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Abstract:
There is a multi-layered issue within the National Health Service (NHS) where current clinical systems are able to communicate with each other, resulting in manual processes being created by clinical teams to act as a workaround to combat the lack of digital effectiveness. This project aimed to address these inefficacies within the nursing handover process by creating a link between systems using backend data sources and a user centred user interface (UI). To achieve this the correct tools needed to be identified and combined, it was essential that the exiting data sources were not altered or affected by this implementation. After conducting the research, it was evident that a simplified user interface was essential to achieve the aim to reduce number of clicks per action. The design method was interactive user feedback methodology to align with user needs. This was achieved by using Microsoft PowerApps for the user interface, SQL Server Management Studio was used to leverage the data from the current clinical system into the cloud platform Microsoft Dataverse to be passed through Power Automate into the Power Apps UI  . The results showed that an overarching view of patient risk assessments reduced time to review and conduct these assessments with large decrease of time from 105 seconds per risk assessment to 15 seconds to initially view the record then 1 second per risk assessment viewed. This report also contains recommendations for future iterations of the project to better the integration of existing clinical systems. 
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1. [bookmark: _Toc187671199]Introduction
[bookmark: _Toc187671200]1.1 Background to the research
The National Health Service (NHS) is the public health service for the United Kingdom (UK), it is a government funded, not for profit body that supplies healthcare across the UK. NHS Wales provides a comprehensive range of healthcare services through three main care sectors: Primary, Secondary, and Tertiary care as shown in Figure 1. Each sector plays a crucial role in the delivery of healthcare services to the population, ensuring that patients receive the appropriate level of care based on their needs.
Primary Care:
Primary care is the first point of contact for individuals seeking healthcare services. It includes services provided by general practitioners (GPs), community nurses, pharmacists, dentists, and optometrists. Primary care focuses on the prevention, diagnosis, and treatment of common illnesses and conditions. It also involves health promotion, disease prevention, and the management of chronic conditions. Primary care services are essential for maintaining the overall health and well-being of the population and for providing continuity of care [1].
Secondary Care:
Secondary care refers to specialised medical services provided by healthcare professionals who typically do not have the first contact with patients. These services are usually provided in hospitals and include specialist consultations, diagnostic tests, and surgery procedures. Patients are often referred to secondary care by their primary care providers when they require more specialised treatment or investigations [2]. Secondary care services play a vital role in diagnosing and treating more complex medical conditions that cannot be managed at the primary care level.
Tertiary Care:
Tertiary care involves highly focused medical services provided by specialist hospitals or units. These services include advanced diagnostic and therapeutic procedures, such as complex surgeries, cancer treatment, and organ transplants. Similarly to the relationship from Primary to Secondary, tertiary care is typically arranged by a referral from secondary care providers and is often required for patients with severe or life-threatening conditions. Tertiary care facilities are equipped with advanced technology and staffed by trained specialists who provide the highest level of medical care.
[image: A diagram of a health care system
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[bookmark: _Toc187667312]Figure 1 - NHS Health Care Ecosystem [3]

NHS Wales faces significant challenges in managing resources and funding due to increasing demand for healthcare services, rising costs, and limited financial resources. The healthcare system must balance the need to provide high-quality care with the constraints of available funding. Breaking the healthcare system into Primary, Secondary, and Tertiary care sectors helps manage these demands more effectively by ensuring that resources are allocated appropriately and efficiently.
By primary care focusing on prevention, early diagnosis, and management of chronic conditions, primary care can reduce the burden on secondary and tertiary care services. Effective primary care can lead to better health outcomes and lower healthcare costs by preventing the progression of diseases and reducing the need for more expensive treatments. By ensuring that primary care effectively manages common and chronic conditions, the demand for secondary care services can be reduced. This allows secondary care providers to focus on more complex cases that require specialised treatment and interventions. Secondary and tertiary care sectors require significant resources and funding. 
Breaking the healthcare system into these three sectors allows for more targeted and efficient allocation of resources and funding. Each sector can focus on its specific needs and challenges, ensuring that resources are used effectively to provide the best possible care. For example, primary care can focus on preventive measures and early interventions, secondary care can concentrate on specialised treatments, and tertiary care can provide advanced medical services for the most critical cases
The NHS Wales Shared Services Partnership document [4] highlights the importance of clear and detailed funding plans to ensure efficient resource allocation across different sectors.
The delivery of digital technology has led a transformative era for healthcare systems within the National Health Service (NHS), promising enhanced efficiency, improved patient care, and robust data management [5]. This research project explores the current landscape of digital transformation in healthcare, focusing on the inefficiency of patient handovers, data security, user adoption, change management, and patient engagement. 

[bookmark: _Toc187671201]1.2 Justification for the research
There are numerous current issues faced by healthcare professionals and the potential improvements that the proposed digital solution can bring. By focusing on reducing the time taken to access patient risk assessments and improving the handover process, the project seeks to enhance overall care efficiency and patient safety.
One of the primary outcomes expected from the Patient Path project is the streamlining of handover processes. By integrating digital solutions and eliminating manual and often redundant tasks, healthcare professionals will be able to pass on vital patient information more swiftly [6]. This immediate advantage would be a reduction in the time taken for shift handovers, thereby granting medical staff more time for direct patient care

[bookmark: _Toc187671202]1.3 Current Issues
1.3.1 Clinical Operational concerns
Patient handovers are critical yet complex operational processes that are often hindered by communication barriers and time constraints. In the current system, nurses and healthcare professionals must navigate through multiple screens to access patient risk assessments. This process is not only time-consuming but also prone to errors and information loss. The inefficiencies in the current paper-based and fragmented digital systems are well-documented, with issues such as inaccuracies, lack of standardisation, and inefficiency being prevalent.
1.3.2 Impact on Healthcare Professionals
The time spent navigating through multiple screens to find relevant patient information could be better utilised in direct patient care. Nurses and healthcare professionals often face significant time pressures, and the current system exacerbates these challenges. The need to click through various screens to determine which risk assessments are due leads to wasted time and increased frustration among staff. This inefficiency not only affects the quality of care provided but also contributes to burnout and job dissatisfaction among healthcare workers
[bookmark: _Toc187671203]1.4 Potential Improvements
The Patient Path project, positioned at the intersection of digital innovation and healthcare, aims to streamline patient progress tracking through a digital timeline system. It critically evaluates existing research, identifies gaps, and explains how the Patient Path project addresses these gaps. 
The "Patient Path" project proposes a digital solution that leverages a timeline-style display to provide instant access to patient risk assessments. This approach offers several key improvements:
Reduced Time to Access Information: By displaying patient risk assessments on a timeline, healthcare professionals can quickly and easily see which assessments are due. This reduces the time spent navigating through multiple screens and allows nurses to focus more on direct patient care.
Enhanced Accuracy and Standardisation: The digital solution ensures that patient information is accurate and standardised. This reduces the risk of errors and information loss, ultimately enhancing patient safety and care quality.
Improved Handover Process: The timeline display also improves the handover process by providing a clear and organised view of what has been done and what needs to be done. This ensures continuity of care and reduces the risk of miscommunication during handovers.
Increased Efficiency: By streamlining the process of accessing patient information, the digital solution increases overall efficiency in healthcare settings. This allows healthcare professionals to spend more time on patient care and less time on administrative tasks.
By addressing the challenges in patient handovers through digital solutions and standardised processes can significantly enhance the efficiency, accuracy, and safety of patient care. The Patient Path project illustrates these principles by proposing a system that streamlines handovers, reduces errors, and improves overall care efficiency.

[bookmark: _Toc187671204]1.5 Aims and Objectives	Comment by Clare Rees: Suggest making this 1.6 and cut/paste details from above table into this section.
Aim 
Design a Digital Transformation: To transition from traditional, paper-based patient management to a digital cloud-based solution that enhances efficiency and reliability in healthcare delivery. 

Objectives
· Digital Transformation and Efficiency: Design and develop a compatible digital timeline system to replace the current paper-based notes, aiming to reduce nurse handover time by 20% and streamline patient progress flow.
· To align the system with Information Governance regulations and NHS Wales's data governance guidelines.
· Analyse data access speeds and feedback from healthcare workers.
· To explore potential future improvements to the patient path system.
[bookmark: _Toc187671205]2. Literature Review
[bookmark: _Toc187671206]2.1 Introduction
This section examines published research that relates to four main areas which are: digital transformation in Healthcare, challenges in patient handovers, data security in healthcare IT systems plus user adoption and time management.
[bookmark: _Toc187671207]2.2 Digital Transformation in Healthcare
Digital transformation within healthcare settings has been pivotal in redefining patient care delivery and operational efficiencies [7]. Studies highlight the positive impact of digital systems in reducing administrative burdens and facilitating real-time data access. However, while digital solutions offer considerable benefits, challenges such as integration with existing systems and ensuring data integrity remain prevalent. Digital transformation within healthcare settings has been pivotal in redefining patient care delivery and operational efficiencies. According to Michael [8], the implementation of digital systems has had a positive impact on reducing administrative burdens and facilitating real-time data access. This has been further supported by Cameron [9], who highlight the benefits of digital solutions and automation in healthcare.
Despite the significant advantages of digital solutions, there are still difficulties such as compatibility with current systems and maintaining data quality. For example, the integration of AI and predictive analytics in healthcare promises advancements in diagnostics, disease prediction, and treatment optimisation, but also presents challenges in terms of data security and privacy [10].
Cloud computing specifically has transformed the healthcare industry by providing scalable, flexible, and cost-effective solutions for managing and storing vast amounts of data. The adoption of cloud computing in healthcare offers numerous benefits, including improved data accessibility, backup solutions, increased efficiency and disaster recovery [11].
One of the primary advantages of cloud computing is its ability to store and manage large volumes of healthcare data securely. Cloud-based solutions enable healthcare providers to access patient information from anywhere, at any time, facilitating better coordination of care and timely decision-making [12]. This is particularly important in emergency situations where quick access to patient records can be lifesaving.
Security is a critical concern in healthcare, and cloud computing addresses this by offering robust security measures such as encryption, access controls, and regular security audits. Cloud service providers comply with regulatory standards such as the General Data Protection Regulation (GDPR) [13].

The COVID-19 pandemic has accelerated the digitisation of healthcare, with the widespread adoption of remote working and digital health apps becoming a vital part of care [14], Microsoft products being at the forefront of the business-as-usual adaptions that were needed to be made, for example Microsoft Authenticator is the tool being used to authenticate remote working onto VPN within the entire NHS Wales and wider. Companies are investing more heavily in AI and monitoring technologies, particularly when targeting diseases such as cancer. Digital transformation has also enabled precision medicine by leveraging data analytics to tailor treatments and therapies based on individual genetic, environmental, and lifestyle factors, enhancing treatment efficacy [15].
[bookmark: _Toc187671208]2.3 Challenges in Patient Handovers
Patient handovers are critical yet complex processes within healthcare settings, often hindered by communication barriers and time constraints, leading to potential patient safety risks [16]. Research indicates that digitising handover processes can significantly mitigate these risks by ensuring continuity of care and reducing information loss [17]. The Patient Path project seeks to leverage digital solutions to address these challenges, proposing a system that streamlines handovers and improves overall care efficiency.
The inefficiencies in current paper-based patient handovers are well-documented. These methods are often plagued by inaccuracies, lack of standardisation, and inefficiency [18]. Transitioning to digital handover systems can address these issues by ensuring more accurate and standardised information transfer, ultimately enhancing patient safety and care quality
Standardisation of the handover process is another critical aspect. A structured, consistent approach adds value to frontline clinical services and improves safety. For instance, the ‘Perioperative Patient Handover Guideline’ emphasises the importance of standardised handover processes to ensure information completeness, accuracy, and efficiency [19]. By adhering to standardised protocols, healthcare providers can ensure that all relevant information is communicated effectively, reducing the risk of errors and improving patient care. Hywel Dda health board implemented a similar concept to digitise nurses observations with the target to reduce redundancy in nurses time, they found significant time savings in handover times as they were able to clearly see what had been done and what was yet to be done they then identified that this time was reinvested directly into patient care with an increase in one to one time with a medical member of the team [6].
 [image: ]
[bookmark: _Toc187667313]Figure 2 HHDUHB ( [6])

[bookmark: _Toc187671209]2.4 Data Security in Healthcare IT Systems
Data security is essential in healthcare IT systems due to the sensitivity of patient information. Studies emphasize the need for strong security measures and compliance with regulatory standards to protect healthcare data [20]. 
Healthcare data breaches can lead to identity theft, financial loss, and compromised patient care. Implementing multi-layered security measures, such as encryption, access controls, and regular audits, is crucial. Encryption makes data unreadable to unauthorised users, and access controls limit data access to authorised personnel [21]. Regular security audits help identify and mitigate potential vulnerabilities.
Additionally, compliance with regulatory standards such as the General Data Protection Regulation (GDPR) and the Health Insurance Portability and Accountability Act (HIPAA) is crucial. These regulations mandate stringent data protection measures and impose heavy penalties for non-compliance [22]. The Patient Path project’s adherence to these regulations demonstrates the commitment to maintaining high data security standards. Robust data security measures are fundamental in healthcare digital systems to protect sensitive patient information. The Patient Path project exemplifies best practices in data security by leveraging a secure Microsoft environment, adhering to regulatory standards, and incorporating advanced technologies [23].
[bookmark: _Toc187671210]2.5 User Adoption and Change Management
The successful implementation of healthcare IT systems heavily relies on user adoption and effective change management strategies. Barriers to technology adoption in healthcare often include resistance from staff due to the perceived complexity or disruption of established workflows [24]. Research suggests that comprehensive training programs and stakeholder engagement are important factors in facilitating adoption [25]. 
Effective change management involves several key strategies. Clear communication of the reasons for change is essential to ensure that all stakeholders understand the benefits and necessity of the new system. Engaging and involving staff throughout the process helps to build a sense of ownership and reduces resistance. Providing adequate support and resources for those affected by the change is also crucial [26]. This includes comprehensive training programs to enhance digital literacy and confidence among healthcare staff. Moreover, the Change Management document [27] outlines a framework for managing and leading workforce change initiatives. It provides a step-by-step guide to developing a case for change, designing the organisational structure, implementing the change initiative, and embedding the change.

[bookmark: _Toc187671211]2.6 Enhancing Patient Experience through Engagement
Patient engagement has become an essential element of patient-centred care, with digital tools providing new opportunities to enhance this engagement. By providing patients with transparent access to their care timelines, digital solutions can significantly alleviate patient anxiety and improve their overall healthcare experience [28]. The Patient Path project aspires to this model, aiming to empower patients through improved information access.
Effective patient engagement involves providing opportunities for patients to participate actively in their care. This can be achieved through various means, such as patient portals, mobile health applications, and interactive patient systems [29]. These tools not only provide patients with access to their medical records but also enable them to communicate with healthcare providers, schedule appointments, and receive personalised health education
The ‘Quality Strategy for Engagement’ document emphasises the importance of engaging and involving patients to improve their experiences. It outlines four core principles: creating new opportunities for patient and public involvement, actively seeking and responding to feedback, encouraging patients to raise questions and concerns, and effectively handling and resolving complaints [30]. This strategy aligns with the goals of enhancing patient engagement and ensuring that patients feel heard and valued. User research was conducted by member Cedar Healthcare Technology Research Centre around the impact to patient experience when they are involved in their care, see Fig. 3 showing results. 
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[bookmark: _Toc187667314]Figure 3 Cedar Healthcare Technology [31]

2.7 Software Considerations
The decision to use Microsoft products for the "Patient Path" project was based on several key factors, including cost-effectiveness, familiarity with Microsoft tools, seamless integration with existing data systems, and established information governance within NHS Wales.
Cost-Effectiveness
NHS Wales is already a consumer of Microsoft E5 licenses, which provides a comprehensive suite of tools and services at a competitive price. The existing investment in Microsoft 365 (M365) tools has created significant cost savings for NHS Wales. For instance, the move to a single tenant for all NHS Wales organisations resulted in a cost saving of £11.7 million over a three-year term [32]. This existing infrastructure and licensing agreement make Microsoft products a cost-effective choice for the "Patient Path" project, as there are no additional costs associated with acquiring new licenses or tools.
Familiarity with Microsoft Tools
Healthcare professionals within NHS Wales are already familiar with Microsoft tools such as Teams, OneDrive, SharePoint, and the Power Platform. This familiarity reduces the learning curve and ensures a smoother transition to the new system. The widespread use of these tools has already boosted productivity and supported the workforce in delivering critical services across Wales [32]. Leveraging tools that staff are comfortable with enhances user adoption and minimises resistance to change.
Seamless Integration with Existing Data Systems
Microsoft products offer seamless integration with existing data systems within NHS Wales. The Power Platform, which includes Power Apps, Power Automate, and Power BI, provides robust capabilities for building custom applications, automating workflows, and analysing data. These tools are designed to work together and integrate with other Microsoft services, ensuring a cohesive and efficient system. The integration capabilities of Microsoft tools allow for real-time data access and updates, enhancing the reliability and accuracy of patient information [33].

Established Information Governance
NHS Wales has already established information governance sign-off for the Microsoft Power Platform within its tenancy. This ensures that all data handling and processing activities comply with regulatory standards such as the General Data Protection Regulation (GDPR) and the Data Protection Act 2018. By utilising this existing governance framework, it has and will ensure that Patient Path as stayed within all rules and regulations around patient data. The NHS Wales Microsoft 365 Acceptable Use Policy outlines the principles and standards for using Microsoft 365 applications, ensuring that all users handle and store patient information in accordance with classification requirements [23].
The decision to use Microsoft products for the "Patient Path" project was driven by cost-effectiveness, familiarity with the tools, seamless integration with existing data systems, and established information governance. These factors collectively ensure a secure, efficient, and user-friendly digital solution that aligns with the needs and objectives of NHS Wales.
2.8 Literature review summary
From the literature review, Microsoft Power Apps, Dataverse, and Power Automate are identified as suitable platforms for implementing the digital handover solution. These tools offer scalability, security, and seamless integration with existing healthcare systems. Additionally, cloud-based services provide flexibility, data accessibility, and compliance with data protection regulations​. This review forms the foundation for the methodology, pointing towards an agile, user-centred design approach supported by robust data security protocols, staff training programs, and ongoing user engagement initiatives.
The literature review reveals a consensus on the potential of digital transformation to enhance healthcare delivery and patient care. However, it also highlights persistent challenges in system integration, data security, user adoption, and patient engagement. The Patient Path project, by addressing these challenges through a secure, efficient, and user-friendly digital solution, not only aligns with the current research landscape but also contributes to filling identified gaps, particularly in improving handover processes and patient experiences.
The Patient Path project's commitment to building within NHS Wales's secure Microsoft environment aligns with these findings, aiming to ensure the highest data protection standards. It also acknowledges these aspects, incorporating plans for robust change management and training initiatives.


[bookmark: _Toc187671212]3. Methodology

[bookmark: _Toc187671213] 3.1 Research methodology
The research approach adopted for this project combines both qualitative and quantitative methods to ensure a comprehensive understanding of the challenges associated with patient handovers and the implementation of digital healthcare solutions. Extensive secondary research was conducted through academic books, peer-reviewed journal articles, and reputable websites. Key resources included studies on digital transformation in healthcare​, data security protocols, and effective change management strategies. NHS policies, including Information Governance guidelines and General Data Protection Regulation (GDPR) standards, were also reviewed to ensure compliance and alignment with existing healthcare frameworks. Additionally, reports from NHS Wales provided valuable insights into the unique operational challenges faced by healthcare professionals in the region. The literature review served as the foundation for identifying best practices, potential risks, and critical success factors for the proposed Patient Path system.
Primary data collection involved surveys and semi-structured interviews with healthcare professionals, including nurses, doctors, and administrative staff. These surveys aimed to gather quantitative data on the frequency and types of challenges encountered during patient handovers, as well as user perspectives on the potential benefits of a digital solution. The surveys were complemented by qualitative interviews, which provided deeper insights into the day-to-day experiences and specific pain points faced by frontline staff. Tools such as Microsoft Forms were used to design and distribute the surveys, while responses were analysed using Microsoft Excel and Power BI for quantitative data analysis, and thematic analysis for qualitative data. This mixed-methods approach ensured that both statistical trends and personal experiences were captured, providing a robust dataset to inform the design, implementation, and evaluation of the Patient Path project.


[bookmark: _Toc187671214]4. Design and implementation
[bookmark: _Toc187671215]4.1 Introduction
This section describes the design phase of the "Patient Path" project, which aims to enhance patient handovers in healthcare settings through the development of a robust digital application. Effective patient handovers are critical, yet complex processes often plagued by communication barriers and time constraints, which can lead to potential patient safety risks. By addressing these challenges, the "Patient Path" application seeks to streamline handovers, ensuring continuity of care and reducing information loss.
The design phase is a pivotal part of the project, involving several key elements necessary for the successful development and implementation of the application. It includes a comprehensive explanation of each component that forms "Patient Path," detailing the methodology, system architecture, and design factors that contribute to achieving the project’s goals.
[bookmark: _Toc187671216]4.2 Design Methodology
The methodology outlines the approach and processes used to gather requirements, design the system, and develop prototypes. It emphasises the iterative and user-centred design processes that ensure the system meets the needs of its users. The design process involved several stages, including requirement gathering, system design, prototyping, and user feedback.
Research Design
The research design for this project is primarily qualitative, focusing on understanding user needs and system requirements through interviews, surveys, and user feedback sessions. This approach allows for a comprehensive understanding of the challenges and needs of healthcare professionals involved in patient handovers.
Requirement Gathering
The requirement gathering phase involved several key activities:
Stakeholder Interviews: Interviews were conducted with healthcare professionals, including doctors, nurses, and administrative staff, to understand their needs and challenges in patient handovers. These interviews provided valuable insights into the current handover processes and the areas that need improvement.
Surveys: Surveys were distributed to a broader group of healthcare professionals to gather quantitative data on the frequency and types of issues encountered during patient handovers. The survey results helped identify common pain points and prioritise features for the "Patient Path" application.
Document Analysis: Existing documentation on patient handover processes, including guidelines, policies, and previous project reports, was reviewed to understand the current practices and identify gaps that the new system could address.


[bookmark: _Toc187671217]4.3 System Design
The system design phase involved creating detailed specifications and prototypes for the "Patient Path" application. This phase included the following activities:
· Use Case Development: Use cases were developed to describe the interactions between users and the system. These use cases helped define the functional requirements of the system and ensure that all user needs were addressed.
· Wireframing and Prototyping: Wireframes and prototypes were created using Microsoft Power Apps to visualise the user interface and workflow of the application. These prototypes were iteratively refined based on feedback from stakeholders.

[image: A screenshot of a login page]
[bookmark: _Toc187667315]Figure 4 - Login Screen V1
[image: A screenshot of a computer
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[bookmark: _Toc187667316]Figure 5 - Timeline View V1



Feedback from an early version as shown is figure 4 and 5 were as follows: 
· The background could use more colour, the appearance is very dark. 
· Other than the title no visual representation of what the app is for. 
· Timeline buttons are too small
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[bookmark: _Toc187667317]Figure 6 - Login Screen V2
[image: A screenshot of a computer
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[bookmark: _Toc187667318]Figure 7 Timeline View V2

The second iteration of design addressed the feedback to meet the user groups satisfaction as shown in figure 6 and 7. With Medical Icons added, a lighter colour scheme applied through the application as well as increased size of the timeline buttons used to navigate through the risk assessments. Further feedback was conducted with the user group; the results were as followed.
·  Further use of 'medical icons' requested on Timeline View
· NHS Branding throughout the app
· A 'lock' button on the timeline screen to return to the login screen. 

[image: A screenshot of a computer
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[bookmark: _Toc187667319]Figure 8 - Login Screen V3
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[bookmark: _Toc187667320]Figure 9 - Timeline Screen V3

As Shown in Figures 8 and 9, the design feedback from the user group has been met, additional medical icons added to represent visually the medical theme of the application, NHS branding added with a 'Lock' button that returns to the Login screen. This concluded the feedback sessions with the Patient Path User group as all feedback had been met the it iterative design process. 



Data Modelling: Data models were developed to define the structure and relationships of the data used in the system. This included designing the database schema for storing patient information and handover records.

Table 1 - User Table:
This table stores information about the users who can access the system.
[bookmark: _Toc187667339]Table 1 - User Table
	Column Name
	Data Type
	Description

	UserID
	INT
	Primary key, unique identifier for each user

	Passcode
	VARCHAR
	Passcode for user authentication

	FirstName
	VARCHAR
	User’s first name

	LastName
	VARCHAR
	User's last name

	Email
	VARCHAR
	User's logged on email address



Table 2 - Patient Table:
This table stores information about the patients whose data will be managed within the system.
[bookmark: _Toc187667340]Table 2 - Patient Table
	Column Name
	Data Type
	Description

	NHSNumber
	INT
	Primary key, unique identifier for each patient

	FirstName
	VARCHAR
	Patient's first name

	DOB
	DATE
	Patient's date of birth




Table 3 – Risk Assessment table: 
This table stores information about the risk assessments conducted for patients.
[bookmark: _Toc187667341]Table 3 - Risk Assessment Table
	Column Name
	Data Type
	Description

	HandoverID
	INT
	Primary key, unique identifier for each handover record

	NHSNumber
	INT
	Foreign key, references Patients.PatientID

	FromUserID
	INT
	Foreign key, references Users.UserID (handover from)

	AssessmentDateTime
	Date Time
	Date Time of next risk assessment

	AssessmentInfo
	VARCHAR
	Information of Risk Assessment





Relationships:
The Users table is related to the Risk Assessment able through the FromUserID and ToUserID columns (1-to-Many relationship).
The Patients table is related to the RiskAssessments tables through the PatientID column (1-to-Many relationship).
This schema ensures that all relevant information is stored in a structured and efficient manner, facilitating easy retrieval and management of patient data within the "Patient Path" system.
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[bookmark: _Toc187667321]Figure 10 - ERD Diagram


[bookmark: _Toc187671218]4.4 System Architecture
The system architecture defines the overall structure of the "Patient Path" system, including its major components and their interactions. The architecture is designed to ensure scalability, security, and integration with existing healthcare systems.
[bookmark: _Toc187671219]4.4.1 Platform and Framework: 
The "Patient Path" application is developed using Microsoft Power Apps, which provides a powerful platform for building custom business applications. Power Apps enables rapid development, integration capabilities, and deployment flexibility.
[bookmark: _Toc187671220]4.4.2 Data Management:
The system uses Dataverse tables and an on-premises SQL server to manage patient information. Dataverse provides a scalable and secure environment for data storage, while the SQL server ensures data continuity and accuracy through a virtual table setup.
Dataverse is a cloud-based data storage and management service that provides a scalable and secure environment for storing and managing data used by business applications. Dataverse tables are used to store and manage data within the Power Apps environment, providing a reliable and scalable solution for handling patient handover information. The use of Dataverse ensures seamless integration with other Microsoft services and provides robust data management capabilities.
On-Premises SQL Server, using a ‘Virtual table’ within the Dataverse to create a mirror image of the patient tables stored on the on-premises SQL server, via an on premise to cloud gateway setup within our data warehouse to retrieve patient information from existing clinical systems, ensuring data continuity and accuracy. The nature of this ‘Virtual Table’ allows for live data handling, meaning if a change is made on an on-premises system the change is instantly reflected in Patient Path. Meaning this connection facilitates the integration of real-time patient data into the Patient Path application, enhancing the reliability of the information used during handovers.
[bookmark: _Toc187671221]4.4.3 Automation and Workflow:
Power Automate is used to automate routine tasks and workflows, reducing manual effort and minimising the risk of errors. Automated notifications, data updates, and task assignments are configured using Power Automate. 
[bookmark: _Toc187671222]4.4.4 User Authentication
The system includes a robust user authentication mechanism to ensure secure access to patient information. The login screen references two tables: the NHS number table and the passcode table. Users must provide their NHS number and passcode to access the system. This two-factor authentication process enhances security and ensures that only authorised personnel can access sensitive patient information.
[bookmark: _Toc187671223]4.4.5 Data Retrieval and Display:
Once authenticated, users can access the second screen, which triggers an RPA process to navigate through slow clinical systems and collect risk assessment information. This information is then displayed on a timeline in the Power App. The timeline view provides a clear and organised representation of the patient's risk assessment journey, enabling healthcare professionals to make informed decisions.
[bookmark: _Toc187671224]4.4.6 Integration with Existing Systems:
The "Patient Path" system is designed to integrate seamlessly with existing healthcare systems. This integration ensures that patient information is accurate and up-to-date, reducing the risk of errors and improving the overall efficiency of patient handovers. The use of a virtual table within Dataverse to mirror the patient tables stored on the on-premises SQL server facilitates this integration.
[bookmark: _Toc187671225]4.4.7 Security Measures:
Security is a top priority for the "Patient Path" system. Several measures are implemented to ensure the security of patient information.
Encryption: Data is encrypted both in transit and at rest to protect it from unauthorised access.
Access Controls: Access to patient information is restricted to authorised users only. Role-based access controls are implemented to ensure that users can only access the information they need to perform their duties.
Regular Security Audits: Regular security audits will be conducted to identify and mitigate potential vulnerabilities in the system.
[bookmark: _Toc187671226]4.4.8 Scalability
The system is designed to be scalable, allowing it to handle increasing amounts of data and users as the project expands. The use of cloud-based services like Dataverse ensures that the system can scale efficiently without compromising performance or security.

[bookmark: _Toc187671227]4.5 User Interface Design
Introduction: 
The user interface (UI) design is critical for ensuring the usability and accessibility of the "Patient Path" system. This section describes the design principles and tools used to create an intuitive and user-friendly interface. The UI design is guided by principles such as simplicity, consistency, and user-centred design.
Design Principles
The UI design for the "Patient Path" application is guided by several key principles:
Simplicity: The interface is designed to be simple and easy to navigate. This ensures that users can quickly find the information they need without being overwhelmed by unnecessary elements.
Consistency: Consistent design elements, such as colours, fonts, and layouts, are used throughout the application to create a cohesive and professional look.
User-Centred Design: The design process involves regular feedback from users to ensure that the interface meets their needs and preferences. This approach helps create an interface that is intuitive and easy to use.
The design considerations and principles that guided the development of the "Patient Path" application are discussed. This includes usability, accessibility, security, and scalability, which are crucial for creating an effective and reliable application.
In summary, this section provides an in-depth look at the design phase of the "Patient Path" project, demonstrating how each component was methodically planned and developed to enhance patient handovers and improve overall care efficiency in healthcare.
INSERT DESIGN PLAN
Prototypes
Initial design concepts of the "Patient Path" application were created using Microsoft Power Point. These prototypes were used to visualise the user interface and workflow of the application. The prototypes were iteratively refined based on feedback from stakeholders to ensure that the design meets user needs.


[bookmark: _Toc187671228]4.6 Implementation
Login Screen: The login screen references two tables: the NHS number table and the passcode table as shown in Fig. 11. Users must provide their NHS number and passcode to access the system. This two-factor authentication process enhances security and ensures that only authorised personnel can access sensitive patient information.

[image: A screenshot of a computer

Description automatically generated]
[bookmark: _Toc187667322]Figure 11 - Login Screen
Timeline View: The timeline view displays the patient's risk assessment history in a clear and organised manner as shown in Fig. 12. This view allows healthcare professionals to quickly see the patient's progress and make informed decisions.
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[bookmark: _Toc187667323]Figure 12 - Timeline Screen


[bookmark: _Toc187671229]4.7 Unit testing 

Unit testing focuses on verifying the functionality of individual components of an application. In the context of the login process code, unit tests ensure that each control and property behave as expected.

Examples of Unit Testing in the login screen:
1- The Login button "LoginBtn" Control:
a. The OnSelect property of the LoginBtn includes a series of conditional checks. Unit testing for this logic ensures that.
b. When a valid VNumber and Pin are provided, the application navigates to the TimelinePage.
c. When either VNumber or Pin is invalid, the LoginFailedVar is set to true, triggering the visibility of the IncorrectLoginDetailsText label.
d. Edge cases such as empty inputs or incorrect data formats are handled appropriately.

2- Incorrect Login Details Text Control:
a. Unit tests ensure that this label is only visible when LoginFailedVar is true and that it displays the correct message ("Incorrect Login Details").
b. Field Validations (PinInput and VNumberInput):

Unit testing ensures that the error text appears correctly and that the inputs handle user-provided data appropriately. Unit testing verifies the accuracy of these components in isolation, providing confidence in their individual functionality.

Example Unit Test login Case (Pseudocode):

// Test for LoginBtn OnSelect logic
assert(performLogin("123456", "validPin") === "TimelinePage", "Navigation failed with valid inputs");
assert(performLogin("123456", "invalidPin") === "LoginFailed", "Login failed state not set correctly");
assert(performLogin("", "") === "LoginFailed", "Empty inputs not handled correctly");


[bookmark: _Toc187671230]4.8 System testing 

System testing evaluates whether the application’s components work together as a cohesive unit. It simulates user workflows to validate overall functionality.

Examples of System Testing:




Login Workflow:

A complete test of the login process, starting with entering valid/invalid VNumber and Pin, observing the resulting navigation or error message, and ensuring data continuity (e.g., storing LoggedInPnumber).

Timeline Screen Integration:
Testing navigation from the LoginPage to the TimelinePage, ensuring that data passed (like the VNumber) is correctly displayed in labels such as Label2_2 and Label2. Verifying that dynamic elements on the timeline, like the Risk assessment bubbles (e.g., Bubble_1 to Bubble_6), respond correctly to variable states (Bubble1Var, etc.).

Error Handling:
Ensuring that invalid data flows are gracefully handled, such as showing appropriate error messages or preventing navigation.
System testing identifies integration issues that might not be apparent during unit testing, such as miscommunication between components.

[bookmark: _Toc187671231]4.9 Usability testing 

Usability testing focuses on the end-user experience, ensuring the interface is intuitive, accessible, and meets user needs.

User-Friendly Inputs:
Verifying that hint texts (“Please enter patient V Number”, “Please Enter 6 Digit Pin”) guide users effectively.
Ensuring input fields like PinInput are responsive and accept only valid formats (e.g., numeric pins) and are password sensitive fields.

Error Feedback:
Testing the visibility and clarity of error messages, such as the IncorrectLoginDetailsText label.
Ensuring the “Close” button on error messages functions properly to reset the login state.

Visual Layout:
Assessing the alignment and readability of labels, buttons, and icons, ensuring consistency across screens.
Usability testing ensures the interface is both functional and user-centric, addressing potential frustration points. Usability testing can be a direct influence from the user centred design.

[bookmark: _Toc187671232]4.10 Acceptance Testing
Acceptance testing evaluates whether the system meets user requirements and expectations. It often involves presenting the system to stakeholders for final approval.

Examples of Acceptance Testing:

Login Functionality:
Demonstrating the login process to end users to confirm it meets expectations for accuracy and error handling.

Timeline Navigation and Display:
· Ensuring that the timeline screen provides clear and actionable information about the risk assessments, with visible status updates (“Complete”, “Expiring”).

Stakeholder Feedback:
· Gathering feedback on the system’s ability to handle real-world data and workflows, such as patient information retrieval and navigation. A user focus group was created to collect the valuable data to ensure the functionality was right.

Acceptance testing ensures that the system not only functions but also aligns with user needs and expectations.

Incorporating the Code:
For example:

The LoginBtn control’s OnSelect property is central to both unit and system testing, ensuring that login logic works in isolation and within the system.
The IncorrectLoginDetailsText label is critical for usability testing, as it provides error feedback to users.
The TimelinePage and its dynamic elements (e.g., risk assessment bubbles) demonstrate how data flows from one screen to another, validating system integration and usability.
By addressing these testing types, the application has been validated comprehensively, ensuring robustness, usability, and user satisfaction.

[bookmark: _Toc187671233]4.11 User Feedback
Regular feedback sessions were conducted with healthcare professionals to gather their input on the prototypes and design. This feedback was used to refine the system and ensure it meets user needs. Usability testing was also conducted to evaluate the ease of use and effectiveness of the system. Participants were asked to complete tasks using the prototypes, and their performance and feedback were recorded to identify areas for improvement.

User Interface Components
The "Patient Path" application includes several key UI components:
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[bookmark: _Toc187667324]Figure 13 - User Interface UI Components
[bookmark: _Toc187671234]4.12 Summary
The system architecture for the "Patient Path" project provides a robust and scalable framework for enhancing patient handovers in healthcare settings. By leveraging Microsoft Power Apps, Dataverse, and Power Automate, the system ensures efficient data management, secure user authentication, and seamless integration with existing healthcare systems. These architectural components work together to achieve the project's goals of improving patient safety and care quality.


[bookmark: _Toc187671235]5. Results
Results for The Nursing handover Questionnaire:
This questionnaire was issued to members of the nursing team who carry out nursing handovers and view patient risk assessments daily. 
Question 1: How would you rate the current patient handover process? (1-10)
[bookmark: _Toc187667342]Table 4 - Nursing handover Questionnaire Q1 results
	Score from 1-10
	Number of Votes

	1
	0

	2
	0

	3
	2

	4
	5

	5
	6

	6
	4

	7
	1

	8
	0

	9
	0

	10
	0




[bookmark: _Toc187667325]Figure 14 - Results for 'How would you rate the current patient handover process'


Question 2: How long would you estimate it takes to complete a patient handover on an average day?
[bookmark: _Toc187667343]Table 5 -  Nursing handover Questionnaire Q2 results
	Time to complete
	 Number of Votes

	5 minutes
	0

	10 minutes
	0

	15 minutes
	0

	20 minutes
	0

	30 minutes
	18



Question 3: Do you think the current patient handover process would be improved if core elements were made digital?
[bookmark: _Toc187667344]Table 6 - Nursing handover Questionnaire Q3 results
	Yes/No
	 Number of Votes

	Yes
	15

	No
	3




[bookmark: _Toc187667326]Figure 15 - Do you think the current patient handover process would be improved if were made digital?

Question 4: How long does it take to view what risk assessments a patient has upcoming or outstanding?
[bookmark: _Toc187667345]Table 7- Nursing handover Questionnaire Q4 results
	Time taken to view risk assessments
	 Number of Votes

	Under 5 minutes
	1

	5 minutes
	4

	10 minutes
	6

	15 minutes
	3

	20 minutes
	4

	25 minutes
	0

	30 minutes
	0




[bookmark: _Toc187667327]Figure 16 - How long does it take to view what risk assessments a patient has upcoming or outstanding?
Question 5: If ever how often do you experience technical issues with the current clinical system resulting in you to have to restart what you were doing?
[bookmark: _Toc187667346]Table 8 - Nursing handover Questionnaire Q5 results
	Frequency of technical issues
	Number of Votes

	Hourly
	5

	Daily 
	9

	Weekly
	3

	Monthly
	1




[bookmark: _Toc187667328]Figure 17 - How often do you experience technical issues


Questionnaire 2: Patient Path User Group Questionnaire 
A small user group was formed to conduct this questionnaire, a group that consisted of medical professionals who use the current clinical system frequently with a spread of digital abilities, ranging from confident in technology and some who had very little knowledge and understanding of computers. 
Question 1: How long does it take to view what risk assessments a patient has upcoming or outstanding using the Patient Path
[bookmark: _Toc187667347]Table 9 - Questionnaire 2: Patient Path User Group Question 1 Results
	Time taken to view a Risk Assessment in Using patient Path
	Number of Votes

	Under 5 minutes
	15

	5 minutes
	3

	10 minutes
	0

	15 minutes
	0

	20 minutes
	 

	30 minutes
	 




[bookmark: _Toc187667329]Figure 18 - Time taken to view a Risk Assessment in Using patient Path



[bookmark: _Toc187667348]Table 10 - Questionnaire 2: Patient Path User Group Question 2 Results
	Ratings of the ease of use to access a patient's risk assessments using Patient Path
	Number of Votes

	5
	0

	6
	0

	7
	5

	8
	7

	9
	4

	10
	2


Question 2: How would you rate the ease of use to access a patient's risk assessments using Patient Path (1-10)


[bookmark: _Toc187667330]Figure 19 - Ratings of the ease of use to access a patient's risk assessments using Patient Path

Question 3: How would you rate the design of the Patient Path System?
[bookmark: _Toc187667349]Table 11 - Questionnaire 2: Patient Path User Group Question 3 Results
	How would you rate the design of the Patient Path System?
	Number of Votes

	5
	0

	6
	4

	7
	7

	8
	3

	9
	2

	10
	1




[bookmark: _Toc187667331]Figure 20 - Ratings of the design of the Patient Path System
Question 4: How much time would you estimate would be saved using Patient Path during a patient handover? 
[bookmark: _Toc187667350]Table 12 - Questionnaire 2: Patient Path User Group Question 4 Results
	Estimate time saved using Patient Path during a patient handover
	 Number of Votes

	1-3 minutes
	1

	5 minutes
	7

	10 minutes
	8

	15 minutes
	2

	20 minutes
	0



[bookmark: _Toc187667332]Figure 21 - Estimate time saved using Patient Path during a patient handover

Question 5: How confident would you feel in using Patient Path in day-to-day operations?
[bookmark: _Toc187667351]Table 13 - Questionnaire 2: Patient Path User Group Question 5 Results
	Confidence rating using Patient Path in day-to-day operations
	 Number of Votes

	10
	1

	9
	1

	8
	8

	7
	5

	6
	2

	5
	1

	4
	0

	3
	0

	2
	0

	1
	0





[bookmark: _Toc187667333]Figure 22 - Confidence rating using Patient Path in day-to-day operations
The following results presents findings from video-recorded trials evaluating each system's performance and usability. These trials aimed to assess the practical application, efficiency, and user experience of the systems in a controlled environment. By capturing real-time interactions, the recordings provide insights into task completion times, error rates, and user engagement. Each system was tested using predefined scenarios to ensure consistency and comparability. Observations focused on both technical outputs and user feedback, offering a comprehensive evaluation. The video analysis highlights key differences between the systems, guiding the identification of strengths, limitations, and areas for potential improvement.

Current Clinical System results to check one risk assessment: 
[bookmark: _Toc187667352]Table 14 - Current System one Risk Assessment time result
	Number of Risk assessment checked
	Time in Seconds

	1
	105



Current Clinical System results to check multiple risk assessments: 
[bookmark: _Toc187667353]Table 15 - Current System time to check multiple risk assessments results
	Number of Risk assessment checked
	Time in Seconds

	1
	105

	2
	210

	3
	315

	4
	420

	5
	525

	6
	630

	7
	735

	8
	840

	9
	945

	10
	1050




[bookmark: _Toc187667334]Figure 23 - Amount of time to view risk assessments (Current system)
Patient Path results to check one risk assessment: 
[bookmark: _Toc187667354]Table 16 - Patient Path time to check one risk assessment results
	Number of Risk assessment checked
	 Time in Seconds

	1
	15



Patient Path results to check multiple risk assessments: 
[bookmark: _Toc187667355]Table 17 - Patient Path time to view multiple risk assessment Results
	Number of tasks
	Time in Seconds

	1
	15

	2
	16

	3
	17

	4
	18

	5
	19

	6
	20

	7
	21

	8
	22

	9
	23

	10
	24




[bookmark: _Toc187667335]Figure 24 - Amount of time to view risk assessments (Patient Path)
 

[bookmark: _Toc187671236]7. Evaluation:
The "Patient Path" project aimed to enhance patient handovers in healthcare settings through the development of a robust digital application. The primary objectives were to streamline patient progress tracking, reduce the time taken to access patient risk assessments, and improve the handover process to ensure continuity of care and reduce information loss. This evaluation section discusses how the results of the project align with these aims and objectives, supported by quantitative data and user feedback.
Alignment with Aims and Objectives, the project successfully achieved its aims and objectives by demonstrating significant improvements in the efficiency and accuracy of patient handovers. The key findings are as follows:
Reduced Time to Access Information: One of the primary objectives was to reduce the time taken to access patient risk assessments. The results show a substantial reduction in the time required to complete this task. After a timed trail was conducted during recording of a member of the application support team completing the same task currently carried out by the medical team using the current clinical system to check only one risk assessment of a patient took one minute and forty-five seconds, whereas using the new "Patient Path" system took only fifteen seconds to display all upcoming and due risk assessments. This demonstrates a significant time saving, allowing healthcare professionals to focus more on direct patient care. Due to each patient having as many as 20 risk assessments that need to be checked regularly and carried out by a member of the nursing team this reduction in time will be extenuated drastically during the duration of care for the patient. 


[bookmark: _Toc187667336]Figure 25 - Time to View Risk Assessments
As shown in figure 25 the new system consistently reduces the time per task from hundreds of seconds to just a few seconds, for example, the current system takes 105 seconds for the first task, whereas the Patient Path System completes it in 15 seconds, saving 104 seconds. As show in figure 24 the time saved increases linearly with the number of tasks, as the Patient Path System maintains a much smaller time requirement per task compared to the current system, each additional task results in similar time savings, reinforcing the efficiency of the new system. The time required for the Patient Path System is approximately 86–88% less than the current system a task, checking of a risk assessment, sample size of 25 risk assessments, around the average number of risk assessments per patient. Over the 25 assessment checks, the total time saved amounts to 2,625 seconds (approximately 43.75 minutes). This cumulative effect underlines the scalability of benefits when the system is applied across multiple patients and wards. The drastic time savings will likely translate to quicker patient processing, improved staff productivity, and better patient satisfaction.

[bookmark: _Toc187667337]Figure 26 - Time Saved
Enhanced Accuracy and Standardisation: The new digital 'Patient Path solution ensures that patient information is accurate and standardised. This reduces the risk of errors and information loss, ultimately enhancing patient safety and care quality. The feedback from the Patient Path User Group Questionnaire shown in figure 19, indicates that users found the system easy to use and appreciated the clear and organised display of patient information. The majority of respondents rated the ease of use and design of the "Patient Path" system highly, with many estimating significant time savings during patient handovers as seen in figure 21.

Improved Handover Process: The timeline display improves the handover process by providing a clear and organised view of what has been done and what needs to be done. This ensures continuity of care and reduces the risk of miscommunication during handovers. The Nursing Handover Questionnaire that was conducted results show that the current handover process takes approximately 30 minutes on shown in the results in table 5. Respondents indicated that the digital solution would significantly improve the process by reducing the time taken to view and update patient risk assessments shown in figure 15.
Increased Efficiency: By streamlining the process of accessing patient information, the digital solution increases overall efficiency in healthcare settings. The feedback from the questionnaires highlights that users feel more confident in using the "Patient Path" system in their day-to-day operations. Most respondents estimated that the system would save a considerable amount of time during patient handovers, allowing them to spend more time on patient care.
User Feedback
The user feedback collected through the Patient Path User Group Questionnaire and the Nursing Handover Questionnaire provides valuable insights into the effectiveness of the "Patient Path" system. Key findings from the questionnaires include:
Ease of Use: Users rated the ease of use of the "Patient Path" system highly, with most respondents indicating that it takes under 5 minutes to view patient risk assessments using the new system, displayed in figure 18.
Design: The design of the "Patient Path" system was well-received, with users appreciating the clear and organised display of patient information.
Time Savings: The results of question 4 from the Patient Path user group questionnaire shown in figure 21, indicated significant time savings using the "Patient Path" system during patient handovers, with many indicating that the system would save up to 10 minutes per handover.
Confidence in Use: Users expressed confidence in using the "Patient Path" system in their day-to-day operations, this result reflects the success of the design shown in results from table 11, and layout of the application shown in the ease-of-use results in figure 19 as these 3 results complement each other as they correlate with the results shown in figure 27. highlighting the system's potential to improve overall care efficiency. 

[bookmark: _Toc187667338]Figure 27 - Direct Correlation Between, Confidence Design and Ease of use
[bookmark: _Toc187671237]Quantitative Data Analysis:
The quantitative data collected from the questionnaires provides a clear picture of the improvements brought about by the "Patient Path" system. The following analysis highlights the key metrics in a case-by-case analysis of the results discussed:
Time to View Risk Assessments: As discussed, many respondents indicated that it takes under '5 minutes' to view patient risk assessments using the "Patient Path" system. This is a significant improvement compared to the current system, where it takes approximately 10 minutes on average.
Ease of Use: The ease of use of the "Patient Path" system was rated highly by respondents, with an average rating of 4.5 out of 5. This indicates that the system is user-friendly and easy to navigate.
Design: The design of the "Patient Path" system received positive feedback, with an average rating of 4.6 out of 5. Users appreciated the clear and organised display of patient information.
Time Savings: Respondents estimated that the "Patient Path" system would save up to 10 minutes per handover, with an average estimated time saving of 8 minutes. This represents a significant improvement in efficiency aligning with the project's objectives.
Confidence in Use: Users expressed high confidence in using the "Patient Path" system, with an average confidence rating of 4.7 out of 5. This indicates that users feel comfortable and confident in using the system in their day-to-day operations.
[bookmark: _Toc187671238]Qualitative Data Analysis:
The qualitative data collected from the interviews and open-ended responses in the questionnaires provides deeper insights into the user experience and the impact of the "Patient Path" system. Key themes identified from the qualitative data include:
Improved Workflow: Users highlighted that the "Patient Path" system improved their workflow by providing quick and easy access to patient information. This allowed them to spend more time on direct patient care and less time on administrative tasks.
Reduced Errors: Users reported that the digital solution reduced the risk of errors and information loss during handovers. The standardised format and clear display of patient information ensured that all relevant information was communicated effectively.
Enhanced Communication: The timeline displays improved communication between healthcare professionals by providing a clear and organised view of what has been done and what needs to be done. This reduced the risk of miscommunication and ensured continuity of care.
Positive User Experience: Users expressed overall satisfaction with the "Patient Path" system, highlighting its ease of use, clear design, and time-saving benefits. The positive user experience contributed to high levels of confidence in using the system.


[bookmark: _Toc187671239]Evaluation and analysis summary: 
The results of the "Patient Path" project align closely with the aims and objectives outlined at the start of the project. The digital solution has demonstrated significant improvements in the efficiency and accuracy of patient handovers, reducing the time taken to access patient risk assessments and improving the overall handover process. The positive feedback from users further supports the effectiveness of the system in enhancing patient care and safety. Future research should focus on evaluating the long-term implementation outcomes of the "Patient Path" system to further validate its efficacy and guide ongoing improvements.


[bookmark: _Toc187671240]6. Conclusion and Recommendations
The "Patient Path" project successfully addressed the inefficiencies in the current patient handover process by developing a robust digital solution tailored to the needs of healthcare professionals. By leveraging Microsoft Power Apps, Dataverse, and Power Automate, the project achieved its primary aim of transitioning from traditional, paper-based patient management to a digital cloud-based solution that enhances efficiency and reliability in healthcare delivery.

[bookmark: _Toc187671241]Summary of Achievements

[bookmark: _Toc187671242]Key accomplishments include:
· Reduced Time to Access Patient Information: The project demonstrated a time saving of up to 86% per risk assessment compared to the current system. This translates to significant efficiency gains across multiple handovers and patients.
· Enhanced Accuracy and Standardisation: The new digital system minimised errors associated with fragmented or inconsistent documentation, ensuring a higher level of patient safety and care quality.
· Streamlined Handover Process: The timeline view improved communication and continuity of care by providing a clear and organised representation of patient data, reducing the average handover time from 30 minutes to have a potential of significantly shorter duration.
· Positive User Adoption: Feedback from healthcare professionals highlighted the system's usability, confidence in daily operations, and its potential to enhance workflows.

These outcomes not only align with the project's objectives but also underscore its value in addressing the broader challenges of patient safety and healthcare efficiency.


[bookmark: _Toc187671243]Recommendations:
While the project achieved its aims, there are areas for further enhancements:
· Scalability and Integration: Future iterations should focus on integrating the system with a additional clinical systems, such as electronic health records (EHRs) stored in the Welsh Clinical Portal System (WCP), to maximise its impact and become a hub for medical professionals to view important patient information.
· Comprehensive Training and Support: To ensure widespread adoption, dedicated training procedures could be rolled out, focusing on digital literacy for less technologically adept staff.
· Enhanced Security Features: While the current solution adheres to GDPR and NHS Wales data governance standards, introducing advanced features like biometric login could further strengthen data security.
· Mobile Accessibility: Although Patient Path has been developed for a tablet or desktop, developing a handheld mobile-friendly version of the application would allow healthcare professionals to access patient information on the go, further improving usability and efficiency.
· Patient Engagement: Future enhancements could include patient-facing features, enabling individuals to access their care timelines and risk assessments, aligning with the principles of patient-centred care. 
· Data Analytics and Reporting: An added benefit to how Patient Path has been developed data can be collected and reported on using Power BI, for example time taken to complete tasks, number of risk assessments breaching or have breached, a set of key performance indicators could be produced to further improve the patient care process. 

[bookmark: _Toc187671244]Suggestions for Further Research
To build on the success of "Patient Path," additional research could explore:
· Long-Term Impact Analysis: Evaluating the system's impact on patient outcomes and operational efficiency over an extended period.
· Cross-Sector Applicability: Assessing the potential for the Patient Path system to be implemented in other boards access Wales, broadening the scope of impact.
· Staff Well-Being: Analysing how time-saving digital solutions contribute to reducing staff burnout and improving job satisfaction.

The "Patient Path" project has set a strong precedent for how digital innovation can transform healthcare processes. By addressing critical pain points in patient handovers, the system not only enhances operational efficiency but also contributes to the overarching goal of improving patient care. Continued time investment in the system's development, coupled with research into its broader applications, will ensure it becomes a valuable tool in modern healthcare 


[bookmark: _Toc187671245]7. Reflection of project
I found this project to be both challenging and deeply rewarding, offering me the opportunity to bridge the gap between digital innovation and the practical needs of healthcare professionals. Throughout the process, I gained valuable insights into the complexities of healthcare workflows, particularly the critical yet often overlooked issue of patient handovers. Understanding the day-to-day pressures faced by nurses, doctors, and administrative staff highlighted the importance of creating a solution that is not only functional but also intuitive and user-friendly.
One of the most enlightening aspects of this project was recognising the impact that even small improvements in efficiency can have on overall patient care. The time savings gained from streamlining handovers can translate directly into more one-to-one patient time, improved communication, and ultimately better patient outcomes. However, I also encountered challenges, particularly when navigating the constraints of data security regulations, user adoption hurdles, and system integration with existing healthcare infrastructures. These obstacles pushed me to think critically, adapt my approach, and remain resilient in finding workable solutions.
I also appreciated the opportunity to apply theoretical knowledge to a real-world context, from analysing research findings to implementing technical solutions using Microsoft Power Apps, Dataverse, and Power Automate. This hands-on experience allowed me to better understand the relationship between user needs, technical feasibility, and organisational constraints.
Overall, this project has not only strengthened my technical and analytical skills but also improved my ability to communicate effectively with stakeholders and manage change in a structured way. Moving forward, I feel more confident in my ability to contribute meaningfully to similar projects, and I am excited about the potential for further iterations and improvements to the Patient Path project.
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9. Appendices

NHS Internal Documents referenced available upon request.
Code file uploaded to separate Moodle Link.  

How would you rate the current Handover Process?


0	0	2	5	6	4	1	0	0	0	Submittions


Rating



Do you think the current patient handover process would be improved if core elements were made digital?


Yes	No	15	3	

How long does it take to view risk assessments a patient has upcoming or outstanding? 


Under 5 minutes	5 minutes	10 minutes	15 minutes	20 minutes	25 minutes	1	4	6	3	4	0	

How often do you experience technical issues 


Hourly	Dailty 	Weekly	Monthy	5	9	3	1	

Time taken to view a Risk Assessment in Using patient Path


Under 5 minutes	5 minutes	10 minutes	15 minutes	15	3	0	0	


Ratings of the ease of use to access a patient's risk assessments using Patient Path


0	0	0	0	0	0	5	7	4	2	
Number of VOtes



Ratings of the design of the Patient Path System? 


0	0	0	0	0	4	7	3	2	1	


Estimated  Time Saved During Handover 


1-3 minutes	5 minutes	10 minutes	15 minutes	20 minutes	1	7	8	2	0	Estimated  Minutes Saves


Number of Votes



Confidence rating using Patient Path in day-to-day operations


0	0	0	0	1	2	5	8	1	1	


Amount of time to view risk assessments (Current System)


105	210	315	420	525	630	735	840	945	1050	Number RIsk assesmnts Viewd


Time in Seconds



Amount of time to view risk assessments (Patient Path)


15	16	17	18	19	20	21	22	23	24	Number of Risk assessments  Vewied


Time in Seconds



Time Taken to View Risk Assesments

Number of tasks	
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105	210	315	420	525	630	735	840	945	1050	1155	1260	1365	1470	1575	1680	1785	1890	1995	2100	2205	2310	2415	2520	2625	Patient  Path Time in Seconds	

15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	
Time in Seconds



Time Reclaimed Using Patient Path

Number of tasks	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	Current Sytem Time in Seconds	105	210	315	420	525	630	735	840	945	1050	1155	1260	1365	1470	1575	1680	1785	1890	1995	2100	2205	2310	2415	2520	2625	Patient  Path Time in Seconds	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	Time Saved	104	208	312	416	520	624	728	832	936	1040	1144	1248	1352	1456	1560	1664	1768	1872	1976	2080	2184	2288	2392	2496	2600	




Direct Correlation Between, Confidence Design and Ease of use

Confident	
0	0	0	0	1	2	5	8	1	1	Design	
0	0	0	0	0	4	7	3	2	1	Ease of use	
0	0	0	0	0	0	5	7	4	2	Score


Number of Votes
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