because they were not specific to ethnic minorities, were not a primary research study, were conference abstracts, or were not about vaccines.  Of the 29 included studies four were not eligible for the factors review but were eligible for the strategy review.  Five of the included studies came from grey literature.  

Strategy review: A total of 115 studies were identified.  Of these, 13 were retrieved for full-text assessment and 11 were excluded, principally because they were ongoing studies that did not present outcome data, were not specific to ethnic minorities, or were about intervention development, not evaluation. One of the studies was not eligible for the strategy review but was eligible for the factors review.  

In summary, the factors review included 25 from the factors search plus one from the strategy search, giving 26 in total.  The strategy review included four from the factors search and one from the strategy search, giving five in total.  
	See also page 8.

	
	16b
	Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why they were excluded.
	No additional comment.
	See Supplementary File 4.

	Study characteristics 
	17
	Cite each included study and present its characteristics.
	No additional comment.
	See ReShare (https://dx.doi.org/10.5255/UKDA-SN-855248), the UK Data Service data repository

	Risk of bias in studies 
	18
	Present assessments of risk of bias for each included study.
	No additional comment.
	See ReShare (https://dx.doi.org/10.5255/UKDA-SN-855248), the UK Data Service data repository

	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.
	No additional comment.
	See ReShare (https://dx.doi.org/10.5255/UKDA-SN-855248), the UK Data Service data repository

	Results of syntheses
	20a
	For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies.
	No additional comment.
	See ReShare (https://dx.doi.org/10.5255/UKDA-SN-855248), the UK Data Service data repository

	
	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.
	We did not do statistical analysis for these reviews; we reported what was found.
	N/A

	
	20c
	Present results of all investigations of possible causes of heterogeneity among study results.
	None.
	N/A

	
	20d
	Present results of all sensitivity analyses conducted to assess the robustness of the synthesized results.
	None.
	N/A

	Reporting biases
	21
	Present assessments of risk of bias due to missing results (arising from reporting biases) for each synthesis assessed.
	None.
	N/A

	Certainty of evidence 
	22
	Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed.
	No additional comment.
	See ReShare (https://dx.doi.org/10.5255/UKDA-SN-855248), the UK Data Service data repository

	DISCUSSION 
	
	

	Discussion 
	23a
	Provide a general interpretation of the results in the context of other evidence.
	No additional comment.
	See report at https://collaborationforchange.co.uk

	
	23b
	Discuss any limitations of the evidence included in the review.
	Studies varied in the way they assessed vaccines hesitancy among ethnic groups.  Some studies reported participants’ reasons and attitudes in favour of or against vaccine acceptance, while other studies looked at factors that influenced the participants’ decision to accept a vaccine that they had initially refused.  While we were able to identify important factors that could explain vaccine hesitancy among ethnic minority communities, we were not able to assess the relative strength of influence of each factor.  Ethnic minority communities are not homogeneous entities that share the same values but differ considerably in terms of their cultural, social, and religious backgrounds. However, our review could not explore differences between specific ethnic groups or highlight potential differences between individuals within groups.    Moreover, it is worth noting that most of the existing research about the acceptability of the vaccine was conducted earlier in the COVID-19 pandemic when most of the concerns focused on the efficacy and potential side effects of the vaccine.  It is possible that people may express new concerns related to the acceptance or refusal of the vaccine.  Finally, the review was focused on adults because the UK vaccination programme focused on adults at the time the review started.  The UK vaccination programme, along with those of many other countries, has now expanded to include children aged 12 and above.  The factors identified in our review may not be relevant to vaccination uptake in these younger age groups. We found very few vaccination strategies that had been rigorously evaluated, which greatly limited what we could say about the effect of any strategy that aimed to improved uptake. 

	See also pages 14 and 15; see report at https://collaborationforchange.co.uk

	
	23c
	Discuss any limitations of the review processes used.
	The reviews were rapid reviews done during the height of the COVID pandemic using UK emergency funding to inform a consultation with ethnic minority community organisations to guide vaccination policy decisions.  Doing full systematic reviews outside a pandemic, where the reviews were the sole focus of attention, may have identified additional studies.  We do not think our headline findings, based on literature available in 2021, would have changed though. 
	See also page 14 and 15.

	
	23d
	Discuss implications of the results for practice, policy, and future research.
	To improve vaccination uptake among people from ethnic minority communities, a more proactive vaccination campaign is needed that requires targeting common misconceptions along with issues of discrimination, lack of trust in government organisations, and known language barriers. 

	See report at https://collaborationforchange.co.uk

	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.
	The reviews were not registered.  
	N/A

	
	24b
	Indicate where the review protocol can be accessed, or state that a protocol was not prepared.
	Supplementary Files 1 and 2.
	Supplementary Files 1 and 2.

	
	24c
	Describe and explain any amendments to information provided at registration or in the protocol.
	None.
	N/A

	Support
	25
	Describe sources of financial or non-financial support for the review, and the role of the funders or sponsors in the review.
	No additional comment.
	Page 15.

	Competing interests
	26
	Declare any competing interests of review authors.
	No additional comment.
	Page 15.

	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.
	Data extracted from included studies and data used for all analyses are available at ReShare (https://dx.doi.org/10.5255/UKDA-SN-855248), the UK Data Service data repository
	ReShare (https://dx.doi.org/10.5255/UKDA-SN-855248)




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/ 
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