Supplementary file 1: Methods

Developing initial programme theories
The realist literature scope, the interviews with the national level programme developers, and the national questionnaire all aided the formulation of the initial programme theories - which would then be ‘tested’ in the realist evaluation at the three case sites (in Stage 2).















Figure S1.1 Overview of the process undertaken to developing initial programme theories


The initial programme theories to be tested
The initial programme theories, comprising of context, mechanism and outcome (C-M-O) configurations (see Table S1.1) were developed and ready to be ‘tested’ in the realist evaluation at the three case sites. They were utilised to refine the staff and women interview schedules and were applied when undertaking the observational analysis and analysing the routinely collected data. 




Table S1.1 The initial programme theories to be tested, developed utilising Normalization Process Theory
	Normalization Process Theory construct
	Components of each construct (1)
	Initial programme theories to be tested on staff
	Initial programme theories to be tested on women

	NPT construct 1: sense-making (coherence)
 
Sense-making is the work that people
do individually and collectively when they are faced with the problem of operationalising some set of practices

‘’What is it?’’ 
	1.1 [bookmark: _Hlk93401978][bookmark: _Hlk93401165]Differentiation

Distinguish PTB pathway as discrete from other services

I can see how the [intervention] differs from usual ways of working
	[bookmark: _Hlk93401956][bookmark: _Hlk108799646]IF staff are given the time to undertake continual professional development training (education or exposure) to understand what the preterm pathway is and what it involves (C), THEN implementation of the pathway is more likely to be successful (O), BECAUSE staff will feel familiar and confident with distinguishing it from other services and therefore be aware of its distinct role (M)
	[bookmark: _Hlk93401134]IF women can access the information and are therefore aware of the different preterm resources provided at different hospitals (C), THEN they are likely to book their pregnancy at a hospital that has a good reputation for preterm care (even if this is not their nearest hospital) (M), BECAUSE they will want to everything in their power to ensure that they have the highest chance of a successful pregnancy (O).

	
	[bookmark: _Hlk93404408]1.2 Communal specification

All agree about the purpose of the PTB pathway at their unit

Staff in this organisation have a shared understanding of the purpose of this [intervention]
	[bookmark: _Hlk93404383][bookmark: _Hlk108799593]IF leaders have taken the time to explain to staff so they are aware of why their site is implementing the preterm pathway and of its limitations (C), THEN implementation of the pathway is more likely to be successful (O), BECAUSE staff will be aware of the purpose of the pathway at their unit and feel satisfied with what is pragmatically possible (M)
	

	
	1.3 [bookmark: _Hlk93401269]Individual specification

Individually understand what the PTB pathway requires of them

I understand how the [intervention] affects the nature of my own work
	[bookmark: _Hlk93404494][bookmark: _Hlk108799624]IF the multidisciplinary team communicate with each other, staff will have knowledge of the pathway and feel confident in their role within the pathway (C), THEN implementation of the pathway is more likely to be successful (O), BECAUSE they are more likely to understand what responsibilities and functions are required of them to keep the pathway functioning effectively (M)
	[bookmark: _Hlk93401242][bookmark: _Hlk108798820]IF it has been communicated with women so they are aware of the process and purpose of the preterm pathway (C), THEN they will feel reassured and less anxious (O), BECAUSE when they attend appointments, they are more likely to understand without ambiguity what the service is trying to achieve (M)

	[bookmark: _Hlk93404574]
	[bookmark: _Hlk93404604]1.4 Internalization

Construct potential value of the PTB pathway at their unit

I can see the potential value of the [intervention] for my work
	[bookmark: _Hlk108799574][bookmark: _Hlk93404587]IF staff have been given the resources to understand the advantages and benefits of the preterm pathway (C), THEN implementation of the pathway is more likely to be successful (O), BECAUSE staff will be more incentivised to implement something that has value and clear benefits for both them and patients (M)
	

	NPT construct 2: buy-in (cognitive participation)

Buy-in is the relational work that people do to build and sustain a community of practice around a new technology or complex intervention

‘’Who does it?’’ 
	[bookmark: _Hlk93405035]2.1 Initiation

Key individuals drive the PTB pathway forward

There are key people who drive the [intervention] forward and get others involved
	[bookmark: _Hlk93404638][bookmark: _Hlk108799531]IF sites have a motivated individual with dedicated time to be involved in implementation of the preterm pathway (C), THEN  implementation of the pathway at that unit is more likely to be successful (O), BECAUSE that individual will take on the role of leading implementation and drive the pathway forward (M)
	

	
	[bookmark: _Hlk93405100]2.2 Enrolment

Communal engagement to agree that the PTB pathway should be part of their work

I believe that participating in the [intervention] is a legitimate part of my role
	[bookmark: _Hlk93405087]IF staff have been involved in a two way dialogue with managers on how they need to reorganise the care that they deliver (C), THEN implementation of the pathway is more likely to be successful (O), BECAUSE staff will feel that they have a plan of what to follow in their role, to reach a clear goal (M)
	

	
	[bookmark: _Hlk93405141]2.3 Legitimation

Commitment to the PTB pathway 

I’m open to working with colleagues in new ways to use the [intervention]
	[bookmark: _Hlk93405129]IF staff have been involved in multidisciplinary discussions so they are aware of the contribution they can all make to the preterm pathway (C), THEN implementation of the pathway is more likely to be successful (O), BECAUSE they feel involved and therefore committed to the pathway (M) 
	

	
	[bookmark: _Hlk93405242]2.4 Activation

Continue to support the PTB pathway

I will continue to support the [intervention]
	[bookmark: _Hlk93405227][bookmark: _Hlk108799468]IF staff have communicated with each other so they are aware of what actions are needed to sustain and support the pathway (C), THEN implementation of the pathway is more likely to be successful (O), BECAUSE they will recognise when these actions are not occurring and then understand the required actions for a supported and sustained pathway (M)
	

	NPT construct 3: doing (collective action)
 
Doing is the operational work that people do to enact a set of practices, whether these represent a new technology or complex healthcare intervention

“How does it get done?”
	[bookmark: _Hlk93405415]3.1 Interactional Workability

Perform tasks required by the PTB pathway	

I can easily integrate the [intervention] into my existing work
	[bookmark: _Hlk93405394]IF staff have had multidisciplinary discussions to recognize what tasks are required by the preterm pathway and how they can easily integrate them (C), THEN implementation of the pathway is more likely to be successful (O), BECAUSE they will be able to understand what tasks are not being undertaken and therefore correct this to ensure that they are performing these required tasks (M)
	

	[bookmark: _Hlk108799397]
	[bookmark: _Hlk93401406]3.2 Relational Integration

Maintain trust in each other's work and expertise in the PTB pathway

The [intervention] disrupts working relationships

I have confidence in other people’s ability to use the [intervention]
	[bookmark: _Hlk93405453][bookmark: _Hlk108799415]IF staff are given space to develop respect and trust in each other’s work and expertise (C), THEN implementation of the preterm pathway is more productive (O), BECAUSE as a multidisciplinary team they are more likely to understand each other’s, and therefore work to each other’s, strengths (M)
	[bookmark: _Hlk93401385]IF women are given the space to be offered individualised and holistic care (C), THEN they will feel reassured (O), BECAUSE their care will feel more personalised and inclusive, and they are therefore more likely to have trust in the clinician looking after them (M)


	
	[bookmark: _Hlk93401518]3.3 Skill set Workability

The PTB pathway work is allocated appropriately

Work is assigned to those with skills appropriate to the [intervention]

Sufficient training is provided to enable staff to use the [intervention]
	[bookmark: _Hlk93405542][bookmark: _Hlk108799360]IF managers have the resources to ensure staff are allocated appropriate tasks (C), THEN implementation of the pathway is more productive (O), BECAUSE those staff members will have the correct skills to undertake their tasks effectively meaning they feel confident in their role (M)
	[bookmark: _Hlk93401499]IF women feel they have the resources so they can contact the right person at the right time (C), THEN they will feel confident and less anxious in their pregnancy (O), BECAUSE they will feel reassured in the knowledge that they can seek help whenever they require it (M)


	
	[bookmark: _Hlk93401569]3.4 Contextual Integration

The PTB pathway is adequately supported by host organization

Sufficient resources are available to support the [intervention]

Management adequately support the [intervention]
	[bookmark: _Hlk93405589][bookmark: _Hlk108799339]IF management ensure that the preterm pathway is adequately supported with adequate finances and resources (C), THEN the pathway is more likely to be implemented successfully (O), BECAUSE staff will not have to worry about these periphery issues (such as funding, managerial support, time etc) and therefore can focus on delivering the pathway, feeling motivated and encouraged by their managers (M)
	[bookmark: _Hlk93401546][bookmark: _Hlk108798744]IF clinicians allow women remain in the clinic for emotional and mental support after they have been clinically discharged (C), THEN the service will be affected for other women who are coming through the clinic (O), BECAUSE resources of the clinic will be stretched too thinly (M)

	[bookmark: _Hlk93401596]NPT construct 4: appraisal (reflexive monitoring)

Appraisal is the monitoring work that people do to assess and understand the ways that a new set of practices affect them and others around them

“Why did it happen like that?”
	[bookmark: _Hlk93401620]4.1 Systematization

Access information about the impact of the PTB pathway

I am aware of reports about the effects of the [intervention]
	[bookmark: _Hlk93405716][bookmark: _Hlk108799286]IF staff are given dedicated time to collate and monitor information about the preterm pathway (C), THEN the service will improve (O), BECAUSE they will be able to identify pinch points and current impacts of the pathway and therefore be better placed to address them (M)
	[bookmark: _Hlk93401606][bookmark: _Hlk108798761]IF the service actively asks women for their views, wishes and concerns about a service (C), THEN patient centred care will be promoted (O), BECAUSE the service can be developed/reshaped with their ideas which may not have previously been recognised alone by staff (M)

	
	[bookmark: _Hlk93405775]4.2 Communal appraisal

Collectively assess PTB pathway as worthwhile

The staff agree that the [intervention] is worthwhile
	[bookmark: _Hlk93405758][bookmark: _Hlk108799256]IF staff have dedicated time to work together to assess the preterm pathway (C), THEN they can improve their service (O), BECAUSE they will be able to recognise what aspects are worthwhile collectively and what aspects require improvement (M)
	

	
	[bookmark: _Hlk93405820]4.3 Individual appraisal

Individually assess the PTB pathway as worthwhile

I value the effects the [intervention] has had on my work
	[bookmark: _Hlk93405810][bookmark: _Hlk108799235]IF staff individually think and feel that the overall impact of the preterm pathway on them is beneficial (C), THEN  implementation is more likely to be successful (O), BECAUSE they are likely to prioritise implementing a pathway that they consider to be worthwhile (M)
	

	
	[bookmark: _Hlk93405859]4.4 Reconfiguration

Modify their work in response to appraisal of the PTB pathway 

Feedback about the [intervention] can be used to improve it in the future

I can modify how I work with the [intervention]
	[bookmark: _Hlk93405849][bookmark: _Hlk108799216]IF staff feel comfortable to question modifying the preterm pathway as a result of their appraisals with their colleagues and managers (C), THEN implementation is more likely to be successful (O), BECAUSE they are likely to redefine the pathway to be more suitable and realistic for their hospital unit (M)
	




Process and method of data collection
The mixed method data collection for Stage 2 (from the three case sites to test the initial programme theories developed during Stage 1 and seen in Table S1.1) included:
· Interviews with staff receiving care at the three case sites.
· Interviews with women receiving care at the three case sites.
· Observational analysis of staff working at the three case sites.
· Observational analysis of women receiving care at the three case sites.

Participants are chosen based on their ‘CMO investigation potential’ (2). 

Data analysis
As data collection from the three sites progressed, it became clear that the initial programme theories developed utilising Normalization Process Theory were not fully fitting the data. An online whiteboard (www.miro.com) with sticky notes was created to help visually map what the data were illustrating. This helped protect against ‘theory-induced blindness’ (3–5), where data is disregarded as it does not fit initial assumptions (6). The online whiteboard can be seen in Figure S1.2 below, where the red tabs in the bottom of the sticky notes correspond to the initial programme theories developed utilising Normalization Process Theory.
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Description automatically generated][bookmark: _Hlk132708068]Figure S1.2 Whiteboard 29th July 2022
To view in detail please go to: https://miro.com/app/board/uXjVOhCSbbg=/?share_link_id=786396890386 
Or scan this QR code:







[bookmark: _Hlk132709649]The online whiteboard helped illustrate that while Normalization Process Theory was moderately explaining the data, it was not entirely explaining the data. As data collection progressed, the online whiteboard evolved to create more sticky notes and NVivo codes (denoted by cyan tabs in the corner of the sticky notes). These additional NVivo codes reflected initial programme theories that had been developed prior to data collection but were initially decided to not be taken forward for testing through data collection. However, the data was demonstrating that these were important, so these initial programme theories were then taken forward for testing in the three case sites. Using a combination of initial programme theories developed prior to data collection guided by Normalization Process Theory, and initial programme theories developed prior to data collection that were not guided by Normalization Process Theory, the data were fully explained. 
As data collection continued, the online whiteboard was continually updated iteratively to reflect what the data was articulating. A later snapshot of the online whiteboard can be seen in Figure S1.3 and Figure S1.4, to demonstrate this change against the earlier Figure S1.2. As a specialist midwife in preterm birth, reflexivity was considered throughout data analysis (7). 
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Figure 3 Whiteboard 12th December 2022
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Figure 4 Whiteboard 9th February 2023
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The online whiteboard helped to organise the data into four explanatory areas: risk assessing and referral; the preterm birth surveillance clinic; staff; service users. While undertones of Normalization Process Theory were embedded within each of these areas, organising the data as these areas rather than as a Normalization Process Theory format achieved greater coherence. 
Over time, these merged into three areas: risk assessing and referral; the preterm birth surveillance clinic; women centred care. Staff members do not have their own separate area, as they are interlaced throughout all three areas.
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