Patient Involvement in Prescribing and Medicines Administration within Secondary Care

Name: James Goddard
Student Number: 2111623
Word Count For Core Document Between Contents list and Reference: 5494



Contents
Introduction	2
Service Improvement Domain: Patient Involvement in Prescribing and Medicines Administration within Secondary Care	4
Current System: The All Wales In-patient Medication Administration Record (Drug Chart)	4
Hospital Electronic Prescribing and Medicines Administration	4
Medicines Management Process	5
Medicines Reconciliation and Medicines Data	5
Literature Review	6
Literature Search Methodology	6
Literature Review and Discussion	6
Aims and Objectives	11
Methodology	12
Project Methodology and Choice.	12
Justification	12
Learning	12
Roles	13
Stages	13
Discovery Phase	13
Design Phase	14
Product Delivery	15
Measures Deemed Appropriate to Improve Patient Involvement	16
Improvements	16
Future Improvements Resulting from Implementation of this Plan	16
References	18


[bookmark: _Toc88579777]Introduction
 
In the hospital setting almost every inpatient will receive medication at some stage of their admission, from the continuation of medicines they are already taking prior to admission, new medications being started during the hospital stay or preventative medications prescribed simply to reduce the risk of problems associated with being in a bed for sustained periods.  Medication prescribing errors occur in approximately 15%  of newly written hospital inpatient prescriptions (Franklin et al., 2011) and it can be estimated, from a consensus of systemic studies that have found medicines administration error rates in hospital to be between 10.5-19.7% (Berdot et al., 2013). 
One of the approaches that has often been considered to help manage medicines and to support the prescribing and medicines administration processes is the implementation of electronic prescribing and medicines administration (EPMA), however whilst this digital solution has been proven to reduce errors, when optimised appropriately (Slight et al., 2019), it often overlooks patient involvement in the medicine management process, especially considering that when a hospital implements EPMA it removes the paper process and with it reduces access to something that was otherwise readily available for the patient to access.
When considering any digital solutions it is important to understand that patient safety should be at the centre of any new digital solutions (Topol, 2019, p.22).  Involving patients in the choices and decisions about their care has been a key theme endorsed by both WHO and governments for many years, recognised substantially in the Prudent Healthcare Report for Welsh Government (Bradley et al., 2014).
This service improvement project aims to scope out how the patient can be pro-actively involved in their medicines care, after hospital EPMA implementation, which will replace paper medicines charts.  Many inpatients in Wales will only have access to a paper medicines chart.  The paper medicines chart is generally available for patients to refer to and can be used for the patient to verify their medicines.  Whilst EPMA may remove paper records it offers an opportunity to utilise digital tools to enhance patient interaction especially if using a system that is open, interoperable and that uses consistent data standards and business processes.  
 
 
 


[bookmark: _Toc88579778]Service Improvement Domain: Patient Involvement in Prescribing and Medicines Administration within Secondary Care
 
Throughout hospitals in Wales the system of paper prescribing and recording of medicines administration is used.  This is an out-dated best practice which has many safety flaws (Dornan et al., 2009), that continue to be mainstream because of convenience, custom and practice.  One of the key principals of the Well-being of Future Generations (Wales) Act 2015 (Welsh Government, 2015), is to “take action to try and stop problems getting worse – or even stop them happening in the first place”, which is robustly complemented by the emphasis on prevention, amongst other themes, portrayed in a Healthier Wales: Our Plan for Health and Social Care.(Welsh Government, 2018).
  
[bookmark: _Toc88579779]Current System:  Wales In-patient Medication Administration Record
 
Much of the non-digital work around medication safety within secondary care has looked at working processes and mechanisms around prescribing, stock control, transcription, labelling, and administration processes such as nurses on medication ward rounds wearing red tabards (Westbrook et al., 2017, Uko-Udom, 2014).  A number of these processes have been adopted across Wales and may have subsequently changed, varied, or are not used any more.
In hospital medicines are prescribed and administered using a medication chart which is the same through-out Wales, known as the “In-Patient Medication Administration Record” designed specifically for this purpose and developed over several years (Welsh Chief Pharmacists Committee, 2019). 
Whilst there have been clear benefits associated with the collaborative, consistent and national medicines chart (Coombes et al., 2009) there are still major short falls in terms of medication safety and practice.  This can be improved by introducing EPMA, whilst also factoring for the unintended safety issues that technology can introduce (Gates et al., 2021).   The processes around the medication chart so far are designed for the patient but without involving the patient in the process.
[bookmark: _Toc88579780]Hospital Electronic Prescribing and Medicines Administration
 
In 2021, the Welsh Government commissioned a review into the Future of Electronic Prescribing in Wales, still unpublished but was announced by the Welsh Minister for Health, Eluned Morgan in Sept 2021, the importance of provision of digital medicines platforms and providing patients with access to improved information about their medicines being an important consideration (Eluned Morgan MS, 2021).  Hospital EPMA is part of the overall programme which will see EPMA implemented in Wales, replacing the paper process.
   
[bookmark: _Toc88579781]Medicines Management Process
 
Prescribing within the hospital setting is undertaken by doctors and qualified non-medical prescribers (NMP).  Medication administration is generally undertaken and recorded by a nurse, using the drug chart as a means of recording the administration.  In addition pharmacists and pharmacy staff have a pivotal role in ensuring safety and supply of medications is managed and take steps to ensure the clinical appropriateness of medicines supplied to individual patients. (Royal Pharmaceutical Society, 2021).  Figure 1.  outlines the processes of medicines management and supply within hospital.
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Figure 1: Inpatient Medication Prescribing and Administration Process
 
 
 
[bookmark: _Toc88579782]Medicines Reconciliation and Medicines Data
 
Medicines reconciliation is considered a fundamental and essential aspect of contributing to patient safety and there are specific medicines optimisation guidelines published by the National Institute for Health and Care Excellence that extensively cover the reconciliation process (NICE March 2015).   These include all the medicines that the patient is taking.  It involves a comparison being made between the medicines history, that may be obtained from several sources including the patient themself and the list that is being used in the current care setting.  
Medicines reconciliation is important because it helps to reduce and prevent medication errors (Cadman et al., 2017).  It allows for more careful assessment of the patient's active medicines and future care.   It is also useful for picking up a patient's poor "compliance" or poor adherence, or non-adherence, which can then help to inform patient centred discussions with the patient and care team.  It is important that patient and carer involvement in this process is actively engaged.

[bookmark: _Toc88579783]Literature Review
[bookmark: _Toc88579784]Literature Search Methodology

The aim of the literature review was to scope out and understand hospital patient (inpatient) involvement in their medicines management or care and what factors or themes might be considered when designing system or processes to support the engagement of patients, therefore the search scope was kept to the hospital setting and medicines related as much as possible, however where it was evident that a general theme was emerging this was also explored further.  

The following keywords word terms were used: EPMA, CPOE, Safety, Patient Education, Hospital, Medicines, Medication Administration Error (MAE), Medication Prescribing Errors, Patient Medicines Safety, Participation.

Whilst full keywords were used, to be thorough searches were also undertaken using multiple keywords to refine in formats like:
 “*patient +medic* safety involv*”, 
“hospital *patient* medic* safety”

The following databases where utilised: PubMed, UWTSD Library Service, EMBASE, Medline, OVID, Google Scholar.

The amount of articles included in the review was restricted due to time and word count constraints.  

Whilst undertaking the literature search further terms were identified in the papers  and these terms were then added to undertake additional searches.

[bookmark: _Toc88579785]Literature Review and Discussion

A patient’s own knowledge and their beliefs, including those of healthcare professionals (HCPs) are important considerations in the amount of involvement that the patient has and the level of engagement the patient is likely to have concerning their medicines, in the hospital setting (Garfield et al., 2016, Davis et al., 2012, Mohsin-Shaikh et al., 2014, Schwappach and Wernli, 2010b, Schwappach and Wernli, 2010a).
An ethnographic study by Garfield et al. (2016), conducted in the UK, that took place within two hospital organisations, looked at the role of inpatients in supporting medication safety.  One hospital had an established EPMA system and the other changed from medicine charts to digital whilst the study took place.  The timing with regards to the study taking place during a change in business processes from paper to digital and then being able to compare this against a hospital with an established digital electronic prescribing system means that the insights gained are more likely to be fresh when making comparisons against the paper process.   The study highlighted that patients have more access to paper-based records than their digital equivalents.  This is an important consideration, however it is contrasted against the safety benefits that EPMA systems can introduce and the knowledge that the medicines related paper processes will ultimately be usurped. Garfield et al. (2016) concludes that a breadth of factors need to be considered to increase patient participation which include things such as the relationship and communication with HCPs and carers, team dynamics, different formulations of medications, the different ways they are prepared and given, and visibility and access the patient has to their digital record. 
Garfield et al. (2016) findings concerning paper charts and the patient’s access to paper vs digital screens are reinforced by Lee et al. (2015) who found that the absence of a physical medicines chart, institutional and cultural practices, limited or prevented patients being involved in their medicines care.  The manner in which patients have access to health records is also a theme considered in primary care, highlighted by a mixed methods study examining the sharing of the electronic health record during consultations (Milne et al., 2016).  The study found that none of the digital systems used considered that patients may share the screen with the HCP.  When the screen was shared with the patient, Milne et al (2016) identifies three main reasons: convincing, translating and verifying the accuracy of the record.  Convincing in the context of aiding the patient to take their medication as prescribed; translating in the context of aiding the patient to understand what was on the screen, allowing the patient to see the written word to enable understanding, and verification in the context of the patient being able to verify the accuracy and truthfulness of the electronic health record (EHR).  It also recognised two themes that influenced screen-sharing, namely, ownership and confidentiality of the EHR within the consultation and the design and accessibility of the EHR.  These reasons and themes are important factors reflected in the engagement of patients.  Interestingly the use of verification by patients in identifying errors on their medication lists and the list of adverse drug reactions and allergies, has been demonstrated to improve patient safety, in primary care (De Lusignan et al., 2014).  
Carers and family members, those involved in looking after the patient who may advocate for the patient, need to be involved and considered in the same ways as the patient.  Especially if they speak for the patient.  Communication opportunities for carers to speak with HCPs can be limited.  (Manias, 2015, Garfield et al., 2016).  The importance of the care giver, their expertise and voice and how it can often go unheeded or is not heard is highlighted in Haldar et al. (2020).   This study notes times when the patient and carer’s attempt to intervene in their safety are not heard.  Therefore, it is important that carers are factored into to the scope of this project and that interventions are developed to ensure that voices are heard. 
When considering the involvement and voice of the patient a UK based exploratory study by Mohsin-Shaikh et al. (2014), where paper is the main basis for prescribing and medicines administration, identified that there is a gap between a patient’s preferred involvement with their medication needs, whilst an inpatient, and their actual experience.  Interestingly the findings also recognise that HCPs support patient involvement and ways are needed to support this, especially as there was a gap between professionals’ desire to support patient involvement and it actually happening.    Mohsin-Shaikh et al. (2014) study also affirms the significant differences between demographics groups seen by Yoong et al. (2019) and the desire for greater involvement in their own care, with female patients under 65 wanting more involvement than males and over 65s.  Thus considering demographics and the question as to why patients are not involved in their own safety, Yoong et al. (2019) UK based hospital survey, significantly determined that female patients, less than 60 years, fluent in English and who had tertiary education were more likely to take an active role in behaviour related to safety whilst in hospital.   The study recognises and concludes that non-tertiary educated, those not fluent in English and older patients are less engaged and are unlikely to challenge safety related concerns.  Whilst not specifically about medicines, the study helps to identify an area where more work is required and when scoping mechanisms to involve the patients in their medicine safety consideration will need to be given to empower this demographic, another theme to consider.  
A study by Lawton et al. (2017) evaluated the efficacy that patient’s feedback on the safety of their care and environment, which focused on the effects of a feedback mechanism from a previous feasibility study (O’Hara et al., 2016) that provided the patients questionnaires about their safety as part of patient safety and action for a safe environment (PRASE) and although patients were willing to provide feedback it had no effect on the overall harm free care, however, an interesting point that can be noted from the studies was that most patients were prepared and able to use digital tablets at their bedside and give feedback about the safety of their care.  This is useful to help inform a perspective on the use and uptake of technology specifically for the patient in the inpatient setting.
Although coming from a slightly different angle a qualitative UK based study of patient involvement in their own medicines regime after hospital discharge, recognises the value of the patient involvement in making the system of medicines information transfer more resilient.  Whilst some patients had reported the safety incidents they had experienced, quite remarkably patients were also able to report how they could take specific actions, themselves, to prevent problems in the medicines system (Fylan et al., 2018).  Whilst it is not specific to the inpatient setting, this study complements the sentiments of others and exemplifies the importance of the patient in the medicines management process.
In terms of hospital team dynamics, it is important that there is clear space within the business process, workflow and interactions for the patient to become involved.  This dynamic must consider conflicting priorities and standard operating procedures which may already exist to reduce medication error against that of increasing patient involvement (Garfield et al., 2016). This is also cognisant that such patient involvement already coherent with key political messages and digital strategies.
Haldar et al. (2020) undertook a survey with hospital patients and carers to help understand their experiences, to frame how technology can align with these.  Although it is a US study the relevance of patient experience still helps to summarise the wider picture when it comes to understanding the patient perspective in terms of how they can be involved with their own safety, and how they experienced how both clinical and non-clinical incidents can impact on overall clinical care.  Whilst it is a more general study looking at inpatient’s experience of undesirable events, it is still pertinent to the medicines related events.   The study picks up themes that are like previous UK based studies which also helps to reinforce the applicability of the results in framing the perspective, albeit using some slight differences in terminology.  Some of the themes and examples reported in terms of experience included patients not feeling confident to speak up, not knowing that they had the right to speak up and in terms of the timing of care, events happening before the patient or carer had chance to do anything about it.  This study also reported that patients had experiences of miscommunication and that where this happened it could lead to further miscommunication further on, this can risk care and safety but also leads to patients and carers not feeling respected or engaged.
One further consideration is consideration for the elderly patient.  Older age is associated with more medication errors in hospital (Nguyen et al., 2017).   It is evident that they are also less likely to engage (Yoong et al., 2019, Mohsin-Shaikh et al., 2014) and therefore increasing involvement from the elderly is an important area where mere medicines safety might be improved and harm reduced (Tobiano et al., 2021a).   In contrast to the patients desire for involvement described previously by Yoong et al., (2019), which looked at engagement beyond the scope of just medicines, although inclusive of medicines, the study by Tobiano et al. (2021a), undertaken in a hospital with an EPMA system implemented and no patient portal, which used similar measures of patient involvement to Mohsin-Shaikh et al. (2014), but measuring responses from patients aged 65 years and above,  points out from its results that there was a desire for patients to ask questions (59.5%) if they had the perception that a medication had been forgotten (87%) or was wrong (86.5), which further ratifies the need for improvement in this area and helps identifies an approach to help involve elderly patients.   Encouraging elderly patients and family members to identify medicines related problems was seen as a way of involving them more actively in another study by them same author (Tobiano et al., 2021b).  This more in depth study (Tobiano et al., 2021b) also supports a similar view that older patient’s look for information about their medication and indeed share it.
It is clear from the literature search that some core and repeating themes emerge which need to be considered whilst undertaking this project:

0. Team dynamics form a crucial element – in terms of who, when and how the patient is involved. 
0. Work processes - that involve the patient, allowing verification, choice and confirmation to take place.
0. Patient and carer access to their own medicines records needs to be considered especially if records are digital.
0. Communication is paramount.  Involving users in the design will help with this (at all stages)
0. Education – both patient and staff
0. Patient Empowerment for those less likely to engage.
0. Recognition of the gap between desired and actual patient involvement
0. Older patients are keen and willing to engage in terms of medication safety and it should be encouraged.
0. Product design – consideration for screen sharing.

It is important to consider these themes whilst assessing appropriate project methodology, especially when considering ways of engaging the elderly, certain demographic groups, and encouraging HCPs to put desires into action.  The importance of using digital screens for medicines verification and communication with the patient are other key aspects noted from the review.


[bookmark: _Toc88579786]Aims and Objectives
In the light of EPMA implementation, the project aims to scope out, develop, pilot and then evaluate an inpatient tool for enabling patients to be better involved in their medicines care, and to help reduce medication related errors by complementing a systems approach to medicines management by facilitating provisions for a more fully involving the patient.

Therefore, the key objectives are to:

1. Scope out and review literature (planning)
2. Undertake feasibility analysis – (discovery)
3. Facilitate and empower a patient to be involved in their inpatient medicines management.  (design)
4. Reduces harms associated with medicines where patient input might have made a difference.  (implementation)

The above objectives are specific, measurable and binary in most cases, they are achievable with the correct and considered approach and realistic, given the evidence reviewed.   Exact timing of some of the objectives would depend on results from the scoping and discovery work, however these activities themselves would be envisaged to be completed within in months of project initiation.
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[bookmark: _Toc88579788]Project Methodology and Choice.

Whilst there are a range of project management approaches and tools (Murray-Webster and Dalcher, 2019), PRINCE2  methodology and principles are well established and proven within the health care sector in the UK (Hedeman and Seegers, 2009) and support projects from beginning to end, allowing ease of use, flexibility when needed, and encourage good collaboration.  It is, therefore, considered that a suitable project methodology to support the work involved in scoping out and enhancing patient participation with their medical care following EPMA implementation, will be to utilise the proven principles of PRINCE2 in an agile manner.

Some of the concepts that also need to be considered for this project that are supported by the PRINCE2 principles include:

· Establishing a team and governance structure.
· Communication 
· Risk Management
· Patient Safety and Involvement
· Education 
· Business Change
· Benefits realisation 
  
The key principles of PRINCE2 include, justification, learning, clearly defining roles, managing stages and exceptions, focusing on products and most importantly tailoring the elements of PRINCE2 to fit the project setting (Hedeman and Seegers, 2009, p. 19).  
[bookmark: _Toc88579789]Justification

The literature review has identified clear themes, enabled clear business justification and answered the “what” and “why”.   Supported by the evidence, and supported politically, patient involvement in their care and medicines safety is justified.   A project initiation document followed by a business case would be written to encapsulate the justification for doing the project and setting out the resource requirements, outcomes and benefits realisation, also providing a control document.

[bookmark: _Toc88579790]Learning 

There has been a large amount of EPMA implementation throughout the UK, however, there has not been a lot of work in terms of involving the patient, most likely because there wasn’t any formal involvement from the patient with the paper medicines chart, it was more of a tacit tool.  Therefore, it is important that lessons are learnt and continually reflected on as the project progresses, identifying improvements whenever possible.

[bookmark: _Toc88579791]Roles 

The project will seek out a senior sponsor to govern the project and ensure that the value of the project outweighs any costs, financial and non-financial.  In addition, given the clinical nature of the project it is essential that clinical leadership (domain expertise) should feature in the defined roles of the project and a clinical lead would be required to understand and manage clinical risks, lead and own, scoping, specification, design, implementation and benefits realisation.  Either the clinical lead or a delegated project manager would need to undertake a stake holder analysis to understand who should be involved in and the degree of involvement, including subsequent responsibilities.  It is expected that certain authority would be delegated to appropriate roles to manage and be accountable for exceptions and tolerances.

[bookmark: _Toc88579792]Stages

A key element of PRINCE2 is planning and managing a project in a monitored, controlled and stage by stage basis (Hedeman and Seegers, 2009, p. 21), helping to managing the more detailed elements of a higher level plan, by stages.  Part of this project includes scoping out the work required and therefore there is a clear discovery phase, design and piloting phases to the overall project which are part of the inhiation.

Given the amount of detail involved in each stage this project will concentrate on the discovery, design and piloting phases of a digital solution.

[bookmark: _Toc88579793]Discovery Phase

During discovery it is necessary to understand the current situation; what processes and activities take place now and whether they will still exist when the digital improvement is introduced and if so where they will sit.  Therefore, it would be important to understand the business activity.   A business activity model (BAM), a conceptual view of business activities may help with this (Paul et al., 2010, p. 117).  This will include identifying the main “doing” activities (primary task), such as medicines prescribing, medicines administration, patient consent and the dependencies on other activities that “enable” the primary task such as medicines preparation that need to be factored in along with any planning activities, monitoring and controls. 

Another model that may be useful in terms of understanding the “as is” situation and identifying where improvements can be made, would be to look at undertaking a business process model, an analysis and design of the business processes (Scholz-Reiter and Stickel, 2012, p. 4).  This would be especially useful in understanding the context of the patient involvement in their medication management whilst in hospital and help identify where changes might be made.

It is important that the approach to discovery is flexible but also consistent and allows re-visitation time.   Discovery of the current business models and processes is important when it comes to considering the changes and improvements and the eventual design of a digital system and business process.  Something especially important in medicines management given the emphasis on safety that is already inherent in processes.

[bookmark: _Toc88579794]Design Phase

Design includes not only design of any digital solution but consideration, design and development of the business process itself.  This could be introducing new processes, for example, considering how to involve the patient in the workflow so that their medications are discussed or depending on the wishes of the patient, at least acknowledged by the patient prior to prescribing, especially as there is some evidence to demonstrate the patient often finds out about what has been prescribed after it has been prescribed (Haldar et al., 2020).  In tandem, design includes the digital solutions that support the business process.  Whilst there probably wouldn’t be changes to organisational structure there could be new management responsibilities to consider, ensuring the updated and agreed business processes are followed.

An effective approach to design is required that allows users, including patients and carers to participate by going through scenarios in terms of business processes and then also demonstrating prototypes that will help to identify and reduce errors, help refinements to be made and identify any omissions before development begins.

Prototyping involves designing and creating a seemingly working digital product, which should at least “on the surface” contain the look and feel of the user interface (Kan, 2003, p. 19).  This enables quick feedback from users on the usability of the and acceptance of the design.  A prototype patient interface might include presenting medicine information in different ways and obtaining feedback from the patient on which design they find easier to work with and understand. 

Workshops with users are also often used to help inform the design process, allowing better quality design aimed towards the needs of those using the system or process, rather than perceived needs.  Testing out different pathways and scenarios, by using tools such as swim lane diagrams might help with this.  By involving those that will use a digital solution and/or business process, in the design, it has the added advantage that it helps to obtain greater acceptance of the change, especially as there is ownership of it (Paul et al., 2010).   

Thought needs to be given about the mechanism by which patients will access their medication information electronically, both in terms of involving them in decision making and in terms of allowing the patient to see what has been prescribed, what has been administered and allow them to verify their medications.   In at least one of the studies (Lawton et al., 2017) this was done by placing a computer tablet in the room, however with the development of a digital patient portal and a common shared medicines record it may become possible for the patient to use their own device to access this information.  This would have the advantage that the patient is familiar with their own technology and therefore more likely to know how to navigate around it and use it.  This would also allow any hospital owned devices to be used in a more cost effective manner.  Connectivity and resilience need to be considered in the design stage.

Finally, it is fundamental that the design phase also includes testing of not just the digital solution but the business process itself and how both integrate.  When specifications and requirements are written it is important that they are written in such a way that allows them to be tested.  Thorough testing at this stage will help in terms of implementation.  

[bookmark: _Toc88579795]Product Delivery
Following discovery and design it essential that in the design process a clearly defined set of requirements is produced to focus the product and help reduce subsequent scope creep, disputes, and dissatisfaction.   However, taking a more agile approach here could utilise a pilot stage as part of an incremental development and design lifecycle, where feasibility is studied, analysis is undertaken, design is implemented and this in turn feeds-back on itself to allow further incremental developments to be introduced in an agile manner.

There is a marked difference between prototyping and piloting and any implementation would seek to minimise any issues in the design stage, however there is no replacement for the reality of the live business itself, especially in the healthcare environment.  Therefore, it is important that a pilot does take place before a more inclusive product implementation.  A pilot phase would be followed, here, by a short-phased implementation and then wider adoption.

The pilot will help to establish if the system and business processes work and the individuals rolling it out will be key in helping others understand how the processes will work.  It is at the stage of piloting and implementation that business change facilitation teams, champions and key staff who have been involved, will have a big impact on success, provided the feasibility, analysis, design, development, testing stages have gone well.  However, by adopting an agile type of approach would allow for iterative changes to be adopted and this would have to be carefully managed with appropriate controls of PRINCE2.

It is fundamental that the EPMA system and the processes around it are delivered prior to any digital integrations that allow the patient to be digitally involved in their medicines management.   Although EPMA and any subsequent electronic medicines record, is a digital dependency it does not mean that the discovery work cannot be undertaken as this will very much be around understanding the key business processes.   Whilst EPMA itself will modernise the approach to some of these, the concepts around the business process and medicines prescribing and administration itself will not change.  EPMA will make patient access to information more difficult than paper if not facilitated digitally (Garfield et al., 2016), therefore scoping and consideration for this is important.

In addition, solution connectivity and resilience should be factored into any developments and one of the mechanisms that may achieve this is by adopting the Welsh Governments cloud first approach for public digital delivery solutions, albeit this may be a more difficult with locally designed and hosted solutions that utilise shared data repositories.  

[bookmark: _Toc88579796]Measures Deemed Appropriate to Improve Patient Involvement

The initial measures that may facilitate and allow for improved patient involvement with the management of their medicines during an inpatient stay, and that could also be scaled beyond the hospital setting include solutions that help to educate the patient and provide a means that allows a patient to view their actual prescribed medicines whilst in hospital.  
An important measure to be able to put in place to support patient interaction and engagement around medicines would be to provide and evaluate digital patient medicines education tools that allow the patient to easily access learning about their medicines in their own time, whilst in and out of hospital.  Potentially the patient will be able to utilise any web based device to look-up tailored information about their medications.  There are some existing examples of patient education tools that demonstrate how the education aspect of the solution could be applied (Renal Association, 2021).  Although this is dependent on resource, it is less dependent on digitising the medicines process and could be delivered relatively quickly.
 
Ultimately the project aims to provide and evaluate a means to allow patients access to their digital medicines management.  The patient could be able to see a digital list of the medicines that they are on, doses and frequencies, including medicines that have stopped or been newly started through a digital portal, preferably web based.  To enable this, data needs to be free and separate (as a persistent data layer) from the any solution and held in an accessible way, which could be achieved by using the information available from the EPMA system feeding into a shared medicines record data layer.  By digitising patient medicines management using agreed standards it will provide the foundation and tools to inform patient platforms.  Patient evaluation and feedback will be crucial to understanding success.
  
[bookmark: _Toc88579797]Improvements
[bookmark: _Toc88579798]Future Improvements Resulting from Implementation of this Plan



There are many improvements that could be developed and introduced as a result of increasing patient participation in their medicines management.  Whilst EPMA itself paves the way for increasing optimisation and decision support functionality, the involvement of the patient in this will add another layer of verification and validation, especially when it comes to the work involved in reconciling patients’ medicines between care settings.  

Communication is a key aspect of continuity of care between settings (Healthcare Safety Investigation Branch, 2019).  This improvement should help to enable further developments to improve continuity of care.  Such solutions should involve not just the patient but any carers also.  The system could be used to support medication reviews and Medicines Reconciliation.

Whilst considering communication further improvements could consider the language that is used, making sure it is easy to understand. 
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