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[bookmark: _Toc136013544]The Template for Intervention Description and Replication (TIDieR) tables of intervention components
[bookmark: _Toc136013545]The ePAMS+ technological component embedded within the Cerner ePrescribing system
	Item number
	Item 

	
	

	
	BRIEF NAME

	1.
	ePAMS+ digital tool embedded within the CERNER ePrescribing system

	
	WHY

	2.
	E-prescribing systems have been observed as lacking in-built components to facilitate antibiotic stewardship [1]  Cramp and Patel, 2016) or the review process [2] (Madar et al., 2017). The ePAMS+ tool attempts to address this using different functionalities aimed at encouraging antimicrobial stewardship processes via various means. 

	
	WHAT: Table below describes the different functionalities of the ePAMS+ digital tool and how they encourage antimicrobial stewardship activities within the ePrescribing system. 

	3 and 4. 
		Component
	Description (What)

	Antibiotic Order Plan 
	Antibiotic Order Plan folders to help decision making at initiation and set up review and revise processes.  Order plans are templates that help initiate the appropriate antibiotic prescription based on working indication and other patient characteristics and set up review and revise processes. Order plans improve the quality and safety of antibiotic prescribing by acting as decision aids. They also save time. 


The ePAMS+ order plans are searchable by typing ‘epams’ from within an individual patient record under the Requests and Care Plans List. This is so that they are easy to find among all the different types of orders that a patient might have had ordered e.g., labs, imaging etc.

	Antibiotic Order plans hyperlinks
	Order plans folder also contains hyperlinks to antibiotic guidelines just in case during the ordering process there is need to refer to more information.* Also links to the screen to perform a review, Patient leaflet downloadable from there*.  


	The Antibiotic review function 
	It allows a prescription to be monitored/reviewed. Documentation/logs and guided support review with in-built fields to complete. Including brightly coloured distinctive red and yellow target sign for pharmacy review.

	Additional fields in the prescribing fields pane.
	Additional prescribing fields: 
· body system – which requires the prescriber to select the system affected by the suspected infection (e.g., respiratory tract) from a drop-down menu listed alphabetically.
· Indication – a free-text field which requires the prescriber to enter the suspected diagnosis 
· Diagnostic confidence – a field which allows the prescriber to select from a dropdown menu, their level of confidence that the patient has an infection needing antibiotic treatment. Options are: 
· Possible risk of infection
· Probable diagnosis of infection and
· Prophylaxis.  
The initial prescribing and the monitoring of patients on antibiotics is usually done by different clinicians. Without adequate information about why the patient was initiated on antibiotics, the reviewing clinician can be reluctant to revise the treatment plan. It has been suggested that communicating the degree of confidence about a diagnosis at the initiation of an antibiotic would communicate to the reviewing clinician what the intention of the initiator was. This is done through the Diagnostic confidence feature (accessible during the prescribing phase) and has been found to be effective [3].

	Link to pathology results
	The ability to view the biochemical and microbiology results on the same screen (one stop shop) in the Antibiotic Review section. 

	Prompts to do antibiotic review. 
	These prompts, the suggestion for which emerged during stakeholder consultation, start as soft alerts at 48 hours then become hard stop alerts at 72 hours*.  Prompts contain a message that advise clinician that a patient’s antibiotic orders require a review and instructions on how to access the review documentation.

Prompts run during core working hours. This is helpful because decision support alerts are potentially effective in impacting provider behaviour, but can also be disruptive and elicit alert fatigue, causing them to be bypassed posing safety risks. Striking a balance is therefore necessary, for instance by tiering alerts (making only the critical alerts hard stops) and taking feedback from users during the design of alerts [4].  

	Antibiotic Ward Task List 
	It lists patients on antibiotics, showing those whose reviews are pending and those that are complete. Useful during ward rounds or handover.*

	Information pages in ePrescribing system
	Information pages on order plans, diagnosis confidence decision aid, Patient leaflet* and ward lists* (and how to use them), can be found within the ePrescribing system for reference. 




	
	

	
	WHO PROVIDED

	5.
	The tool was co-designed by researchers, potential users and other stakeholders. It is used by prescribers and pharmacists at implementing site . 

	
	HOW

	6.
	Users of this computer-based tool will interact with one patient record at a time although they are able to conduct antibiotic review processes for groups of patients, one after the other.*

	
	WHERE

	7.
	Within the Cerner ePrescribing system at the sites implementing ePAMS+.

	
	WHEN and HOW MUCH

	8.
	The use of the ePAMS+ tool is intended to occur daily, whenever antibiotics are prescribed and continues for the duration of the ePAMS+ trial. However, use of the ePAMS+ is optional and the frequency of use will only be determined after implementation. 

	
	TAILORING

	9.
	The contents of the hyperlinks to guidelines that are contained within the ePAMS+ module of the ePrescribing system will vary depending on the guidelines of the Trust implementing ePAMS+*

	
	MODIFICATIONS

	10.ǂ
	There have been extensive modifications as a result of stakeholder input - eg discussion about use of alerts and hard stops; decision to utilise order packs as a way to encourage adherence/minimise additional effort - these are incorporated in the current prototype. We anticipate that there will be further modifications resulting from the feasibility implementation.

	
	HOW WELL

	11.
	Planned: The feasibility trial will incorporate development of a fidelity index for use in a future large-scale evaluation of ePAMS+. This is reported in a separate publication. Preprint available here: https://www.medrxiv.org/content/10.1101/2022.04.27.22274394v1
A qualitative process evaluation will also assess how well the implementation adhered to the original plan. 

	12.ǂ

	Actual: Pending





[bookmark: _Toc136013546]E-learning tools 
(including video demo of the ePAMS+ prototype)
	Item number
	Item 

	
	

	
	BRIEF NAME

	1.
	Self-paced online learning tools to train users how to use ePAMS+

	
	WHY

	2.
	Without training, users of ePrescribing systems can fail to utilise some functionalities and can cause them to feel underprepared to use the systems [5]. Online training, especially ‘Self-study’ where users access the training at their own pace and time, [6]  have been deployed in medical education generally and ePrescribing training in particular. It has the added advantage of enabling the training of large numbers in a time-efficient manner [7, 8] . 


	
	WHAT

	3.
	Materials: An e-learning module that is self-paced, specifies learning outcomes, comprises: a scored 10-question pre-test, learning content and an interactive and scored 10-question post-test quiz. The eLearning module available on https://epams.helmlms.com/login.  The module content is arranged in slides with the following headings:
Slide 1: What is ePrescribing-based Anti-Microbial Stewardship Plus (ePAMS+)?
Slide 2: Start Smart - Then Focus guidelines
Slide 3: Decision to Initiate Antibiotics
Slide 4 Decision to Stop Antibiotics
Slide 5: Deciding to Switch route
Slide 6: Duration is key
Slide 7: How will ePAMS+ help?
Slide 8: The ePAMS+ tools
Slide 9: Antibiotic Order Plans
Slide 10: How do I find the ePAMS+ Order Plans
Slide 11: Amoxicillin Order Plan
Slide 12: Antibiotic Review 
Slide 13: What is the ARK Decision Aid
Slide 14: The ARK Decision Aid categories
Slide 15: Patient Leaflet
Slide 16: Antibiotics ward task list
Slide 17: Information pages in ePrescribing
Slide 18: Data collection and team meetings

The learning outcomes are being able to:
· list the considerations when initiating, modifying or stopping antibiotic treatment, 
· discuss risks of unnecessarily prolonged antibiotic therapy, 
· list the ePAMS+ components, 
· explain how the ePAMS+ order plans work to aid decision-making, and 
· explain the components of the Antibiotic Review Kit decision aid and how they aid antimicrobial stewardship
A recording of a video recording of the demonstration of the ePAMS+ tool is available here: https://media.ed.ac.uk/media/Demonstration+of+ePAMS++prototype+intervention/1_dhvuw7gd   

	4.
	Procedures: Users register and log in to access the eLearning module using the same NHS email they use within the CERNER ePrescribing system. Users are shown how to navigate the site and the lesson begins. The module rewards users with instant feedback for each question in the post-test quiz and a certificate of completion upon passing (pass mark is 80%). The local implementation champions (described later) have training data admin access login details and can access local training user data. The module is not part of mandatory training but potential users of ePAMS+ will be strongly encouraged to complete it. 

	
	WHO PROVIDED

	5.
	The module was designed by an eLearning expert who is a clinical pharmacist and member of the research team. The module content was informed by the Intervention Development group. The video recording of the live demo was produced by members of the research team. 

	
	HOW

	6.
	The e-learning module and the video recording are both 100% accessed online. 

	
	WHERE

	7.
	The eLearning module and the video recording are both 100% accessed online by users at the hospitals implementing ePAMS+.

	
	WHEN and HOW MUCH

	8.
	The eLearning module is intended to be taken before attempting to use the ePAMS+ tool. It takes approximately 20-90 minutes to complete, allows for revision/retaking assessments, resetting and repeating the module. The video recording of the live demo, which is 20 minutes long is also available for repeated watching.

	
	TAILORING

	9.
	None

	
	MODIFICATIONS

	10.ǂ
	None

	
	HOW WELL

	11.
	The local implementation champions (described later) have training data admin access login details and accesses local training user data to assess levels of engagement with the e-learning module. Basic information about who accessed the e-learning tool, when they accessed it, which components they accessed and how long it was accessed per user, will be collected.

	12.ǂ

	Actual: Pending



[bookmark: _Toc136013547]
ePAMS+ patient leaflet
	Item number
	Item 

	
	

	
	BRIEF NAME

	1.
	ePAMS+ Patient Leaflet*

	
	WHY

	2.
	Shared decision-making around antibiotic-prescribing in primary care has been shown to enhance the reduction of antibiotic use [9]. Participants in a recently published antimicrobial stewardship intervention in secondary care reacted positively to the patient leaflet, reporting that it was both an accessible and important source of information and reassurance [10]. This same leaflet was adopted for the ePMAS+ intervention. Shared decision making may provide an ideal opportunity for clinicians and their patients to choose appropriate treatment or management options, including the decision to not use an antibiotic [11]. The leaflet might work by providing an opportunity for the patient and clinician to explicitly discuss the evidence-based benefits and risks of antibiotics [9] . Many patients choose conservative treatment options after engaging in shared decision making with their provider [12].

	
	WHAT

	3.
	Materials: This is an informational resource for patients and/or their families/carers. It describes in understandable English language how antibiotic prescribing in hospitals works and why antibiotic therapy may be stopped or changed (this helps patients attribute. It also explains what to do if symptoms return/worsen and assures them that they can always consult their healthcare provider if symptoms return/worsen after stopping or reviewing antibiotic therapy. The electronic version is available on https://ocbmedia.s3.amazonaws.com/e-pams-patient-leaflet-v-1-0-15-dec-2021+(1).pdf 

	4.
	Procedures: The leaflet is printed from within the ePrescribing system and given to patients and/or their families/carers at the point of initiation or when their treatment is reviewed. The clinician discusses it with them and answers any questions.

	
	WHO PROVIDED

	5.
	The leaflet is given to the recipient(s) by the prescriber of the antibiotic treatment.

	
	HOW

	6.
	The leaflet is given to the recipient(s) face-to-face.

	
	WHERE

	7.
	The leaflet is given to the recipient(s) in the clinical area/ward implementing ePAMS+. 

	
	WHEN and HOW MUCH

	8.
	The leaflet is given to patients and/or their families/carers at the point of initiation or when their treatment is reviewed. It contains 336 words (excluding branding). 

	
	TAILORING

	9.
	None

	
	MODIFICATIONS

	10.ǂ
	None

	
	HOW WELL

	11.
	Planned: The ePrescribing system is able to tag when a Patient leaflet is printed directly from the system. The frequency of such tags will be recorded. Furthermore, the qualitative process evaluation will elicit information about how well the patient leaflet was used as intended. 

	12.ǂ

	Actual: Pending




[bookmark: _Toc136013548]ePAMS+ Kick-off and discussion meetings
	Item number
	Item 

	
	

	
	BRIEF NAME

	1.
	ePAMS+ Kick-off meetings and discussion meetings.

	
	WHY

	2.
	Open communication, clarification of roles, raising awareness to staff about the objectives and potential long-term benefits of the intervention, reducing confusion are all staff-reported facilitators to implementation of hospital-based interventions [13]. Explaining the ePAMS+ project and people’s roles within it will be the goal of the kick-off meetings. Technical assistance/coaching/supervision and supportive feedback are all important for successful implementation [14]. The ongoing discussion meetings during implementation are forums for discussing how the implementation is progressing.  

	
	WHAT

	3.
	Materials: Kick-off Meeting agenda template, the user data collected from the ePrescribing system and the e-learning module (discussed during the regular discussion meetings), meeting rooms (physical or virtual).

	4.
	Procedures: The local implementing champion will facilitate the kick-off meetings. The local implementation teams organise regular discussion meetings with users. 

	
	WHO PROVIDED

	5.
	The local implementing champion will facilitate the kick-off meetings. The local implementation teams organise regular discussion meetings with users.

	
	HOW

	6.
	Meetings can be face-to-face or virtual over the internet.

	
	WHERE

	7.
	At each implementing site. The exact venues of the meetings are up to the meeting attendees. 

	
	WHEN and HOW MUCH

	8.
	Kick-off meetings are organized 2 weeks prior to ePAMS+ going live at a site. The regular discussion meetings are held at least once a month until the trial is complete. The duration of the meetings will vary based on the deliberations. 

	
	TAILORING

	9.
	None

	
	MODIFICATIONS

	10.ǂ
	TBD

	
	HOW WELL

	11.
	Planned: Qualitative interviews with users will be conducted by members of the research team to determine whether the meetings were held.  

	12.ǂ

	Actual: TBD



[bookmark: _Toc136013549]
Data collection and feedback processes
	Item number
	Item 

	
	

	
	BRIEF NAME

	1.
	ePAMS+ data collection and feedback processes. 

	
	WHY

	2.
	Process evaluation and supportive feedback are all important for the successful implementation [14]. The user data collected from the ePrescribing system and the e-learning module, which will be shared and discussed during regular discussion meetings, facilitate the provision of feedback to users about how the implementation is progressing.

	
	WHAT

	3.
	Materials: e-learning module user data, Monthly extract of interim de-identified dataset from Cerner system. 

	4.
	Procedures: de-identified user data from both the e-learning and the ePrescribing systems will be extracted at least once each month.  

	
	WHO PROVIDED

	5.
	The local implementation champions and research team will carry out this extraction. 

	
	HOW

	6.
	Online, transferred by secure file transfer protocol to ePAMS+ project space held within Scottish National Safe Haven.

	
	WHERE

	7.
	On the online e-learning module and within Cerner, the electronic prescribing system.

	
	WHEN and HOW MUCH

	8.
	Extraction will be carried out at least once monthly.

	
	TAILORING

	9.
	None

	
	MODIFICATIONS

	10.ǂ
	TBD

	
	HOW WELL

	11.
	Planned: A process evaluation will determine if the monthly data extraction occurred and if the data was used to provide users with feedback and if the feedback was considered useful. 

	12.ǂ

	Actual: TBD






[bookmark: _Toc136013550]Table 1: ePAMS+ Intervention Planning table 
Key: HCP=Health Care Practitioner; SW=Barriers that emerged from stakeholder workshop (#indicates which workshop); ARK=Barriers that emerged from the Antimicrobial Review Kit development; IDI=Barriers that emerged from in-depth interviews of hospital HCPs; IDG=Barriers/facilitators that emerged from Intervention Development Group workshop (#indicates which workshop) L= Barriers that emerged from Literature
Table 1:ePAMS+ Intervention Planning table
	Potential barriers/facilitators to target behaviours
	[bookmark: _GoBack]
	ePAMS+ component  critical in achieving the objective  

	
	ePAMS+ Design Objective that is responding to the barrier or facilitator
	ePAMS+ Key Features/Active ingredients that are instrumental in achieving intended outcome 
	

	Barrier 1: Commercial ePrescribing systems are often not designed to encourage the optimal operationalisation of “Start Smart- Then Focus” [L]
	To be compatible with the most used commercial and integrated ePrescribing system in the UK so that it can scale across NHS England.
	· Ability to interface with Cerner Millennium, one of the most prevalent commercial ePrescribing systems in England.
	· ePAMS+ ePrescribing tool

	Barrier 2: HCPs have competing priorities for using antimicrobials, for example, surviving sepsis is increasingly driving decisions rather than reducing antimicrobial use. Antimicrobial de-escalation is not a priority - patient flow and safety take precedence and HCPs do not perceive that antimicrobial use is related to patient flow (e.g. facilitating discharge) or safety (e.g. the potential harms as unintended consequences of long-term antimicrobials, impact on flora and infections control). [SW1; ARK, IDI] 
	To educate HCPs on the harms associated with irrational and/or prolonged antimicrobial use and to present evidence that AMS is correlated to efficiency and safety outcomes that HCPs care about.  
	· Acknowledgment that starting antimicrobials promptly for patients who have a possible bacterial infection ensures that those who have a life-threatening infection get the antimicrobials they need quickly. 
· Provision of a rationale for doing “review and revise” and de-escalating antimicrobials at “review and revise”, including providing information about existing guidelines for “review and revise” and how they complement different guidelines (e.g., surviving sepsis, start smart and focus).
· Highlighting of potential benefits of good AMS as key to reducing antimicrobial resistance. more appropriate antimicrobial prescribing and de-escalation in terms of its hypothesised impact on patient flow and patient safety.
· Provision of evidence to support these arguments, including:
· Long-term harms of antimicrobials.
· Safety of shorter versus longer courses of antimicrobials.
	· ePAMS+ Online educational tool

	1. 
	
	· The linking to real live data to show how antimicrobial use affects flow in the local hospital.
· Provision of clinically relevant information about implications of current antimicrobial prescribing e.g., number of excess days on antimicrobials and consequences for nursing time (e.g., if on IV), bed days (number of excess days the patient remained on the ward unnecessarily), patient safety (relative risk of harms).
	· Discussion Meetings and feedback

	Barrier 3: The ePrescribing system does not collate information that is already in the system that could be used to help inform review and revise decisions (e.g. information is stored in different places in the ePrescribing system, or is unavailable because the system has archived it, for example information about previous antimicrobials, especially when switching antimicrobials) [SW1]
	To make information that is critical to decision-making readily accessible within the ePrescribing system.
	· Guaranteeing that initial prescribing processes provide information that will inform/enable review later e.g., clinical indication, diagnostics.
· Guaranteeing that review interface can document patient’s history of antimicrobial prescriptions and current clinical indication.
· Provision of key information about antimicrobial type and whether the antimicrobial is broad spectrum or intravenous.
· Provision of facilities to document if a prescription is a switch or a new prescription. 
	· ePAMS+ ePrescribing tool 

	Barrier 4: Although clinical indication should guide antimicrobial decision making and selection of diagnostic tests, this doesn’t always happen because of time constraints and the suboptimal ePrescribing system design(e.g. text instead of drop-down list). 

Barrier 5: Sometimes the clinical indication is genuinely unclear. This can make it harder to appropriately prescribe, review, and revise antimicrobials. There are also limited guidelines for indication-based prescribing - current NICE guidelines focus on treatment, not diagnosis. Where indication-based guidelines (e.g. Public Health England) exist these focus on infections common to primary care, not hospitals [SW1; IDG3, IDI] 

	To make it less cumbersome for users to locate clinical indication information within ePrescribing system.
	· Provision of information about common clinical indications.
	· ePAMS+ ePrescribing tool

	2. 
	
	· The presence of a clinical indication a mandatory field linking to decision aid categories possible/probable.
· The presence of a clinical indication field allows the entering of free text to allow prescriber to enter information if the indication is a bacterial infection of uncertain focus. 
· Incorporation of a field to document final clinical indication as part of review and revise.
· Provision of ‘order sets’ within the ePAMS+ ePrescribing tool facilitate quick, clinical indication based and allergy based antimicrobial prescribing.

	· ePAMS+ ePrescribing tool

	Barrier 6: Not receiving information to inform review at the right time (receiving the information when it is inconvenient, or when there is no time to process it, or when it is interrupting another important task) [SW1]
	To provide an AMS tool that is compatible with other tasks that are performed within the ePrescribing system.
	· Embedded review and revise opportunity within main ePrescribing workflow processes.
· Provision of tools that support workflow processes e.g., ward task lists.
	· ePAMS+ ePrescribing tool

	Barrier 7: Junior doctors may not always be aware of which patients need their prescriptions reviewed and revised and what has been going on with them due to high staff turnover and differing working patterns. [SW1]


Barrier 8: Weekends are particularly difficult: it is difficult to review antimicrobials at the weekend as the staff who may have to do the review may be less familiar with the patient [SW1; IDG2, IDI]

Facilitator 1: Appropriate handover of patients can support effective review and revise processes [IDG3]

	To create a system that allows HCPs to easily identify patients due a review. 
	· Outlining of the need for using the Antimicrobial Ward Task List to facilitate handover and ward round. discussions particularly for patients who will be due for antimicrobial review over the weekend.
	· ePAMS+ Online educational tool

	
	
	· Provision of timely, simple, clear feedback on antimicrobial prescribing processes that is useful to clinical practice.
	· Data collection and feedback

	
	
	· Antimicrobial Ward Task List within ePAMS+ ePrescribing tool, which informs HCPs of the patients with pending antimicrobial reviews. 
	· ePAMS+ ePrescribing tool

	Barrier 9: There may be cultural factors that impede optimal antimicrobial prescribing e.g. seniors may not support decisions to de-escalate or existing guidelines may contradict de-escalation processes [SW1; ARK; IDG2] 
	To encourage open dialogue about antimicrobial prescribing.
	· Opportunity for the team to discuss de-escalating antimicrobials at “review and revise” across a range of staff groups and grades in the wider clinical team.
	· Discussion meetings

	Barrier 10: Lack of clarity around who is responsible for ‘review and revise’ [SW1]
	To clarify and clearly distinguish between tasks for different HCPs.
	· Provision of information about how different HCP groups can support the review and revise process as a multidisciplinary team.
	· ePAMS+ Online educational tool

	
	
	· The highlighting of relevant key tasks in the ePrescribing views used by the multidisciplinary team e.g., which elements are to be reviewed by the pharmacy. 
	· ePAMS+ ePrescribing tool

	Barrier 11: HCPs’ lack of knowledge about what needs to be done to do review and revise appropriately [SW1; ARK]

Facilitator 2: It would be helpful to have clinical scenarios on the online tool to practice using the decision aid [ARK] 
	To educate HCPs about how to conduct review and revision of antimicrobial prescriptions.
	· Guidelines for when “review and revise” should take place (48-72 hours) based on ‘start smart, then focus’, including information about need for senior input into decisions to de-escalate antimicrobials and how different HCP groups can support safe and effective de-escalating of antimicrobials at “review and revise”.
· Information about list of activities done during review and revise processes. 
	· ePAMS+ Online educational tool

	
	
	· Information about the ARK decision aid tool that will support prescribers to manage different priorities and guidelines by recording why each prescription was made initially.
· Instructions for how to use the ARK decision aid.
· Click out to ARK online tool which has. 
· Clinical examples for how to use decision aid.
· Interactive quiz to practice using decision aid.
	· ePAMS+ Online educational tool 

	
	
	· Opportunity to discuss “review and revise” and identify potential barriers and solutions.
	· Kick-off meetings; Discussion Meetings

	
	
	· ePrescribing click-outs within ePAMS+ ePrescribing tool with evidence-based information for common indications and recommended diagnostic tests.
	· ePAMS+ ePrescribing tool

	
	
	· Decision Aid categories (possible/probable) within ePrescribing system and mandate at initial prescription.
· ‘Order sets’ for commonly used antimicrobials and clinical indications.
	· ePAMS+ ePrescribing tool

	Barrier 12: HCPs lack confidence to prompt or undertake the ‘review and revise’ process, particularly juniors and pharmacists [SW1; ARK, IDI]

Facilitator 3: Acknowledging uncertainty about the diagnosis and need for antimicrobials is helpful [SW1; ARK]
	To improve HCPs’ confidence around reviewing and revising antimicrobial prescriptions. 
	· Opportunity to rationalise for de-escalating antimicrobials at “review and revise”, including information about existing guidelines for “review and revise” and how they complement different guidelines (e.g., surviving sepsis, start smart and focus).
· Opportunity to acknowledging the presence of diagnostic uncertainty in the initial antimicrobial prescription and how this relates to de-escalating antimicrobials at review and revise.
· Explanations of targets for “review and revise”, rates of de-escalating, and ARK decision aid, linking to relevant targets (e.g., Commissioning for Quality and Innovation (CQUIN) national goals).
	· Kick-off meetings; Discussion Meetings

	
	
	· Information about the ARK Decision Aid tool categories to support antimicrobial prescribing decisions that acknowledges and documents the presence of diagnostic uncertainty at initial prescription and explains how this might relate to changing or stopping antimicrobials at review.
· examples for when an antimicrobial should be changed or stopped.
· Opportunities to discuss “review and revise”, including case studies.
· Opportunities to discuss potential barriers and solutions to implementing them effectively.
· Emphasises that HCPs should be comfortable with questioning and being questioned about antimicrobial choices.  
	· ePAMS+ Online educational tool; Kick-off Meetings; Discussion Meetings

	
	
	· Opportunities to discuss “review and revise” and how it is being implemented locally.
	· Kick-off meetings; Discussion Meetings

	
	
	· Decision Aid categories (possible/probable) into ePrescribing system and mandate at initial prescription.
· An option for entering ‘bacterial infection of uncertain focus’.
	· ePAMS+ ePrescribing tool

	Barrier 13: Patients and families may want the reassurance of antimicrobials and may feel anxious about having existing antimicrobials removed or feel a particular way about a particular route of administration (IV vs Oral) and HCPs may not have time to fully explain the review and revise process.

Facilitator 4: Patients and families accept the review and revise process: HCPs feel confident about addressing any concerns or questions patients or their families may have about the review and revise process.
 [SW1; ARK]

	To include patients and families in discussions around AMS. 
	· Opportunity to discuss around the “review and revise” process, how their antimicrobials may be changed, and address any concerns patients/families might have about this (particularly around stopping or switching from IV to oral (oral seen as less effective).
	· ePAMS+ Patient leaflet

	
	
	The patient leaflet is printed and handed to recipients by a [trusted] prescriber (or other health practitioner).
	

	
	
	A link out to the downloadable patient & carers leaflet from the ePrescribing system.
	ePAMS+ ePrescribing tool

	Barrier 14: HCPS are not formally encouraged to conduct “review and revise” [ARK]
	To explicitly and formally encourage HCPs to review and revise antimicrobials.
	· Integration of review and revise into normal workflow tasks as prompts to review.
	· ePAMS+ ePrescribing tool

	Barrier 15: HCPs may believe that “review and revise” could cause more harm than good (e.g. confusion with patients, less effective treatment) [ARK]
	To educate HCPs about the value of “review and revise”.
	· Provision of a rationale for stopping antimicrobials at “review and revise” to HCPs.
· Provision of information about shorter vs. longer courses of antimicrobial for common infections to patients.
	· ePAMS+ Online educational tool ePAMS+ Patient leaflet

	
	
	· Provision of information about negative health consequences of continuing antimicrobials longer than necessary.
· Provision of evidence for effectiveness of shorter vs. longer antimicrobial durations.
	· ePAMS+ Online educational tool Kick-off Meetings

	
	
	· Provision of an opportunity to explain to patients can expect from the “review and revise” process and what to do if their symptoms return (“safety-netting”).
	· ePAMS+ Patient leaflet

	Barrier 16: HCPs may believe that stopping antimicrobials before a course is finished could encourage resistance [ARK]. 
	To educate HCPs about the value of careful use of antimicrobials, including stopping them when no longer required.
	· Provision of information about the relationship between antimicrobial use and antimicrobial resistance.
	· ePAMS+ Online educational tool

	Barrier 17: It may be hard to sustain “Review and Revise” as a priority in competition with other ward-round decisions. [ARK, IDI]
	To encourage HCPs to try and prioritise “review and revise processes”.
	· Provision of feedback and encouragement on progress towards targets for “review and revise”, stopping, and use of the decision aid (based on data collection).
· Provision of motivation through congratulating clinical staff on progress towards targets.
	· Discussion meetings

	
	
	· Hard screen prompts/alerts within ePAMS+ ePrescribing tool displayed after antimicrobial review for a patient is overdue.  
	· ePAMS+ ePrescribing tool

	
	
	· Connected to analytical tool to facilitate data collation and presentation for feedback.
	· ePAMS+ ePrescribing tool

	Barrier 18: There may be persisting diagnostic uncertainty at 48-72 hours (e.g. test results not available, not clinically clear if a patient is better because they are on antimicrobials or because they never had an infection) [ARK] or drug monitoring results are not yet available e.g. for Gentamycin [SW2].
	To present an opportunity for HCPs to discuss such difficult scenarios and map context-appropriate solutions.
	· Provides the opportunity to discuss difficult case examples. 
· Provides the opportunity to Identify and discuss potential barriers and solutions. 
	· Discussion Meetings

	
	
	· Where possible, the display of test results in the review interface.
	· ePAMS+ ePrescribing tool

	Barrier 19: Not switching from IV to oral is motivated by some unwritten rules e.g. If you switch patient from IV you can’t keep them in hospital anymore [SW2]
	To present an opportunity for HCPs to discuss such difficult scenarios and map context-appropriate solutions.
	· Provides the opportunity to discuss difficult case examples. 
· Identifies and discusses potential barriers and solutions.
	· Discussion Meetings

	Facilitator 5: Wards with a strong focus on infectious diseases had strong existing relationships between doctors and microbiology staff, whilst in other specialties and more general wards with less use of antimicrobials these links were weaker. [IDI]
	To strengthen interprofessional relationships between prescribing staff and microbiologists.
	Strengthens links between microbiology staff and other HCPs and creates higher likelihood that microbiology is consulted on the right antimicrobial therapy to prescribe and administer.
	The work of the Local Implementation team which includes a microbiology representative

	Barrier 20: The system logs who had accessed a case of the prescribing system, thereby creating a tacit responsibility to rectify any errors recorded. As a result, some pharmacists may feel inhibited from accessing the system in certain situations where they were unable to take on this responsibility of rectifying errors (e.g. during the last hour of their shift when they do not have the time to complete the task) [IDI]
	To present an opportunity for HCPs to discuss such difficult scenarios and map context-appropriate solutions
	· Provides the opportunity to discuss this sentiment. 
· Identifies and discusses potential barriers and solutions.
	· Discussion Meetings






[bookmark: _Toc136013551]Table 2: ePAMS+ Behavioural analysis

 Key components of the ePAMS+ intervention and the identified barriers to antimicrobial stewardship that they address.
Key: HCP=Health Care Professional; SW=Barriers that emerged from stakeholder workshop (#indicates which workshop); ARK=Barriers that emerged from the Antibiotic Review Kit development; IDI=Barriers that emerged from in-depth interviews of hospital HCPs; IDG=Barriers/facilitators that emerged from Intervention Development Group workshop (#indicates which workshop)
TDF=Theoretical Domains Framework; BCW=Behaviour Change Wheel (aka COM-B Model); BCT=Behaviour Change Taxonomy

Table 2:ePAMS+ Behavioural analysis
	Potential barriers/facilitators to target behaviours 
	ePAMS+ Component/s that is addressing the barrier or facilitator 
	Active ingredients of the ePAMS+ component that is addressing the barrier or facilitator
	Behaviour change strategies being deployed by the ePAMS+ active ingredients, according to different frameworks (TDF, BCW and BCT Taxonomy).

	
	
	
	Behaviour change theoretical domain  (TDF)
	What causes the target behaviour to be performed (BCW)
	Behaviour change Intervention (BCW)

	Behaviour Change Technique being deployed 
(using 93 BCT taxonomy v1)

	Target behaviour: Smart Prescribing, review and revision of antibiotic therapy (continue, stop or switch)

	Barrier 1: HCPs have competing priorities for using antibiotics, for example, surviving sepsis is increasingly driving versus reducing antibiotic use. Antibiotic de-escalation is not a priority - patient flow and safety take precedence and HCPs do not perceive that antibiotic use is related to patient flow (e.g. facilitating discharge) or safety (e.g. the potential harms as unintended consequences of long-term antibiotics, impact on flora and infections control). [SW1; ARK, IDI] 
	ePAMS+ Online educational tool
	· Acknowledgment that starting antibiotics promptly for patients who have a possible bacterial infection ensures that those who have a life-threatening infection get the antibiotics they need quickly. 
· Provision of a rationale for doing “review and revise” and de-escalating antibiotics at “review and revise”, including providing information about existing guidelines for “review and revise” and how they complement different guidelines (e.g., surviving sepsis, start smart and focus).
· Highlighting of potential benefits of good AMS as key to reducing antimicrobial resistance. more appropriate antibiotic prescribing and de-escalation in terms of its hypothesised impact on patient flow and patient safety.
· Provision of evidence to support these arguments, including:
· Long-term harms of antibiotics. 
· Safety of shorter versus longer courses of antibiotics.
	↑ Knowledge
↑ Beliefs about consequences

	Psychological capability; Reflective motivation
	Education; Persuasion
	5.1. Information about health consequences
5.3. Information about social and environmental consequences

	3. 
	Discussion Meetings and feedback
	· The linking to real live data to show how antimicrobial use affects flow in the local hospital.
· Provision of clinically relevant information about implications of current antibiotic prescribing e.g., number of excess days on antibiotics and consequences for nursing time (e.g., if on IV), bed days (number of excess days the patient remained on the ward unnecessarily), patient safety (relative risk of harms).
	↑ Knowledge
↑ Beliefs about consequences

	Psychological capability; Reflective motivation
	Education; Persuasion
	5.3. Information about social and environmental consequences

	Barrier 2: The ePrescribing system does not collate information that is already in the system that could be used to help inform review and revise decisions (e.g. information is stored in different places in the ePrescribing system, or is unavailable because the system has archived it, for example information about previous antibiotics, especially when switching antibiotics) [SW1]
	ePAMS+ ePrescribing tool 
	· Guaranteeing that initial prescribing processes provide information that will inform/enable review later e.g., clinical indication, diagnostics.
· Guaranteeing that review interface documents patient’s history of antibiotic prescriptions and current clinical indication.
· Provision of key information about antibiotic type and whether the antibiotic is broad spectrum or intravenous.
· Provision of facilities to document if a prescription is a switch or a new prescription. 
	↑ Environmental constructs and resources;
Memory, Attention and decision processes 
(Cognitive overload)

	Psychological capability;


	Environmental restructuring, Enablement
	11.3 Conserving mental resources 


	Barrier 3: Although clinical indication should guide antibiotic decision making and selection of diagnostic tests, this doesn’t always happen because of time constraints and the ePrescribing system being unhelpful (e.g. text instead of drop-down list). 

Barrier 4: Sometimes the clinical indication is unclear. This can make it harder to appropriately prescribe, review, and revise antibiotics. There are also limited guidelines for indication based prescribing - current NICE guidelines focus on treatment, not diagnosis. Where indication-based guidelines (e.g. Public Health England) exist these focus on infections common to primary care, not hospitals [SW1; IDG3, IDI] 

Facilitator 2: Having a working clinical indication makes things clearer in terms of seeing how many antibiotics the patient is on and why [IDG2]
	ePAMS+ ePrescribing tool
	· Provision of information about common clinical indications.
	↑ Knowledge;
Memory, Attention and decision processes 
(Cognitive overload)

	Psychological capability; Reflective motivation
	Education;
Enablement
	12.5 Adding objects to the environment
4.1. Instruction on how to perform a behaviour. 



	4. 
	ePAMS+ ePrescribing tool
	· The presence of a clinical indication a mandatory field linking to decision aid categories possible/probable.
· The presence of a clinical indication field allows the entering of free text to allow prescriber to enter information if the indication is a bacterial infection of uncertain focus. 
· Incorporation of a field to document final clinical indication as part of review and revise.
· Provision of ‘order sets’ within the ePAMS+ ePrescribing tool facilitate quick, clinical indication based and allergy based antibiotic prescribing.

	↑ Knowledge
Memory, Attention and decision processes 
(Cognitive overload)

	Psychological capability; Reflective motivation

	Enablement
	11.3 Conserving mental resources 


	Barrier 5: Not receiving information to inform review at the right time (receiving the information when it is inconvenient, or when there is no time to process it, or when it is interrupting another important task [SW1]
	ePAMS+ ePrescribing tool
	· Embedded review and revise opportunity within main ePrescribing workflow processes.
· Provision of tools that support workflow processes e.g., ward and patient specific task lists.
	↑ Environmental constructs and resources
	Physical opportunity
	Environmental restructuring;
Enablement
	12.1 Restructuring the physical environment. 
11.3 Conserving mental resources 


	Barrier 6: Junior doctors may not always be aware of which patients need their prescriptions reviewed and revised and what has been going on with them due to high staff turnover and differing working patterns. 


Barrier 7:It is difficult to review antibiotics at the weekend as the staff who may have to do the review may be less familiar with the patient [SW1; IDG2, IDI]

Facilitator 3: Appropriate handover of patients can support effective review and revise processes [IDG3]

	ePAMS+ Online educational tool
	· Outlining of the need for using the Antibiotic Ward Task List to facilitate handover and ward round discussions particularly for patients who will be due for antibiotic review over the weekend.
	↑ Knowledge
	Psychological capability; Reflective motivation
	Education
	4.1.Instruction on how to perform a behaviour. 

	
	Data collection and feedback
	· Provision of timely, simple, clear feedback on antibiotic prescribing processes that is useful to clinical practice.
	↑ Social Influences
	Social opportunity;
Reflective motivation
	 Enablement
	2.2. Feedback on behaviour
3.1. Social support (unspecified)

	
	ePAMS+ ePrescribing tool
	· Antibiotic Ward Task List within ePAMS+ ePrescribing tool, which informs HCPs of the patients with pending antibiotic reviews. 
	↑ Environmental constructs and resources
Memory, Attention and decision processes 
(Cognitive overload)

	Psychological capability; Reflective motivation
	Enablement
	11.3 Conserving mental resources 
12.5 Adding objects to the environment


	
	ePAMS+ ePrescribing tool
	· Provision of real-time feedback dashboard/views highlighting patients needing review and revise e.g., patients pending review, overdue review, depending on if prescription is finalised or empiric. 
	↑ Environmental constructs and resources
	Psychological capability;
Reflective motivation
	Enablement
	7.1 Prompts/cues
4.1. Instruction on how to perform a behaviour. 


	Barrier 8: There may be cultural factors that impede optimal antibiotic prescribing e.g. seniors may not support decisions to de-escalate or existing guidelines may contradict de-escalation processes [SW1; ARK; IDG2] 
	Discussion meetings
	· Opportunity for the team to discuss de-escalating antibiotics at “review and revise” across a range of staff groups and grades in the wider clinical team.
	↑ Social influences

	Social opportunity
	Enablement
	3.1. Social support (unspecified)

	Barrier 9: Lack of clarity around who’s responsible for ‘review and revise’ [SW1]
	ePAMS+ Online educational tool
	· Provision of information about how different HCP groups can support the review and revise process as a multidisciplinary team.
	↑ Knowledge
	Psychological capability; Reflective motivation
	Education; Persuasion
	4.1. Instruction on how to perform a behaviour. 


	
	ePAMS+ ePrescribing tool
	· The highlighting of relevant key tasks in the ePrescribing views used by the multidisciplinary team e.g., which bits are to be reviewed by the pharmacy. 
	↑ Knowledge
Memory, Attention and decision processes 
(Cognitive overload)

	Psychological capability; Reflective motivation
	Enablement; Education
	4.1. Instruction on how to perform a behaviour. 
11.3 Conserving mental resources 

	Barrier 10: HCPs lack of knowledge about what needs to be done to do review and revise appropriately [SW1; ARK]

Facilitator 4: It would be helpful to have clinical scenarios on the online tool to practice using the decision aid [ARK] 
	ePAMS+ Online educational tool
	· Guidelines for when “review and revise” should take place (48-72 hours) based on ‘start smart, then focus’, including information about need for senior input into decisions to de-escalate antibiotics and how different HCP groups can support safe and effective de-escalating of antibiotics at “review and revise”.
·  Information about list of activities done during review and revise processes. 
	↑ Knowledge
	Psychological capability
	Education; Enablement
	4.1. Instructions on how to perform a behaviour

	
	ePAMS+ Online educational tool 
	· Information about the ARK decision aid tool that will support prescribers to manage different priorities and guidelines by recording why each prescription was made initially.
· Instructions for how to use the ARK decision aid.
· Click out to ARK online tool which has. 
· Clinical examples for how to use decision aid.
· Interactive quiz to practice using decision aid.
	↑ Knowledge 
↑ Skills

	Psychological capability; Reflective motivation
	Education; Training
	4.1. Instructions on how to perform a behaviour

	
	Kick-off meetings; Discussion Meetings
	· Opportunity to discuss “review and revise” and identify potential barriers and solutions.
	↑ Social influences

	Social opportunity
	Environmental restructuring; Enablement
	3.1. Social support (unspecified)
1.2. Problem solving

	
	ePAMS+ ePrescribing tool
	· ePrescribing click-outs within ePAMS+ ePrescribing tool with evidence-based information for common indications and recommended diagnostic tests.
	↑ Knowledge
↑ Environmental constructs and resources
	Psychological capability; Reflective motivation
	Education
	4.1. Instructions on how to perform a behaviour

	
	ePAMS+ ePrescribing tool
	· Decision Aid categories (possible/probable) within ePrescribing system and mandate at initial prescription.
·  ‘Order sets’ for commonly used antibiotics and clinical indications.
	↑ Knowledge
↑ Environmental constructs and resources
Memory, Attention and decision processes 
(Cognitive overload)
	Psychological capability; Reflective motivation
	Enablement
	12.5 Adding objects to the environment
11.3 Conserving mental resources



	Barrier 11: HCPs lack confidence to prompt or undertake the ‘review and revise’ process, particularly juniors and pharmacists [SW1; ARK, IDI]

Facilitator 5: Acknowledging uncertainty about the diagnosis and need for antibiotics is helpful [SW1; ARK]
	Kick-off meetings; Discussion Meetings
	· Opportunity to rationalise for de-escalating antibiotics at “review and revise”, including information about existing guidelines for “review and revise” and how they complement different guidelines (e.g., surviving sepsis, start smart and focus).
· Opportunity to acknowledging the presence of diagnostic uncertainty in the initial antibiotic prescription and how this relates to de-escalating antibiotics at review and revise.
· Explanations of targets for “review and revise”, rates of de-escalating, and ARK decision aid, linking to relevant targets (e.g., Commissioning for Quality and Innovation (CQUIN) national goals).
	↑ Knowledge
↑ Social influences
↑ Goals
↑ Beliefs about consequences



	Psychological capability; Reflective motivation
	Education; Enablement
	1.1. Goal setting (behaviour)
1.3. Goal setting (outcome)
5.1. Information about health consequences
5.3. Information about social and environmental consequences
3.1. Social support (unspecified)

	
	ePAMS+ Online educational tool; Kick-off Meetings; Discussion Meetings
	· Information about the ARK Decision Aid tool categories to support antibiotic prescribing decisions that acknowledges and documents the presence of diagnostic uncertainty at initial prescription and explains how this might relate to changing or stopping antibiotics at review.
· examples for when an antibiotic should be changed or stopped.
· Opportunities to discuss “review and revise”, including case studies.
· Opportunities to discuss potential barriers and solutions to implementing them effectively.
· Emphasises that HCPs should be comfortable with questioning and being questioned about antibiotic choices.  
	↑ Skills 
↑ Social influences
↑ Beliefs about capabilities
	Psychological capability
Reflective motivation


	Training
	1.2. Problem solving
4.1. Instructions on how to perform a behaviour
3.1. Social support (unspecified)

	
	Kick-off meetings; Discussion Meetings
	· Opportunities to discuss “review and revise” and how it is being implemented locally.
	↑ Social influences 
	Social opportunity
	Environmental restructuring; Enablement
	3.1. Social support (unspecified)

	
	ePAMS+ ePrescribing tool
	· Decision Aid categories (possible/probable) into ePrescribing system and mandate at initial prescription.
· An option for entering ‘bacterial infection of uncertain focus’.
	↑ Environmental constructs and resources 
	Psychological capability

	Enablement
	12.5 Adding objects to the environment
11.3 Conserving mental resources


	Barrier 12: Patients and families may want the reassurance of antibiotics and may feel anxious about having existing antibiotics or feel a particular way about a particular route of administration (IV vs Oral) and HCPs may not have time to fully explain the review and revise process.

Facilitator 6: Patients and families accept the review and revise process: HCPs feel confident about addressing any concerns or questions patients or their families may have about the review and revise process. [SW1; ARK]

	ePAMS+ Patient leaflet
	· Opportunity to discuss around the “review and revise” process, how their antibiotics may be changed, and address any concerns patients/families might have about this (particularly around stopping or switching from IV to oral (oral seen as less effective).
	↑ Environmental constructs and resources
↑ Beliefs about consequences

	Physical opportunity
	Environmental restructuring; Persuasion; Enablement
	5.1 Information about health consequences
5.2 Salience of consequences
5.3. Information about social and environmental consequences
12.5 Adding objects to the environment
3.1. Social support 
1.1 Goal setting (behavior)

	
	
	The patient leaflet is printed and handed to recipients by a [trusted] prescriber (or other health professional).
	↑ Social influences
Emotion (anxiety)
	Social opportunity

	Persuasion
	9.1 Credible source
3.1. Social support (unspecified)

	
	ePAMS+ ePrescribing tool
	A link out to the downloadable patient & carers leaflet from the ePrescribing system.
	↑ Environmental constructs and resources
	Physical opportunity
	Enablement
	12.5 Adding objects to the environment

	Barrier 13: HCPS are not formally encouraged to conduct “review and revise” [ARK]
	ePAMS+ ePrescribing tool
	· Integration of review and revise into normal workflow tasks as prompts to review.
	↑ Environmental constructs and resources
	Physical opportunity; Reflective motivation

	Environmental restructuring;
Persuasion
	12.1 Restructuring the physical environment. 
11.3 Conserving mental resources 
12.5. Adding objects to the environment

	Barrier 14: HCPs may believe that “review and revise” could cause more harm than good (e.g. confusion with patients, less effective treatment) [ARK]
	ePAMS+ Online educational tool ePAMS+ Patient leaflet
	· Provision of a rationale for stopping antibiotics at “review and revise” to HCPs.
· Provision of information about shorter vs. longer courses of antibiotic for common infections to patients.
	↑ Knowledge
↑ Beliefs about consequences
	Psychological capability; Reflective motivation
	Education; Persuasion
	5.1. Information about health consequences


	
	ePAMS+ Online educational tool Kick-off Meetings
	· Provision of information about negative health consequences of continuing antibiotics longer than necessary.
· Provision of evidence for effectiveness of shorter vs. longer antibiotic durations.
	↑ Knowledge
↑ Beliefs about consequences
	Psychological capability; Reflective motivation
	Persuasion; Education
	5.1. Information about health consequences
5.3. Information about social and environmental consequences

	
	ePAMS+ Patient leaflet
	· Provision of an opportunity to explain to patients can expect from the “review and revise” process and what to do if their symptoms return (“safety-netting”).
	↑ Environmental constructs and resources
	Physical opportunity
	Environmental restructuring
	12.5. Adding objects to the environment

	Barrier 15: HCPs may believe that stopping antibiotics before a course is finished could encourage resistance [ARK]. 
	ePAMS+ Online educational tool
	· Provision of information about the relationship between antibiotic use and antibiotic resistance.
	↑ Knowledge
↑ Beliefs about consequences
	Psychological capability; Reflective motivation 

	Education; Persuasion
	5.3. Information about social and environmental consequences 

	Barrier 16: It may be hard to sustain “Review and Revise” as a priority in competition with other ward-round decisions. [ARK, IDI]
	Discussion meetings
	· Provision of feedback and encouragement on progress towards targets for “review and revise”, stopping, and use of the decision aid (based on data collection).
· Provision of motivation through congratulating clinical staff on progress towards targets.
	↑ Social influences (social support)
↑Reinforcement
	Psychological capability; Reflective motivation; Automatic motivation
	Persuasion; Incentivisation
	1.6. Discrepancy between current behaviour and goal
2.2. Feedback on behaviour
2.7. Feedback on outcome(s) of behaviour
5.3. Information about social and environmental consequences
10.4. Social reward

	
	ePAMS+ ePrescribing tool
	· Hard screen prompts/alerts within ePAMS+ ePrescribing tool displayed after antibiotic review for a patient is overdue.  
	↑ Environmental constructs and resources
	Physical opportunity
	Environmental restructuring 
	7.1 Prompts/cues
4.1. Instruction on how to perform a behaviour. 


	
	ePAMS+ ePrescribing tool
	· Connected to analytical tool to facilitate data collation and presentation for feedback.
	↑ Behavioural regulation
	Psychological capability; Reflective motivation; Automatic motivation
	Persuasion; Incentivisation
	1.6. Discrepancy between current behaviour and goal
2.2. Feedback on behaviour
2.7. Feedback on outcome(s) of behaviour
10.4. Social reward

	Barrier 17: There may be persisting diagnostic uncertainty at 48-72 hours (e.g. test results not available, not clinically clear if a patient is better because they are on antibiotics or because they never had an infection) [ARK] or drug monitoring results are not yet available e.g. for Gentamycin [SW2].
	Discussion Meetings
	· Provides the opportunity to discuss difficult case examples. 
· Provides the opportunity to Identify and discuss potential barriers and solutions. 
	↑ Skills 
↑ Social influences (social support)

	Psychological capability; Reflective motivation
Social opportunity
	Education; Training
Enablement
	1.2. Problem solving
4.1. Instructions on how to perform a behaviour
3.1. Social support (unspecified)

	
	ePAMS+ ePrescribing tool
	· Where possible, the display of test results in the review interface.
	↑ Environmental constructs and resources
Memory, Attention and decision processes 
(Cognitive overload)

	Psychological capability;
	 Enablement
Environmental restructuring
	11.3 Conserving mental resources 


	Barrier 18: Not switching from IV to oral is motivated by some unwritten rules e.g. If you switch patient from IV you can’t keep them in hospital anymore [SW2]
	Discussion Meetings
	· Provides the opportunity to discuss difficult case examples. 
· Identifies and discusses potential barriers and solutions.
	↑ Social influences
	Social opportunity;
Physical opportunity

	Persuasion
	1.2. Problem solving
4.1. Instructions on how to perform a behaviour
3.1. Social support (unspecified)

	Facilitator 7: Wards with a strong focus on infectious diseases had strong existing relationships between doctors and microbiology staff, whilst in other specialties and more general wards with less use of antimicrobials these links were weaker. IDI
	The work of the Local Implementation team which includes a microbiology representative
	Strengthens links between microbiology staff and other HCPs and creates higher likelihood that microbiology is consulted on the right antibiotic therapy to prescribe and administer.
	 ↑ Social influences (social support)

	Social opportunity; 
Physical opportunity
	Enablement
	1.2. Problem solving
4.1. Instructions on how to perform a behaviour
3.1. Social support (unspecified)

	Barrier 19: The system logs who had accessed a case of the prescribing system, thereby creating a tacit responsibility to rectify any errors recorded. As a result, some pharmacists may feel inhibited from accessing the system in certain situations where they were unable to take on this responsibility of rectifying errors (e.g. during the last hour of their shift when they did not want to take on extra work) [IDI]
	Discussion Meetings
	· Provides the opportunity to discuss this sentiment. 
· Identifies and discusses potential barriers and solutions.
	↑ Social influences
	Social opportunity; 
Physical opportunity

	Enablement
	4.2. Problem solving
4.3. 3.1. Social support (unspecified)
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