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	Term
	Meaning

	DOI
	Digital Object Identifier

	ED
	Emergency Department

	ED-POST
	Emergency Department Pathology Order Support Tool

	IT
	Information Technology

	LHD 
	Local Health District

	PSG
	Project Steering Group

	PMT
	Project Management Team

	QUPP
	Quality Use of Pathology Program




[bookmark: _Toc213237065]EXECUTIVE SUMMARY
This report presents the findings from a Quality Use of Pathology Program (QUPP) Grant 2021-2023 for a project titled ‘The Emergency Department Pathology Order Support Tool (ED-POST) - an intelligent and dynamic electronic tool to facilitate appropriate and effective use of pathology’.
ED-POST was conceptualised as an electronic decision support tool that could be used by Emergency Department clinicians, at the point of care, to support effective laboratory test ordering. The project was undertaken to realise this concept through the prototyping of ED-POST by researchers and NSW Health Pathology, in close collaboration with key stakeholders including Emergency Department (ED) clinicians, and Pathology Directors, management and data scientists. The project was conducted in stages to provide an opportunity for key stakeholders from Emergency Department/s within an ethics approved NSW Local Health District (LHD), to provide input prior to the development of the prototype (to inform the initial development) and during the evaluation of the prototype design (to inform subsequent development). The project used qualitative research methods to collect and evaluate stakeholder feedback throughout the duration of the project. 
Interviews and observations conducted at the study site to identify key characteristics and features of ED-POST to inform design specifications, resulted in the development of a specifications/Prototype Development document that was shared with developers of the application (NSW Health Pathology). Clinicians expressed the need for more rational ordering and the reduction of unnecessary laboratory tests. Participants identified peer behaviour as a factor which could change personal decision making. Further, the introduction of any digital health intervention should be integrated with existing workflows and systems.
Feedback from participants following the development and an onsite demonstration of the ED-POST tool was mixed. Triage nurses and junior doctors were more likely to see value of the tool in guiding and validating test requesting decisions. However, senior staff specialists who ordered tests further along the patient journey saw limited utility of the tool for decision support, but rather as a quality assurance tool for review and assessment of departmental ordering trends.  
Over the 18 months of the ED-POST project (late June 2022 to December 2023), the following objectives were achieved:
Objective 1- Ethics approval from Macquarie University Human Research Ethics Committee. Ethics approval from the participating Local Health District Research Ethics committee was received on 26th September 2022.
Objective 2- Development of ED-POST based on user needs.	 Site visits and interviews with clinicians were completed by 5th April 2023. A requirements specifications matrix was produced to inform Objective 3.
Objective 3- Design of ED-POST. A series of meetings were held to establish the specifications for the prototype design. The initial design was developed by NSW Health Pathology and the prototype user interface was designed by the Macquarie University research team. The prototype was demonstrated to a combined Project Steering Group and Project Management Team on 26th September 2023.
Objective 4- Undertake ED-POST trial and evaluation. Feedback from onsite demonstrations of the prototype to frontline clinicians involved in the laboratory test ordering process were collected by 3rd October 2023. Demonstrations of the prototype and feedback from participants at the study site were presented to senior ED representatives at two additional sites as part of a virtual stakeholder forum on the 22nd December 2023.
During the activity period the following milestones were achieved:
Ethics approval for the project to commence.
Establishment of the project governance structure including terms of reference.
The identification of key characteristics and features of ED-POST to contribute to the design specifications.
The development of the prototype.
Prototype trial at the study site/s.
Review and evaluation of ED-POST prototype trial.
All project reporting requirements were met and submitted on time.
The issues/challenges addressed during the grant activity were:
When developing the ethics submission for the project, it was identified that approval was required from the study site ethics committee, not the Macquarie University ethics committee as originally anticipated. This had minimal impact on the project with ethics submissions approved by the participating local health district research ethics committee.
The prototype trial objective- ‘Undertake ED-POST trial and evaluation’ was originally planned to take the form of a focus group. However, during a meeting with the site Principal Investigator, it became apparent that the approach may not be feasible due to the time-sensitive frontline commitments of participants. An alternative approach involving a series of demonstrations to individual clinicians (rather than a group) was suggested and this approach was adopted.
Recruitment for a stakeholder forum comprising senior ED representatives from two other EDs in Phase 3 initially posed a challenge owing to conflicting schedules and limited availabilities. However, this was assuaged by increasing flexibility of forum structure, including delivery of prototype demonstrations to individual representatives, minimising forum duration, and offering a variety of virtual attendance options.
The ED-POST project is now complete, and the outcomes of the project are currently being prepared in manuscript format for submission to relevant journals for consideration for publication. 
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[bookmark: _Toc213237067]Grant Purpose and Objectives
The ‘The Emergency Department Pathology Order Support Tool (ED-POST) - an intelligent and dynamic electronic tool to facilitate appropriate and effective use of pathology’ QUPP grant activity commenced in late June 2022. The purpose of the project was to develop a prototype digital health tool, customised for the emergency department setting, which would provide information to clinicians to support pathology/laboratory test ordering. 
The grant activity was undertaken in phases to achieve the following objectives:
Objective 1- Ethics approval for the project (before commencing qualitative research or prototype design).
Objective 2- Development of ED-POST based on user needs.	 
Objective 3- Design of ED-POST. 
Objective 4- Undertake ED-POST trial and evaluation. 
The project was planned as a collaborative, qualitative, research undertaking to ensure the development and testing of the prototype were informed by key stakeholders’ (Emergency Department clinicians (medical and nursing), Pathology Directors, managers and data scientists) input and feedback. 
[bookmark: _Toc213237068]Grant Governance
A governance structure was established to oversee the grant activity. At the strategic governance level, a Project Steering Group (PSG) was formed with representation from the grant chief investigators from Macquarie University and NSW Health Pathology, and representatives from partner organisations Beamtree and Abbott. The PSG monitored the strategic direction of the project’s progress, milestones and outcomes. At the operational level, a Project Management Team (PMT) comprising representation from the grant chief investigators, research staff and site investigators, reviewed, planned and undertook the grant activities associated with achieving the project outcomes. Recruitment for a stakeholder forum comprising senior ED representatives from two other EDs initially posed a challenge owing to conflicting schedules/limited availabilities, however, as previously indicated, this was addressed by increasing flexibility of forum structure, including delivery of prototype demonstrations to individual representatives, and offering virtual attendance options.
[bookmark: _Toc213237069]Key Dates
Project milestones and the dates they were achieved were:
Grant awarded- June 2022
Ethics approval granted- September 2022
Establishment of the project governance- October 2022
LHD site specific approval received- December 2022
The identification of key characteristics and features of ED-POST to contribute to the design specifications- April 2023
The development of the prototype (initial design demonstrated to governance committees)- September 2023
Prototype trial at the study site/s. Feedback from sites completed- October 2023
Review and evaluation of ED-POST prototype trial including additional site representatives- December 2023 
[bookmark: _Toc213237070]Project Statement
Laboratory services are involved in the study of the nature and causes of disease, and play an essential part in the detection, diagnosis, treatment, and ongoing management of disease.(1) Although diagnostic testing plays an integral role in the delivery of quality health care,(2, 3) research evidence indicates there may be excessive and/or variations in diagnostic testing, including laboratory pathology tests, particularly in emergency department and intensive care unit settings.(4, 5) 
A 2018 Commonwealth Department of Health Medicare Benefits Schedule (MBS) Review Taskforce(6) highlighted key mechanisms for enhancing the management of diagnostic (pathology and medical imaging) tests. These include electronic decision support, feedback and requesting restrictions,(6) each of which is connected to the involvement of diagnostic stewardship and informatics in the generation, interpretation and communication of information. While electronic decision support systems are often described as key to reducing misdiagnosis, their impact has not been strongly validated against patient outcomes, and their diffusion is patchy.(7) There is also a long history of failure associated with the use of computer-based tools.(7) These tools are often introduced to a clinical setting with limited pilot testing and little understanding of how they affect workflow.(7) Establishing effective health information technology (IT) interventions must ensure the acceptance and usability of the IT system, and include systematic feedback of their performance to users.(8, 9) The validity of the IT intervention must also be measured in relation to its impact on key indicators of patient care and outcomes.(10)
[bookmark: _Toc213237071]Scope
As its name suggests, the Emergency Department Pathology Order Support Tool (ED-POST) was specifically prototyped for pathology test ordering in the Emergency Department setting. The development of the prototype was based on understanding workflows in an Australian emergency department setting. 
The project methodology was prepared as a manuscript for publication as a project protocol paper. The paper, titled: Emergency department pathology order support tool (ED-POST): a protocol using qualitative inquiry to inform design and development of a prototype to reduce low value care(11) was published in the Health Services and Outcomes Research Methodology Journal. The paper was published ‘open access’ and is available online[footnoteRef:2] using the digital object identifier DOI: 10.1007/s10742-023-00314-1  [2:  Full URL to access the protocol paper: https://link.springer.com/article/10.1007/s10742-023-00314-1 ] 

The protocol paper(11) presents a detailed description of the qualitative methodology for the grant activities including-
A detailed overview of the ED-POST concept
The aims, objectives and stages of the qualitative research undertakings.
The design of the qualitative aspects of the study.
The setting and participants for the qualitative research.
A detailed description of the qualitative methods to be used in the research.
The methods of analysis of qualitative data. 
An explanation of how quality and rigor are addressed.
The project governance.
During the development of the ED-POST prototype, an existing emergency department data source was used, namely, the New South Wales Health Pathology Atlas of Variation (described in existing literature(12-14)). The Pathology Atlas of Variation application was developed by NSW Health Pathology in collaboration with the Emergency Care Institute, eHealth NSW and Macquarie University. The Pathology Atlas of Variation application provides access to one of the largest integrated public health research resources in Australia. The application links data from different hospital Emergency Departments and laboratory systems as a means of identifying variations across hospitals, and the impact of those variations on patient outcomes (e.g., length of stay, readmission rates) and expenditure. This information, in turn, can be used to inform the design of electronic decision support tools (such as ED-POST) for clinicians as a means of optimising the appropriateness and timeliness of diagnostic tests ordered for patients presenting at an ED. 
[bookmark: _Toc213237072]Results
Interviews and observations at the study site to identify key characteristics and features of ED-POST to inform design specifications were completed in April 2023. Existing diagnostic test requesting processes were explored and mapped, and clinicians were probed regarding any perceived issues with current processes, and expectations for electronic support. Findings resulted in the development of a specifications/Prototype Development document that was shared with developers of the application (NSW Health Pathology). Clinicians expressed the need for more rational ordering and the reduction of unnecessary laboratory tests. They discussed mechanisms that were likely to influence ordering habits, and identified peer behaviour as one factor which could change personal decision making. Further, respondents suggested that the introduction of any digital health intervention should not disrupt workflow efficiency, ideally integrating with existing workflows and systems. 
The design of the ED-POST prototype was initially developed by the grant chief investigators from NSW Health Pathology and the prototype user interface was designed using Tableau (Tableau Software LLC, Professional Edition v2023.2.1) by the Macquarie University research team. The ED-POST decision support tool (sample outputs presented in Scenarios 1-4 below) functions by drawing certain patient data entered at triage (presenting problem, triage category, age, gender) and calculating the probability of certain laboratory tests being ordered (e.g., CRP, LFT, EUC etc.) based on statewide test ordering data on patients of an identical presenting profile. Users will see ordering trends for their ED in comparison with the state average, and can toggle between hospitals in a drop-down menu. 
Onsite demonstrations of the prototype to frontline clinicians involved in the laboratory test ordering process at the study site were conducted in October 2023. Feedback from participants indicated that value of the tool was perceived differently based on staff groups and their role along the ordering process. Triage nurses and junior doctors who ordered tests near the beginning of the patient journey saw value of the tool in guiding and validating test requesting decisions. However, senior staff specialists who ordered tests further along the patient journey (often with results of many initial tests already available) saw limited utility of the tool for decision support during their day-to-day practice, but rather as a quality assurance tool for review and assessment of departmental ordering trends and identification of areas of concern.  Although the tool did not currently include ordering data for departments beyond the ED, junior doctors saw potential value in the use of the tool in facilitating patient admission if it also incorporated ordering patterns on the wards.
The ED-POST prototype and feedback from the trial were presented to ED Directors from two additional sites within the same Local Health District as part of a virtual stakeholder forum in December 2023. Participants discussed their thoughts on the tool, and its applicability to their own departments. Feedback from the forum largely echoed the views of the senior physicians at the study site.
A key outcome of this project is the design and initial evaluation of an innovative diagnostic test ordering decision support tool based on clinical analytics, quality improvement and a real-time, dynamic dashboard approach to decision support. The tool and results of this project will be disseminated through journal publications and wider forums including international conferences for further triangulation of results and to improve scalability of the intervention.
[bookmark: _Toc213237073]Scenario 1 – 30 year old male presenting with chest pain
[image: A screen shot of the ED POST tool for a sample scenario of a 30 year old male presenting with chest pain.]
[bookmark: _Toc213237074]Scenario 2 – 45 year old male presenting with fever
[image: A screen shot of the ED POST tool for a sample scenario of a 45 year old male presenting with fever.]
[bookmark: _Toc213237075]Scenario 3 – 59 year old female presenting with abdominal pain
[image: A screen shot of the ED POST tool for a sample scenario of a 59 year old female presenting with abdominal pain.]
[bookmark: _Toc213237076]Scenario 4 – 88 year old female presents after a fall
[image: A screen shot of the ED POST tool for a sample scenario of an 88 year old female presenting after a fall.]
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As previously indicated, a number of issues/challenges occurred during the grant activity, however, all issues were addressed and had minimal impact on the grant activity.
When developing the ethics submission for the project, it was identified that approval was required from the study site ethics committee, not the Macquarie University ethics committee as originally anticipated. This had minimal impact on the project with ethics submissions approved by the participating local health district research ethics committee. Following ethics approval, site specific approval was then obtained before the qualitative research could commence.
The prototype trial objective- ‘Undertake ED-POST trial and evaluation’ was originally planned to take the form of a focus group. However, during a meeting with the site Principal Investigator, it became apparent that the approach may not be feasible due to the time-sensitive frontline commitments of participants. An alternative approach involving a series of demonstrations to individual clinicians (rather than a group) was suggested and this approach was adopted by the research team.
Recruitment for a stakeholder forum comprising senior ED representatives from two other EDs in Phase 3 initially posed a challenge owing to conflicting schedules and limited availabilities. However, this was assuaged by increasing flexibility of forum structure, including delivery of prototype demonstrations to individual representatives, minimising forum duration, and offering a variety of virtual attendance options.
[bookmark: _Toc213237078]Conclusion
The ED-POST prototype was designed as a tool to address over-ordering for lower risk patients and decrease instances of under-ordering for those in higher risk categories, thus helping to harmonise testing profiles whilst leaving the control and ultimate decision-making in the hands of clinicians. The qualitative research methodology utilised in the grant activity to inform design of the digital health intervention will facilitate future implementation and adaptiveness of the tool to different sites. 
The grant activity outcomes will also contribute to the value of pathology testing in patient care and appropriate requesting behaviours and are aligned with recommendations from the MBS Review Taskforce.
[bookmark: _Toc213237079]Future Directions
The ED-POST project is now complete, and the outcomes of the project are currently being prepared in manuscript format for submission to relevant journals for consideration for publication. The ED-POST tool is now ready to be integrated for quantitative evaluation once an electronic medical record system is implemented at the study site. ED-POST has the potential for wide applicability to other hospital settings (e.g., intensive care, inpatient wards) across NSW and potentially, nationwide.
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