Table 1. Programme Theory for developing SITAS (Selecting Implementation Tools and Actions for Standards).
	Inputs
	Access to an intervention that would systematically guide the identification and selection of support tools and support actions that can help implement a specific set of national standards. 

	Activities and mechanisms through which the intended outcomes are achieved
	if members of a research team have access to SITAS, then they will learn how to identify and select appropriate support tools and actions that target identified enablers and barriers for a specific context; if they identify and select appropriate support tools and actions, then they will have a better chance of addressing identified barriers to implementing a specific set of standards and adopting a systematic approach using evidence and theory. 

	Intended outputs and
Intended outcomes
	if members of a research team use the SITAS toolkit, then they will identify and select support tools and actions that are underpinned by evidence and theory; if they develop the support tools and undertake actions for application in practice, then the health and social care providers will perceive a more supportive context for using standards; if health and social care providers perceive a more supportive context for using standards in everyday practice, then implementation of national standards will have potential to improve; then it is anticipated that safer, higher-quality health and social care delivery will result. 



Table 3. Workshop participants’ characteristics to co-design SITAS (Selecting Implementation Tools and Actions for Standards). 
	Gender 
	n (%)

	Female
	7(100)

	Role in developing health and social care standards

	Standards Development Officer/ Research Officer
	4 (57)

	Standards Development Manager
	3(43)

	Years’ experience developing health and social care standards and supporting the implementation of health and social care standards

	0-4 years
	5(71)

	5-10 years
	2(29)
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Table 2. Summary of stage three to construct a prototype of a digital tool using implementation science methodologies.
	Stage 3
	Methods
	Outputs

	3a. Collate, compare and contrast enablers and barriers to implementing standards.*
	· Thematic statements describing enablers (n=22) plus FES† and CERQual‡ assessments
· Thematic statements describing barriers (n=24) plus FES and CERQual assessments
· Overarching codes describing enablers (n=15) 
· Overarching codes describing barriers (n=10)
Criteria for prioritising enablers and barriers for inclusion were: 
· FES > 10%
· Moderate or high CERQual assessment
· Irish context
· Feasible to address. 
Enablers and barriers were reviewed for duplication and similarities with underlying meaning. Enablers and barriers were then edited for accessibility. 
	Enablers and barriers excluded (n=11) based on the following: 
· FES < 10%, low CERQual assessment (n=5)
· Not feasible to address (n=6): pertained to legislation (n=2); inspection framework (n=2); service level activities (n=2).
Some enablers and barriers described similar factors. For example, an enabler was the presence or enactment of a factor (for example, recruitment and availability of staff) and the barrier was an absence of the factor (for example, staffing constraints). In this instance, a thematic statement was created to reflect the essence of the enabler and barrier, translating it to an influencing factor that could act as an enabler or barrier.
In total, thematic statements (n=23) were created to describe influencing factors (enablers and/or barriers) to implementing standards (Additional file 2).  

	3b. Select an appropriate Theory, Model or Framework (TMF)
	An interactive web tool, Dissemination and Implementation Models in Health Research and Practice was used [26]. This web tool contained a list of 112 TMFs.§ A search of potentially relevant TMFs was conducted on Octobers 20, 2021. TMFs were selected based on the following criteria:
· The TMF had a focus on implementation only (I-only) or had more focus on implementation than dissemination (I>D). 
· The TMF operated at all socio-ecologists levels; individual, organisation, community, system and policy level. 
· The TMF originated from studies pertaining to health services, healthcare and patient safety. 
The Theory Comparison and Selection Tool (T-CaST) was used to complement the decision-making on ‘degree of fit’ for TMFs retrieved 
from the web tool. The T-CaST included an assessment of a TMF under its characteristics of usability, validity, applicability and acceptability [18]. 
	TMFs (n=2) selected, the Consolidated Framework for Implementation Research (CFIR) [27] and the Dynamic Sustainability Framework (DSF) [28]. 
The T-CAST tool was applied and CFIR was determined as the best fit framework (Additional file 3).

	3c. Map enablers and barriers to a TMF
	Thematic statements (enablers and/or barriers) (n=23) created in step 3a were coded to the CFIR domains and constructs by two researchers independently, between May-September 2022. Coding was based on similarity of the thematic statement to the names and definitions of the CFIR constructs. 
An inter-coder agreement measurement was calculated.
	Of the 39 CFIR constructs, 18 constructs including sub-constructs were matched with thematic statements (Additional file 4). Thematic statements were coded to the; 
‘Inner Setting’ domain (n=15): structural characteristics (n=1); networks and communications (n=2); culture (n=1); readiness for implementation (access to knowledge and information, n=4, available resources, n=3, leadership engagement, n=1); organisational incentives and rewards (n=2); goals and feedback (n=1). 
‘Intervention Characteristics’ domain (n=6): evidence strength and quality (n=2); adaptability (n=1); design quality and packaging (n=1); cost (n=1); intervention source (n=1). 
‘Outer Setting’ domain (n=4): patient needs and resources (n=1); external policy and incentives (n=2); cosmopolitanism (n=1). 
‘Process’ domain (n=4): engaging (reflecting and evaluating, n=1; formally appointed internal implementation leaders / champions, n=3). 
Thematic statements that were coded to the Inner Setting domain (n=5) were also relevant to the Outer Setting (n=2), Intervention characteristics (n=1) and Process domains (n=2).
The inter-coder agreement was calculated at 86%.

	3d. Identify matching implementation strategies
	The CFIR-ERIC‖ Matching Tool v.1 was used to match thematic statements to expert-endorsed implementation strategies [29] and was conducted by two researchers independently. The constructs of the CFIR identified in step 3c, were used to select strategies drawn from the ERIC list of strategies in the CFIR-ERIC Matching Tool. Strategies categorised as ‘level 1 strategies’ in the tool were selected (endorsed by 50% of expert panel members as more likely to be effective in addressing the corresponding CFIR constructs [30]). If the corresponding strategies were endorsed by less than 50% of the expert panel, the top strategy endorsed as likely to be effective was selected. This comprised ‘level 2 strategies’ (endorsed by 20-50% of expert panel members [30]).
	Implementation strategies (n=40) were selected. ‘Conduct educational meetings’ was the most common strategy retrieved (n=7), followed by ‘identify and prepare champions’ (n=6) (Additional file 4).

	3e. Identify implementation strategy function using behaviour change theory
	Thematic statements created in step 3a were coded to the COM-B¶   model. The outputs were then matched with the Behaviour Change Wheel intervention types. Two researchers independently conducted the coding. An inter-coder agreement measurement was calculated.
	Thematic statements were coded to ‘physical opportunity’ (n=8), ‘psychological capability’ (n=5), ‘social opportunity’ (n=5), ‘reflective motivation’ (n=3), ‘automatic motivation’ (n=2) (Additional file 4).
The inter-coder agreement was calculated at 82%.

	3f. Construct a prototype of a digital tool
	Methodologies and outputs from steps 3a, 3c-3e were inserted into a Microsoft Excel workbook. A list of support tools and actions was compiled. Support tools and actions were matched to the list of implementation strategies and their target end-users.
	A prototype of the content and interactive logic within a digital interactive tool was developed.


*Enablers and barriers were sourced from stages 1[1] and 2[24] 
†FES: Frequency effect size, ‡CERQual: Confidence in Evidence from Reviews of Qualitative research
§TMFs: Theory, Model, Frameworks, ‖ERIC: Expert Recommendations for Implementing Change
¶COM-B: Capability, Opportunity, Motivation-Behaviour

Table 4. Naming, defining, specifying SITAS (Selecting Implementation Tools and Actions for Standards) using Proctor’s fundamental principles [37].
	Name it:
	Local consensus processes [6]

	Define it:
	 “Formal or informal local consensus processes” (EPOC) [6]

	Specify it:
	An intervention designed to guide decision-making in identifying and selecting appropriate support tools and actions that have potential to promote the implementation of a specific set of national standards. The intervention is presented to users as a toolkit containing a guidance document and a digital tool. The digital tool is an excel file containing a digital interactive flow of questions and answers. The toolkit will be stored and accessed on a local document management and storage system on the standard-setting body’s website until it is accepted for open-access publication. 
The digital tool has the following features and functions (Additional files 5 and 6):
· The user identifies if statements are describing an enabler or barrier to implementing the set of standards they are developing, using a 5-point Likert scale with responses from ‘Definitely’ to ‘Definitely not’. Users also have an option of ‘I don’t know.’
· A list of target end-users that the user must select from. Target end-users are the individuals who will be using the support tool or who the support action is aimed at. 
· A list of targeted behaviour change intervention types, followed by the top ten corresponding implementation strategies that are arranged in order of priority according to the responses to statements describing enablers and barriers. The tool includes 40 implementation strategies, each with a clear definition but only the top ten will be displayed. Careful attention is required to ensure congruence between choice of implementation strategy and behavioural change interventions selected [33,38]. 
· Finally, a list of support actions and tools that can be undertaken or developed, is produced based on previous responses.
a) Actor: Research team with responsibility to develop national standards.
b) Action: Apply SITAS throughout key stages of the standards development process.
c) Action Target: Refer to Table 1 (programme theory).
d) Temporality: SITAS will be used prospectively.
e) Dose: SITAS will be used as required over 18-24 months (project timeline for developing national standards and implementation support tools).
f) Implementation outcomes: Appropriateness, acceptability, feasibility, adoption, fidelity of SITAS.
Justification: Implementation Scientists recommend adopting a systematic approach to selecting implementation strategies informed by theory and evidence and to apply conceptual clarity and terminological consistency throughout the process. To provide a rationale for decision-making when selecting support tools and actions that will require time, cost and human resources.












