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[bookmark: _heading=h.2u6wntf]Plain English summary 

Background: In drug trials, researchers will record and report the medical harms that patients may experience, for example, if they become very unwell or have to go to hospital. In trials of interventions which aim to change behaviours (like stopping smoking or eating more healthily), it is much less clear which harms should be recorded and how to report them. Researchers may miss harms that are important to patients or spend time measuring what is not important.   
We have found trials which aim to change behaviour record harms in different ways or not all. It is hard for researchers to identify where participants may be being harmed and what they should record
Aims: This study aims to write guidance on how to record harms in behavioural change intervention trials. This will hopefully improve the efficiency of harms recording, as well as consistency and transparency. 
Methods: We will look at the literature to find types of harms that might occur in behavioural change interventions. We will interview people who run trials to find out problems they have experienced when recording harms, and what they have done to solve them. The information we find from the literature and interviews will be brought together to suggest guidance. We will ask experts in clinical trials to see if they agree with these suggestions and write some recommendations or principles to consider for harms recording and reporting.
[bookmark: _heading=h.19c6y18]Patient and public involvement (PPI):  Although a PPI group will not be set up for this project, clinical trial participants or PPI representatives will be asked for their views on how harms should be recorded in behavioural change intervention trials.
Dissemination. The results will be published in academic journals and conferences. The guidance document will be made freely available. We will also make a short video of the study findings.
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	Study title
	Recording Harms in Behaviour change Intervention Trials

	Funder
	National Institute for Health Research (NIHR)

	Sponsor
	University of Sheffield

	Project start date
	1st October 2021

	Project end date
	30th September 2022

	Hypothesis, aims and objectives
	Aim: To collaborate across several CTUs to determine appropriate practice for the collection and recording of harms in BCI trials to develop principles, considerations, and recommendations.

Objectives:
1. To scope and map the literature to identify definitions, typologies, instruments, and suggested principles for recording harms in BCI trials.
2. To elicit perspectives and experiences of CTU and NIHR investigators involved in designing and delivering BCI trials.
3. To undertake a two stage eDelphi study and consensus meeting to develop suggested statement of principles, considerations, and recommendations for recording harms in BCI trials.

	Project design
	Four work packages: 1.Scoping literature review, 2. Qualitative interviews with experts, 3.Delphi consensus study, 4.Suggested principles and considerations for harms recording

	Participants  (qualitative interviews and Delphi Consensus exercise) 
	UK-based clinical trialists who principally work on NIHR-funded trials. International candidates will be included where relevant and accessible. 







[bookmark: _heading=h.28h4qwu]2 Introduction 
[bookmark: _heading=h.nmf14n]2.1 Background
Complex intervention trials often intend to change behaviour and/or provide peer or social support. These trials make up a significant proportion of the National Institute for Health Research (NIHR) clinical trials portfolio. A review of NIHR protocols from the Health Technology and Public Health Research programmes found wide variability and lack of transparency in recording harms in behavioural change intervention (BCI) trials [1]. Harms, typically termed Adverse Events (AEs), were often not defined or definitions varied, even between trials of similar interventions. 
The review highlighted that there remains a misconception, as noted by others [2-4], that harms are not possible from these types of intervention [1].
Despite behavioural change interventions being well-intentioned, there are complex causal pathways and moderators of effect, hence the term unintended harm. Examples of such harms include:
· Obesity intervention/prevention resulting in risk compensation (change in one unhealthy behaviour is replaced with another), rebound effects (the intention to change behaviour results in the opposite behaviour e.g., intending to eat less results in eating more) and unsuccessful programmes leading to feelings of failure [2, 4, 5].
· Targeted social and emotional learning interventions in schools have been shown to cause negative labelling of individuals, stigmatisation, and unhelpful peer to peer knowledge exchange [6].
· Social/peer support in chronic health conditions has been perceived adversely, with unwanted attention or confrontation with a negative future cited as an undesirable effect [7].

Where AEs are recorded in BCI trials, there is a reliance on using ICH GCP definitions of AEs[footnoteRef:0] [1] which were designed originally for drug trials and are not wholly applicable or useful in the context of BCI trials [8]. [0:   Adverse event- GCP definition- Any untoward medical occurrence in a patient or clinical investigation subject administered a pharmaceutical product and which does not necessarily have to have a causal relationship with this treatment.
] 

Relevant AEs should be defined and recorded appropriately, whilst also paying attention to the efficiency of recording. The use of ICH GCP definitions, designed for drug trials, can make AE recording time-consuming, inefficient, and less relevant to the context. This is particularly pertinent in populations with high frequency AEs often unrelated to the trial intervention e.g., elderly [9, 10].
Alternative definitions, classifications and instruments have been proposed to capture specific harms related to psychotherapies [11, 12]. In public health, typologies or frameworks of harms have been suggested [2, 4]. However, these aren’t being used routinely in BCI trials [1]. These alternative definitions and approaches are not routinely discussed in NIHR trial protocols [1].
Extensions to the CONSORT statement (international recommendations on reporting standards for randomised controlled trials) also note the importance of reporting harms. The CONSORT harms extension [14] describes how to report harms in clinical trials.  The CONSORT Social and Psychological Interventions (SPI) extension [15,16] recommends exploration of theory and mechanism of harmful effects [3]. However, neither extension provide details on AE recording. This includes defining AEs, how to operationalise AE recording and address the difficulties in relatedness assessment or determining what AEs might be expected from an intervention (or within a population).  

[bookmark: _heading=h.37m2jsg]2.2 Why is this important? 
Potential to miss important harms
Current approaches may miss important harms in BCI trials. ICH GCP definitions are ‘medical/clinical’ in nature. Using these definitions may miss unintended harms or consequences of changing behaviour important for evaluating the risk of harm from an intervention. The examples given in 1.1 demonstrate potential harms which don’t naturally fit into ICH GCP definitions. Attempts have been made to consider unintended harms outside of ICH GCP definitions. A public health trial of specialist home visiting for first time mothers, found social events (untoward events outside of the GCP AE definition) comprised 19% of all AEs [17]. 
Sometimes, investigators limit recording to serious AEs[footnoteRef:1] in BCI trials [1], which also risks failure to capture important harms. Unintended harms attributed to BCIs do not necessarily result in a serious event (defined as resulting in death, hospitalisation/prolonged hospitalisation, significant disability etc.) but are nonetheless important to record.   It may be appropriate to extend the definition of events considered serious outside of GCP to improve risk-benefit analysis of interventions. There are good examples of this approach in some NIHR protocols [18, 19]. [1:  Serious adverse event is an AE that at any dose results in death or is life-threatening (requires hospitalisation or prolongation of existing hospitalisation, results in persistent or significant disability/incapacity, or is a congenital abnormality/birth defect).] 

Trial efficiency may be comprised
There is a problem too in efficient trial implementation. AE recording requires considerable time including that of site staff, CTU staff and patients. In an older adult trial, SAE reporting was estimated to take up to 15 hours per week each for two research nurses-yet none of the SAEs were considered related to the trial intervention or unexpected [9]. It is important to direct resource to record relevant AEs to the intervention. During the planning/protocol writing stage of randomised controlled trials (RCTs), it is difficult to define potential harms.  In drug trials, there are standard and routinely available documents which form the reference safety information which summarises all known potential harms potentially attributable and expected from an investigational medicinal product.  There are no such equivalent documents for BCIs, and so the task of defining and deciding on what AEs should be recorded is a responsibly of the trial team. 
Comparison of trials is difficult
There is currently wide variation and inconsistency in practice [1] and this makes comparison of trials difficult. 
There is a need for expert consensus and guidelines on harms recording in BCI trials to improve transparency, consistency, and efficiency.
[bookmark: _heading=h.1mrcu09]2.2.1 Aims and objectives

Research question: How should harms be recorded in trials involving BCIs?
Aim: To collaborate across several Clinical Trials Units (CTUs) to determine appropriate practice for the collection and recording of harms in BCI trials to develop principles, considerations, and recommendations.

Objectives:
1. To scope and map the literature to identify definitions, typologies, instruments, and suggested principles for recording harms in BCI trials.
2. To elicit perspectives and experiences of CTU and NIHR investigators involved in designing and delivering BCI trials.
3. To undertake a two stage eDelphi study and consensus meeting to develop suggested statement of principles, considerations, and recommendations for recording harms in BCI trials.

[bookmark: _heading=h.46r0co2]2.2.2 Scope of interventions covered 
We will focus on interventions intended to change behaviour or lifestyle. This includes (but is not an exhaustive list): psychological therapies, public health interventions such as weight management, physical activity, peer or social support, health communication or environmental policies and social and emotional learning. 

[bookmark: _heading=h.2lwamvv]3 Study management and membership
A Project Management Group (PMG) and Project Steering Committee (PSC) will oversee the conduct of this research to ensure its completion and the delivery of research objectives. The PSC includes multi-disciplinary individuals from UK CRC Clinical Trials Units as well as methodological experts in qualitative research and Delphi consensus studies. The PSC members are: Diana Papaioannou, Cara Mooney, Sienna Hamer-Kiwacz, Kirsty Sprange, Alicia O’Cathain, Professor Cindy Cooper, Gwenllian Moody, Professor Mike Robling, and Dr Victoria Cornelius.
The PMG is a subset of PSC and will oversee the day-to-day study running of the project, consulting with the PSC as the need arises. Key decisions made by the PMG will be communicated to the PSC either via email correspondence or during scheduled meetings. Members of the SMG are Diana Papaioannou, Cara Mooney, Sienna Hamer-Kiwacz and Cindy Cooper, with input from Kirsty Sprange and Alicia O’Cathain as required for the qualitative study and Delphi studies respectively. 

[bookmark: _heading=h.111kx3o]4 Methodology
The project comprises three elements: a scoping review, qualitative interviews, and a Delphi consensus exercise. 
[bookmark: _heading=h.3l18frh]4.1 Scoping review of methods
Rationale
There are suggested approaches to recording harms in BCI trials. These include: typologies/frameworks of harms [2, 4, 5]; instruments to record side effects [11, 12] and general principles or methods [3, 17, 20, 21]. However, there is little evidence that these approaches are used routinely in BCI trials [1]. There is a need to collate and describe these approaches to allow signposting to clinical trialists and to inform a future consensus study on principles and recommendations for harms recording in BCI trials. 
Aim
To identify suggested AE recording principles and approaches, including identifying frameworks or typologies of harms. 
The aim of this scoping review is to provide an overview or map of the evidence [22] and descriptively summarise and disseminate findings [23, 24]. It is not expected that the results will be appraised or synthesised systematically.  Where appropriate, frameworks or typologies may be synthesised with a view to assessing their convergence, divergence or any possible gaps based on harms discussed in other included studies. 
Objectives
1. To identify and describe the literature on approaches or principles in harms recording in BCI trials. 
2. To identify frameworks/typologies of harms or mechanisms of harms (and where appropriate to synthesise typologies and frameworks and/or highlight potential gaps).
3. To generate potential themes for the qualitative interviews in this research project 
4. To inform the principles and recommendations for harms recording in BCI trials to be reviewed in the consensus study. 
Although not an objective for this review, empirical research focused on population- or intervention-specific harms may be identified. These studies (quantitative and qualitative) will have key details summarised (e.g. population, key harms) and included within the review as examples/case studies of harms. 

Inclusion criteria
[bookmark: _heading=h.206ipza]Sample: Behaviour change interventions (BCIs) in which any intervention intends to modify behaviour for e.g. psychological therapies, public health interventions such as weight management, physical activity, peer or social support, health communication or environmental policies, social and emotional learning  


Phenomenon of Interest: 
1) Frameworks or typologies of harms caused by BCIs, including any mechanisms of harm.
2) Any principles, methods, definitions of or approaches to harms recording.
3) Harms recorded in specific populations [For example see: 6, 7].

Design: All study designs will be considered including empirical research, literature reviews. Editorial/opinion pieces will be included.
Evaluation/Reporting: Researcher, research participant. 
Research Type:  All qualitative and quantitative empirical research or secondary research. 

[bookmark: _heading=h.4k668n3]Search terms
This review intends to identify, summarise, and describe suggested methods and approaches. 
The search strategy has been designed so it identifies articles whose main focus is on harms or unintended consequences arising from BCIs. With this in mind, terms are often limited to title fields. The search strategy may not be sensitive enough to identify harms mentioned as secondary outcomes in empirical research or as discussed in the full-text of articles as (or more likely full text fields). However, this approach is fit for purpose for the aims of the review.  It will likely pick up empirical research focused on population- or intervention-specific harms, but it is noted this may not be undertaken exhaustively. Search terms to capture disciplines (e.g. public health, psychology therapies) where BCIs commonly are used are incorporated into the search strategy. 
The search strategy was presented to the Project Steering Committee on 19th October, 2021 for critical appraisal to ensure it was fit for purpose for the review aims. The search strategy was agreed with some modifications and is available in Appendix A.

Sources to search
Searching of three electronic databases (Medline, PsycInfo and CINAHL) will be undertaken. Reference list checking of all included articles will be performed. 
Citation searching will be performed on Google scholar for all included articles. Citation searching will be limited to the first 250 citations in the event of an article citation search exceeding this number.
Sifting
Retrieved articles will be reviewed by two reviewers at title, abstract and full-text level against the inclusion criteria above. All queries will be checked with another reviewer. A sample retrieved articles (10%) will be checked by another reviewer. 
Data extraction and synthesis 
It is difficult to define the complete set of data to be extracted given the heterogeneity of the literature to be included which has not yet been systematically read [25]. Therefore, data extraction will be iterative in nature due to the range of concepts in the literature as recommend by Gentles et al, 2016 [25]. An initial set of concepts will be defined, piloted, and amended as appropriate throughout the process of data extraction. 
The findings will be written descriptively and will form a map of the literature in this area.  
No formal synthesis or critical appraisal is planned which is appropriate for the aims of this scoping review [23].
Where multiple frameworks are identified, they will be assessed for convergence and divergence- and any gaps relating to harms categories (based on review against the other included articles) will be noted. 

[bookmark: _heading=h.2zbgiuw]4.2. Qualitative interviews
Background
The CONSORT SPI extension [15, 16] notes the potential for use of theorising harms in BCIs [3], However, there is no guidance on the details of how to determine what might be an expected event for a behavioural change intervention, whether relatedness can be usefully undertaken, and how restrictions to AE recording can be made. 
Therefore, the detail of AE recording in BCI trials, is decided by researchers/clinical trialist themselves. In-depth interviews and focus groups with individuals involved in designing and delivering BCI trials will allow understanding of how these decisions are made, and whether the approach taken to AE recording has worked or was problematic. 

Aim
To explore the experience of and perspective of individuals involved in designing and delivering BCI trials in relation to harms recording. The study will identify the operational considerations for monitoring harms during trials, including what has/hasn’t worked.
Overall Design 
In depth interviews (up to 15) and two to three focus groups (5-6 people) will be undertaken with multi-disciplinary experts in designing and delivering behavioural change trials. 
The focus groups (FG) will involve multi-disciplinary CTU staff to enable sharing of similar/contrasting experience. Individual qualitative interviews will focus on specialist views e.g. trial oversight committee members, PPI, Chief Investigators, Research nurses, Sponsors. 

Recruitment and Sampling
[bookmark: _heading=h.1egqt2p]Sampling will be purposive [26] to include a diverse range of stakeholders and BCI trials.. Authors of key literature identified in the scoping review, individuals involved in designing or implementing NIHR trials (NIHR funding website, Papaioannou (2021 review), UK Clinical Research Collaboration (CRC) Clinical Trial Units webpages to identify trials unit staff, individuals known to co-investigators/project steering committee. We will identify PPI representatives through individual trials at UK CRC trials units. We will also discuss potential PPI participants with ScHARR staff (Dr Kate Fryer, Katie Biggs, Liz Such) involved in improving the diversity and inclusion of underserved groups in research.
We will aim for experienced individuals- i.e. ideally those who have been involved in design and delivery of more than one competed BCI trial where possible. 
We will identify potential participants through a variety of routes: by alerting trial professionals via groups such as Trial Forge, UKCRC group networks e.g. TMN and the TMRP Outcomes working group, through the contacts of the PSC members, authors identified through the scoping literature review authors and review of funded research through the NIHR Funding and Awards Website. 

Once identified, we will purposively select individuals to allow maximum diversity within our sample. This will be according to CTU and CTU staff role (Trial manager, statistician, QA, Director etc), clinical field (for Chief Investigators), intervention type (public health, psychological therapy, peer/social support) and other stakeholder categories (PPI, steering committees/data collection roles, e.g. RNs, PIs and interventionists.
It is expected the majority of participants will be UK-based clinical trialists, with the inclusion of international candidates if relevant and accessible, and those who work on NIHR-funded trials. 

Data Collection
Individual interviews 
Potential participants will be approached by email with an information sheet providing details about the qualitative study, what participation involves, the harms literature, interview topic guide, and a copy of the consent form. 
Interested participants will be contacted to arrange a suitable time and method of interview. It is anticipated that most interviews will be conducted remotely by telephone or the online media platform Google Meet. If it is not possible to use Google Meet or the organisation wishes to use an alternative platform, such as Microsoft Teams or ZOOM, then we will request exceptions to be able to use these platforms. We will obtain simple consent; therefore, it will be accepted as a return of email (to the invitation email) stating the participant has read and understood the information sheet and consent form and agrees to participate, with either a typed name or a drawn electronic signature. This correspondence will be filed as the record of informed consent. In addition, on the day of the interview, the researcher(s) will explain the study to the participants again, allow time for any questions they may have and confirm verbal consent.
The researcher(s) will explain to potential participants that entry into the study is entirely voluntary and that they can withdraw at any time. In the event of their withdrawal, it will be explained that their data collected so far cannot be erased and will be used in the final analyses where appropriate.
The individual interviews will be audio-recorded on encrypted recording devices, following the audio recordings guidelines in the ScHARR IG Policy Section 3, then transcribed verbatim by the ScHARR transcriber’s group. Interviews will be checked before sharing transcripts with other team members. The audio recordings will then be deleted. The interview transcripts are classed as source data and will be retained as part of the project archive. 
     
All interviews will be conducted by SHK and DP, overseen by KS who has over 10 years of experience in qualitative research. 
Before each interview, the interviewer will familiarise themselves with the participant’s clinical trial role and the trials they have worked on.
A topic guide will be used to ensure key areas are covered, however with a view to keeping the interview process open and flexible to allow participants to raise issues that are personally relevant. 
The guide was informed by the overall aim of the RHABIT project and early findings from the scoping review of approaches to harm recording in BCI trials. 
Key areas covered by the guide will include:
· views on the purpose or need for monitoring harms in BCI trials
· perspectives on how AE recording should be undertaken exploring successful AE recording practice
· problems during implementation of AE data collection and interpretation.


Focus Groups 
In addition to individual interviews, we may undertake 2-3 focus groups with multi-disciplinary CTU staff and PPI groups. In contrast, this approach enables those participating to identify and clarify views in relation to others who have a similar experience and support sharing of their ideas and similar or different opinions [30]. We anticipate 5-6 participants in each focus group to ensure the session is manageable but is representative of stakeholders.
The process for invitation and consent will be the same as that carried out for the interviews. The groups will also be audio recorded and transcribed with participant consent. We anticipate the groups to be delivered online, although face-to-face will be an option subject to current government guidelines on COVID-19. 
The focus groups (FG) may be used to collect data amongst similar types of participants for e.g.  CTU staff or PPI representatives to enable sharing of similar/contrasting experience. Individual qualitative interviews may focus on specialist views, for example, trial oversight committee members, Chief Investigators, Research nurses, Sponsors. The sampling and methods for the qualitative study will be iterative and determined by findings from interviews/focus groups guiding what further perspectives are required (and how to best collect data). For example, we may decide that focus groups are not required, or more input is required by one type of participant. 



Data Analysis
     Thematic analysis of the qualitative data will be conducted in accordance with Braun and Clarke’s standard methods [28]. An inductive/deductive thematic approach [29] will be used to identify participants' perspectives regarding recording AEs in BCI trials. 
Three researchers (SHK, KS and DP) will independently conduct initial open coding and categorisation of the transcripts with the aid of NVivo12, a qualitative data management software. Differences in interpretation will be resolved through discussion between coders and then if required, a third person (someone from the research team) will be involved. This is an established method to increase the trustworthiness of research [#31? O’Connor & Joffe (2020)]. Categories and themes will be developed by constantly refining the coding scheme and master themes will be identified.
Themes developed from both data sources (focus groups and interviews) will then be triangulated for inter-method convergence, discrepancy or complementary information [32]. Triangulation enables comparison of concurrently collected data obtained via different methods and from different researchers to be explored for interaction thereby adding validity to research findings [33]. The triangulation will help the research team to develop a comprehensive understanding on different perspectives including decision making and the operational considerations for monitoring harms during BCI trials.

Data protection
The research team will endeavour to protect the rights of the study’s participants to privacy and informed consent, and will adhere to the Data Protection Act, 2018. All source documents will be held securely on the University of Sheffield secure dedicated web server. Access will be restricted by user identifiers and passwords.
Confidentiality and privacy will be ensured for all participants. The information gathered will only be used for scientific purposes for example presentations, research purposes, publications and using anonymous direct quotes, phrases and terminology in the analysis and report. 
Complete anonymity of participants amongst other members cannot be guaranteed in focus groups. To address this, participants will be asked to agree to a statement in the consent form that states they will not reveal any information that is shared in confidence in the focus groups. The researcher(s) will also remind participants about confidentiality of participants and information shared in the focus groups.
Recordings of the interviews and focus groups will be transferred to the secured project shared drive as soon as possible by the research team. Transcripts will be anonymised and assigned a unique code. A password protected document showing the link between the code and the corresponding transcript will be kept separately and preserved until the end of the study.

[bookmark: _heading=h.3ygebqi]4.3 Delphi Study 
Aims 
The analysed data from the scoping review and qualitative study will be used to develop a list of principles and considerations. The eDelphi study aims to achieve consensus on this list for inclusion in the principles/recommendations to advise CTUs on recording harms in BCI trials. 

Overall Design 
eDelphi items will be generated by drawing on data from the scoping review and qualitative interviews to develop a list of statements for consensus. These will be presented to the project steering committee. Following this, a pilot Delphi survey will be conducted within The University of Sheffield’s Clinical Trials Research Unit to test the readability and understanding of the items.
 We will conduct a two-stage Delphi survey using an eDelphi web-based platform [34] used successfully on similar projects [35, 36]. We will purposively recruit a multi-disciplinary panel of 65 experts in delivering trials.
The eDelphi study will involve participants rating the same statements which will describe principles or considerations for recording harms. Two rounds will take place over 3-4 months. The project steering committee will review the survey results between rounds. Two survey rounds should suffice to reach stability in perceptions and is feasible in the project resources and timescales. 
A purposive sample of 6-8 eDelphi participants, including a PPI representative, will take part in a virtual consensus meeting to review the draft principles/recommendations. 

[bookmark: _heading=h.2dlolyb]4.3.1 Participants selection
Participants will include experienced CTU investigators and staff (e.g., Trial managers, quality assurance), Chief Investigators, TSC/DMEC member and PPI representatives across a range of trials.  
Participants will be identified in a similar way to that described for the qualitative interviews. Trial professionals will be targeted through groups such as Trial Forge, UKCRC group networks e.g. TMN and the TMRP Outcomes working group. The PSC members will be asked to recommend potential participants. Authors included in the scoping review (see 3.1) and investigators identified through the NIHR Funding and Awards website will also be a source of potential participants. 
Individuals will be invited by email to take part in the study. This will include details on what their participation will involve. Emails will also be sent through distribution lists such as UKCRC subgroups informing them of the study and asking relevant individuals (experienced CTU investigators and staff (e.g., Trial managers, quality assurance), Chief Investigators, TSC/DMEC member and PPI representatives) to register their interest in participating. 

[bookmark: _heading=h.sqyw64]4.3.2 Consent and withdrawal
Participants will provide consent to take part in the eDelphi studies via a tick box when they register for the survey. Details of data handling and use of data will be provided. Participants will be informed that they can withdraw at any time, although we will keep their data up to the point of withdrawal.
[bookmark: _heading=h.3cqmetx]4.3.3 Maintaining anonymity
Anonymity is linked to increased participation and response rates, as well as freer expression of opinion [37]. Participants’ anonymity will be maintained during the eDelphi studies, with stakeholder group being the only detail known . Participants will be asked if they wish to be acknowledged for their participation in the eDelphi studies in research outputs. However, they will not be linked to specific findings. 
A virtual consensus meeting is planned following the two stage eDelphi studies to discuss ‘borderline’ consensus items and the content of explanatory guidance. Participants will be invited to provide contact details if they wish to be considered for involvement in the consensus meeting after the two rounds of surveys (see section 4.3.12). 

[bookmark: _heading=h.1rvwp1q]4.3.4 Sample size 
Delphi study sample size are very variable and often poorly justified [38].  This study aims to approach as many key stakeholders as possible with consideration as to what is possible with the resources available. A sample of 65 will be approached with an anticipated recruitment rate of 70% and 30% attrition during the two-stage survey. This will provide a final sample of at least 30 which we believe to be sufficient to estimate consensus with reasonable precision [39]. 
 
[bookmark: _heading=h.4bvk7pj]4.3.5 Delphi scoring of survey questionnaire 
Participants will score their opinion of potential principles and considerations for harms recording in BCI trials on a rating scale appropriate to the statement or principle. For example, for some principles, a 5-point importance rating scale may be used, i.e. on a scale of 1–5: not at all important (1); slightly unimportant (2); somewhat important (3); fairly important (4); very important (5).  For other statements, it may be appropriate to use an agreement rating scale for e.g. how strongly do you agree with the following statement: strongly agree, agree, neutral, disagree, and strongly disagree. For all items, there will also be an ‘unsure’ or ‘don’t know’ option for participants unable to give their rating opinion/agreement. The PSC will review the rating scale associated with each item.
Free-text fields will be available to allow participants to give feedback on individual items. There will also be an open-ended question to seek any additional items participants feel are important to consider in final recommendations for harms recording in BCI trials.

[bookmark: _heading=h.2r0uhxc]4.3.6 Delphi software 
Delphi Manager® software developed by the University of Liverpool will be used. ([34]http://www.cometinitiative.org/delphimanager/). This software has successfully been used for other similar projects [35, 36].

[bookmark: _heading=h.1664s55]4.3.7 Piloting 
The eDelphi survey will be piloted on a small number of participants within the Sheffield Clinical Trials Research Unit. This stage aims to troubleshoot any potential problems such as wording, scoring, and logical flow prior to launching the actual survey. The SMG will make the selection of pilot participants. 
The survey will be modified where necessary based on the pilot feedback. 

[bookmark: _heading=h.3q5sasy]4.3.8 Delphi round 1 
The finalised survey will be sent out to participants.  Participants will have 3 weeks to complete the survey, with a reminder sent at the end of week 2. Non-responders will be given a further reminder and given one further week to respond. 
The overall response rate will be reported relative to the total number of participants invited, consented, and completed the survey. For each statement, the number and proportion of participants responding to each category ‘will be reported. The denominator will be the number of responders. A ‘missing’ category will also be provided for missing responses. Descriptive summary statistics will be presented overall and by key stakeholder category per item considered. 
The open-ended questionnaire fields will be analysed thematically to identify any new proposed items (and their justification) for the recommendations, as well as any refinement required for items.

[bookmark: _heading=h.25b2l0r] 4.3.9 Steering Committee meeting after round 1 
The Project Steering Committee will hold a video/teleconference meeting to discuss the results from round 1 and to review any feedback on additional suggested reporting items or edited items. Although the dropping of items after round 1 is not envisaged, the Steering Committee may decide to include additional reporting items depending on the importance of the reviewed feedback. The PSC may also decide to increase the number of participants for certain key stakeholders depending on initial observed response rates. 

[bookmark: _heading=h.kgcv8k] 4.3.10 Delphi round 2
The Project Steering Committee will agree necessary amendments to the survey following round 1. Participants from round 1 will be re-approached and given access to their previous ratings and how they compare with consensus of all responders within round 1. The PSC will decide on the type of feedback to participants and its provision in a controlled manner. Participants will be asked to complete the survey again after reviewing the results from other responders. This means that each participant may decide whether to change their previous response or to retain their initial rating. In cases of strong deviation from the group responses, participants are given the opportunity to provide reasons for their divergent rating. 
The data from the Delphi surveys will be analysed descriptively.

[bookmark: _heading=h.34g0dwd]4.3.11 Definition of consensus 
The choice of a consensus criterion is guided by similar research developing healthcare reporting guidance [40, 41]) Reporting items that achieve the support of at least 70% of participants will be considered as having achieved the desired degree of consensus. Support is defined as any level of agreement or rating of importance for example strongly agree or agree; very important, fairly important, somewhat important. The PSC will agree the definition of ‘support for each statement in advance of the survey being distributed. 

[bookmark: _heading=h.1jlao46]4.3.12 Consensus meeting
A purposive sample of 6-8 eDelphi participants, including a PPI representative, reflecting the multidisciplinary groups involved in trial design and implementation, will be invited to a virtual consensus meeting to discuss ‘borderline’ consensus items and content of explanatory guidance. The potential participants will be informed of the role at the consensus meeting and what their participation will involve. Draft principles or recommendations will be presented.

[bookmark: _heading=h.43ky6rz]5 Principles and recommendations for harms recording 
Draft recommendations and an explanatory guidance document for AE recording in BCI trials will be written and presented to the PSC. The recommendations will likely include principles for recording harms and operational considerations. If appropriate a broad typology of harms may be provided.

[bookmark: _heading=h.2iq8gzs]6 Outputs and Dissemination plan 
There are tangible outputs from each of the individual stages in this study: the scoping review, qualitative interviews/focus groups and the eDelphi study.  The scoping review will map and collate (and synthesise where applicable) suggested approaches or typologies of harms that may apply to BCI trials. The review will signpost investigators to relevant frameworks and types of harms, which could be applied when considering the potential harms for an individual BCI.  
The qualitative study will describe operational experience on AE recording across UK CRC CTUs. Issues will be highlighted and practical experience of making AE recording more efficient shared. The qualitative interviews and focus groups will be summarised to share CTU experience of suggested approaches to efficient AE recording.  
The eDelphi studies will result in suggested recommendations, principles and considerations production to assist investigators in how to record AEs in BCI trials in the future. The guidance will make recommendations for CTUs to ensure relevant AEs are recorded that better reflect the risk-benefit profile of BCIs and with improved efficiency. 
Each individual part of the project (scoping review, qualitative study and E-Delphi studies) will be published in peer-reviewed publications. In addition, a publication will detail the overall recommendations/principles for harms recording in BCI trials, along with an explanatory document. All publications will be within a relevant journal (e.g. Trials journal). 
The recommendations/principles document developed at the end of the project will be shared with all UK CTU Directors and will be made freely available to download from the Sheffield CTU website.
The UKCRC, Trial Forge and the TMRP Outcomes working group will be approached to assist in disseminating the results of the study. 
The results of the study will be presented at the Clinical Trials Methodology Conference (ICTMC) 2022. 
As well as academic outputs, a short video to communicate the recommendations will be produced and disseminated through the aforementioned trial working groups.

[bookmark: _heading=h.xvir7l]7 Ethics approval 
The study received a favourable ethics approval (044669) from the Research Ethics Committee (REC) of the School of Health and Related Research (ScHARR) at the University of Sheffield. The conduct of the study will be guided by the granted ethics approval. A safeguarding plan has been written in line with both the ScHARR and NIHR ethics guidelines.  

[bookmark: _heading=h.3hv69ve]8 PPI Support
There is no PPI group working alongside this project. However, PPI representatives will be invited to take part in the qualitative interviews, Delphi surveys and consensus meeting. PPI representatives will be supported by SHK/DP. Support will include additional meetings, briefing before interviews to ensure understanding of the topic area and role of the interview; option to have a research team member sit alongside during completion of the Delphi surveys and briefing before taking part in the consensus meeting. A debrief meeting following the completion of the interview/consensus meeting will also be offered to give the opportunity for PPI representatives to discuss anything further.

[bookmark: _heading=h.1x0gk37]9 Funding and any additional support 
We gratefully acknowledge the funding of this project by the NIHR through CTU Support Funding.

[bookmark: _heading=h.4h042r0]10 Declaration of Conflict of Interest 
All members declare that they have no conflict of interest to disclose. 
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Appendices 
Appendix A – Final Search Strategy
Ovid MEDLINE(R) and Epub Ahead of Print, In-Process, In-Data-Review & Other Non-Indexed Citations and Daily <1946 to October 25, 2021>

1	((behavio?ral or social or psychological) adj2 (intervention$ or treatment$ or therap$ or program$ or strateg$)).tw.	
[bookmark: _heading=h.1baon6m]2	(social adj2 (care or support)).ti.		
3	(public adj2 health).ti.	
4	psychotherapy/ or exp behavior therapy/	
5	Public Health/		
6	social support/		
7	Social Learning/		
8	(emotional adj2 learning).ti.	
9	Health Promotion/	
10	(peer adj2 support).ti.	
11	Behavioral Medicine/	
12	or/1-11		
13	((unanticipated or unintended or unwanted or unplanned) adj2 (event$ or effect$ or harm$ or consequence$ or impact$ or repercussion$)).ti.	
14	(adverse adj2 (effect$ or event$ or consequence$)).ti.	
15	(side adj2 effect$).ti.	
16	harm$.ti.	
17	*Patient Harm/	
18	(negative adj2 (effect$ or event$ or consequence$ or impact$ or repercussion$)).ti.	
19	or/13-18	
20	(behavio?r adj2 (change$ or modif$ or therap$)).tw.	
21	Behavior Therapy/	
22	Health Behavior/	
23	(health adj2 psycholog$).tw.	
24	((behavio?ral or social or psychological) adj2 (intervention$ or treatment$ or therap$ or program$ or strateg$)).tw.	
25	(social adj2 (care or support)).ti.		
26	(public adj2 health).ti.	
27	psychotherapy/ or exp behavior therapy/	
28	Public Health/		
29	social support/		
30	Social Learning/		
31	(emotional adj2 learning).ti.	
32	Health Promotion/	
33	(peer adj2 support).ti.	
34	Behavioral Medicine/	
35	(behavio?r adj2 (change$ or modif$ or therap$)).tw.	
36	Behavior Therapy/	
37	Health Behavior/	
38	(health adj2 psycholog$).tw.	
39	or/24-38	
40	((unanticipated or unintended or unwanted or unplanned) adj2 (event$ or effect$ or harm$ or consequence$ or impact$ or repercussion$)).ti.	
41	(adverse adj2 (effect$ or event$ or consequence$)).ti.	
42	(side adj2 effect$).ti.	
43	harm$.ti.	
44	*Patient Harm/	
45	(negative adj2 (effect$ or event$ or consequence$ or impact$ or repercussion$)).ti.	
46	or/40-45	
47	39 and 46	
48	limit 47 to (english language and humans and yr="2011 -Current")	
49	47 not 48	
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