Tracy Ann Jones 		Student Number 2113360
The Digitalisation of the Cardiac Procedure Pathway to Improve Communication and Enhance Compliance with Pre and Post Cardiac Procedure Documentation

Background to Digitalisation
The National Information Board (2014) suggested that the 21st century gives us the opportunity to harness the power of technology, and use it to meet the challenges of improving the quality of healthcare whilst reducing costs and the administrative burden for health professionals. With the digital revolution taking place across healthcare in Wales, a digital quality improvement solution is timely. NHS England (2019) state the use of technology to improve healthcare and wellbeing is key to the NHS meeting its quality, safety and efficiency challenges. Welsh Government (2021) identifies digitalisation as an enabler to support the delivery of prudent healthcare system which is fit for the future. The Welsh Government (2015) published their goal for healthcare professionals to use digital tools at the point of care, giving staff improved access to information to do their jobs more effectively, improving quality, safety, efficiency, and performance. 

The Current Situation
The Cardiac Catheter Laboratory (Cath Lab) receives acutely unwell patients from 5 acute wards and as direct emergencies. To ensure the safe delivery of care for patients undergoing procedures in the Cath Lab, all patients must have a completed paper pathway document prior to entering the Lab. This document is initiated on the ward and completed by nursing staff, it then accompanies the patient on their Cath Lab journey, with the Cath Lab nurses documenting the procedure outcomes and peri procedure care. This pathway was initially compiled to standardise guidelines and pre and post procedure care and to across the local area. It is updated regularly taking guidance from the standards published by from British Cardiovascular Interventional Society (BCIS) and includes the International World Health Organisation (WHO, 2009) checklist for theatre patients. It is broadly divided into three sections –
· the pre procedure checklist incorporating the WHO safe surgery checklist
· the peri procedure nursing care as well as handover to ward staff section                                                                                   
· post procedure care guidelines and a section to document post procedure care

The Problem
It has been recognised locally that completion of the document is inconsistent, with local audits indicating poor completion of several areas of the pathway. The three most notable areas being; sign out from the lab, post procedure checks and the post procedure checklist. The document has been updated several times, each new version is numbered, however despite rigorous checks to remove old versions from hard drives and paper documents from drawers, older versions are found in use.
Understanding the reasons behind non completion is vital to establish how completion can be improved. Jones, Kwong and Warbuton (2021) identify understanding the problem, and how and why it has arisen as the first step in ensuring that the solution tackles the root cause rather than the symptoms. The consequences of poor compliance are highlighted by Hou et al. (2018) who found that breakdown in the communication of information during transmission of care between teams is the cause of many adverse consequences, and that poor communication was in the top three core factors that impacted on medical safety in the United States.  NHS Resolution (2020) state the total cost of negligence claims following a clinical incident to the NHS in 2019/20 was £8.3 billion. Whilst, Burns, Parikh and Schuller (2018) suggest that 80% of preventable medical errors are caused by communication failures in the hand over process. Poor handwriting has been sighted as a risk to patient safety with Griffiths (2016) detailing poor handwriting as a significant risk and one of the key drivers behind the UK Governments drive to pursue full digitalisation.


Literature Review
To understand the issue of non –compliance with the checklist, a computerised search of the literature published between 2016-20021 was performed on the following electronic databases, Cumulative Index to Nursing and Allied Health Literature (CINAHL) accessed via OVID, PubMed accessed via Medline, as well as Science Direct. Articles were limited English and to full text and keywords being within the Abstract. An initial search using the keywords Cardiac Catheterisation, Checklists and handover was abandoned as only 17 documents were found, an iterative cycle began using multiple other keywords such as cardiac catheterisation, angiogram, procedure care, but this search was also abandoned, as again it did not return relevant literature. The Search terms were then generalised and the keywords handover or handoff and checklist were used and combined with digital and digital transformation, in total 27 articles were used, their breakdown is detailed in the PRISMA flow chart (figure 1). The included articles are almost all based in general theatres rather than Cath Labs, as despite extensive searches only one piece of research into checklists in Cath labs was found. The Cath Lab has many similarities to theatre, and is defined as a critical care area which receives patients who undergo complex interventions and who require complex care by a specialist nursing team White et al. (2008). 

All reference lists were cross checked to ensure no articles had been missed. Grey literature from specialist websites and databases were also reviewed, as well as articles from British Cardiovascular Interventional Society (BCIS) and WH0. Each article was reviewed and scrutinised prior to inclusion, only articles which referred to the pre and peri procedure handover process, the use of safety checklists and the documentation of care following a procedure were included.  
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Figure 1 – Prisma Flow Diagram - Page, M.J. et al. ‘The PRISMA 2020 statement: an updated guideline for reporting systematic reviews’ BMJ 2021 372(71) available at doi: 10.1136/bmj.n71, accessed on 23/11/2021. 
The use of safety checklists for complex tasks find its origins not in healthcare but in aviation. Gawnde (2010) traces the use back to the introduction of a complex aircraft by the United States air force in 1935. The investigation of the subsequent crash found nothing mechanical had gone wrong, rather the crash was due to pilot error and that this was related to the complex nature of the plane, he goes on to say the safe flying of this plane could not be left to the memory of one man. A simple checklist was made and used by all subsequent pilots of the craft, it went on to fly 1.8 million more miles without incident.  

Fast forward 85 years and checklists and pathways are common place within UK and International healthcare, used to guard against human factors and prevent avoidable harm. The use of checklist to guide the handover of information pre and post-surgery is supported by multiple sources including WHO (2009) and is the subject of much research. Recognising the importance of checklists, The National Patient Safety Agency (2009) directed all health boards across England and Wales to adopt the WHO surgical safety checklist for patients undergoing theatre procedures. However, this did not include Cath Labs and Haxby (2014) detailing the lack of standardised systems and safety checklists in use in the labs, and proposed that the WHO checklist should be implemented in Cath Labs to reduce the risk of avoidable harm.

The use of this checklist was found by Haynes et al. (2009) to reduce post-operative complications by 36% with a similar reduction in death rates, evidence by Mayer et al. (2016) found that when all three elements of the checklist were completed, there was a 43% reduction in post procedure complications and mortality. They found that the first two elements the sign in and the time out were completed well with over 90% compliance, however the sign out element of the checklist was not completed for one third of patients, Todd (2018) found poor compliance with completion of sign outs, multiple other commentators have cited similar figures. 

These findings support the local findings from nursing audits, with elements of the WHO checklist, most often the sign- out element is found to be incomplete. Van Klei et al. (2012) also found non-compliance with elements of the checklist, he found the sicker the patient the less likely the checklist was to be completed. Mayer et al. (2016) attempts to provide an explanation for this, their anecdotal experience was that the time out tended to conflict with work pressures associated with getting the patient out of theatre and preparing the next patient. Clay-Williams and Colligan (2015) found that the time out required everyone to stop what they were doing, at a time when they were under pressure to get the patient out of the theatre and get it ready for the next patient.

Burian et al. (2018) cited multiple studies which have concluded that checklists are poorly completed due to so called ‘checklist fatigue’ which they attributed in part to poor design, inadequate introduction and training, duplication and institutional and cultural barriers. They suggested for a checklist to be successfully implemented staff should be involved in the design process and receive training on how to use, as well how to overcome the potential barriers to use. Little et al. (2020) found some critics feel that the use of checklists erodes clinical judgement and introduces complacency, however they concluded simplistic checklists work. 

Titzer, Swenty and Mustaf-Wilson (2015) found that clinical errors often occur during care transitions and that ineffective collaboration and communication during this time contributes to fragmented patient care and increase the potential for adverse events, clinical errors and poorer patient outcomes. Hou et al. (2018) conducting a quasi-experiment into two types of digital tools found that the quality of information handed over depended on several complex factors including culture, personal characteristic as well as the environment. They found the use of digital aid to hand over patients greatly increased the quality of information that was exchanged between staff. But recognised that due to the human factors involved regular staff training would also be needed to boost nursing staffs’ abilities to communicate hand over information.
Burns, Parikh and Schuller (2018) in a pre and post non blinded observational study introducing a standardised checklist tool found that nursing staff were a third less likely to need to look more information up after hand off when the tool was used, however, hand off was 22 seconds longer. They concluded that the amount of critical information transferred accurately was significantly improved by the use of the tool, and that its use prevents adverse events associated with lack of communication during transfers of care between staff members. Whilst useful this study was conducted in a single hospital and the authors recommend a larger scale study is carried out.

Halladay, Thompson and Vacchiano (2019) describe two thirds of sentinel events as being caused by poor communication with more than 50% of these miscommunications occurring during transition in patient care. In their study they found that the introduction of a digital handover tool linked to Electronic Medical Record significantly increased the quality of information shared amongst health professionals; only 40% of the assessed items being handed over pre implementation, increasing to 80% 3-week post and sustained at 75% 3 months’ post implementation. They found that pre populating patient data from their electronic records minimised the time spent filling in the checklist and improved compliance with its use. The overall time spent generating the digital checklist and handing over verbal information increased by 1 minute three months, which was something which appeared to go unnoticed by staff.

Shah et al. (2019) looking at the use of checklists to support the structure of nursing handovers found the use of a checklist does not guarantee an accurate and complete exchange of information. In their small observational study, they found that the use of a digital handover tool which contained a contemporaneous log of the patients’ care provide a moderate improvement in the completeness of handover information, and removed the need for nurses to recall crucial data from memory, with 95% of nurses (19/20) finding the tool very helpful.   
Halterman et al. (2019) found that using a handover checklist significantly improved the amount of information that was handed over, whilst the amount of omitted health information declined steeply. Omitted information judged against five key criteria decreased from 19% to 2%, the failure to hand over allergies decreased from 23% to 2%, and the percentage of handovers were deemed to be complete were 83% as opposed to 13% prior to the introduction of a standardised checklist. This study was completed on one site and was relating to post anaesthetic care. Nursing staff were also provided with an education programme as the author’s suggested that nursing staff receive little formal training regarding proper handover procedures. 

Chapman (2016) again citing communication failure at handover as the common source of sentinel events found that Electronic Health records (EHRs) have improve the consistency and continuity of information shared amongst the healthcare team, and that the nursing staff who feel sufficiently IT competent display the greatest satisfaction (72%-86%) with a digital handover tool. This highlights the need to ensure digital literacy amongst healthcare staff, supported by Topol et al. (2019) who stated digital literacy should be included in all staff training programmes and is fundamental to the success of digitalising healthcare.

Münter, et al. (2020) in a large prospective observational study, implemented a digital pre op checklist, utilising the plan-do-study-act methodology, they attempted to mandate use of the theatre checklist, in the same way as ‘a boarding pass’ for a plane, i.e. no completed checklist no entry to theatre. Despite comprehensive planning, preparation and engagement with staff that they could only achieve 61% compliance with completion of the checklist, this they attributed to the high demand for their theatres and a lack of consequence for non-completion. Russ et al. (2016) discussing issues with compliance of the use of checklist, found that a number of respondents (16%) in his study felt that the use of checklists could be increased if they were integrated into existing documentation, thus removing duplication with other areas and saving on workload. 
Sleiman et al. (2019) in a review of a paper checklist which is saved in a central data repository found the effective use of checklists facilitated post-operative communication, as well as reducing mortality and post-operative complications. Blood loss and post-operative fevers were significantly reduced. Whilst there were net costs associated with the introduction and implementation of checklists, the cost saving for each complication avoided was estimated at nearly $9,000 USD, along with the other cost savings related to reduced antibiotic use, reduced length of stay due to less complications, and reduced need for blood tests.
Aim
The aim of this project is to improve completion of documentation and written communication between staff groups for patients undergoing cardiac procedures in the Cath Lab. In order to achieve this aim, an updated evidence based version of the existing cardiac paper pathway will be designed, and then developed into a digital tool which is integrated with existing digital systems and records.  

Objectives
The introduction a digitalised pathway will support the aims of the Welsh Government (2021) who direct the use of digital transformation and innovation to find better ways of working. The long term objective is to prevent avoidable harm to patients by improving communication between staff pre, peri and post cardiac procedures. Evidence within the lit review details how improving completion of checklists and handover tools improves communication between staff, thereby increasing the identification of risks in a timely manner, enabling interventions to reduce or prevent harm to patients. it is expected that this project will be completed within one year.

Local evidence following the implementation of digital nursing documentation found a 34% improvement in the completion of nursing documentation Craig et al. (2021). Further evidence of improvements related to digital transformation comes from the Welsh Government (2015) who identify the use of digital tools as supporting staff to do the right thing at the right time, resulting in reduced errors and improve outcomes. Drawing upon existing electronic health records to integrate with the digital pathway will enable leaner processes, saving time and improving the accuracy of patient data which is now transcribed from digital data to paper. 

The success of this intervention will be measured by the reduction of avoidable procedure related complications as a result of poor written and verbal communication, reducing subsequent complaints and the need for litigation and redress. 

Methodology
Loudon and Morley (2019) Identify the use of a project management framework as vital to ensuring the development of highly efficient services within healthcare setting. Axelos (2009) suggest that projects involve teams of people who have differing skills working together on a temporary basis to achieve a change, crossing normal divisions and can be the cause of stress and strains within the team due to the differing perspectives and motivations of the team members. In order to manage these issues, the use of a project management methodology and the engagement of a project manager will be essential. Shirley (2020) identities the use of a project manager as essential in managing organisations limited resources and improving efficiency and effectiveness. 

The production of a digital pathway solution will require the contribution of multiple stakeholders, including clinical teams, such as ward and lab nurses, nurse practitioners, cardiac physiologists, radiographers and cardiologist. Titzer, Swenty and Mustafa-Wilson (2015) describe healthcare students as being educated in silos with little opportunity to work together, limiting opportunities to develop effective communication and collaborative practice. Jones, Kwong and Warbuton (2021) identify the sharing of knowledge and experience outside of traditional boundaries as essential to facilitating improvements and spreading those improvements to the wider health and social care sector.

Shirley (2020) defines Scope Creep as the additional requirements that can be added to a project after the project cope has been. Due to the multi-disciplinary nature of the group and competing priorities, scope Creep could be a significant issue. Axelos (2009) identify having a clear project brief and regular checkpoints will guard against scope creep and ensure the project stays on track and is delivered within budget and to a pre-defined timescale.

Several methodologies were explored, Scrum and Agile methodologies were discounted due to the lack of structure and risk management strategies. Tomanek and Juricek (2015) identify Prince 2 as providing a disciplined environment where project risks are managed in three ways, with the use of risk management strategy, a risk register and a risk management procedure, they identify lack of proper risk management as a leading cause of project failure, whilst they describe Scrum methodology as not formally defining risk management processes, and Agile methods as not covering traditional risk assessment methodology which exist in other project management frameworks.

Prince 2 was chosen as the preferred methodology due to its focus on the end product, familiarity within the NHS, clearly defined risk management strategies, and its scalability. The use of the Prince 2 method and using the 7 principles (figure 2) will enable the Project Manager to control work streams by defining the organisational structure of the project and emphasising the division of the project into manageable and controllable stages. Mathis (2014) notes that this division of tasks allows the project manager to manage the project whilst allowing the specialist to do their work. 
Figure 2 - 7 Principles of Prince 2 available at https://www.nilc.co.uk/what-is-prince2-project-management/ (accessed on 02/12/2021)[image: See the source image]
Verga Matos and Lopez (2013) identify Prince 2 as being business focused dividing the project into phases, which are driven by the business case and focused on the end product, providing regular reviews and checkpoints to ensure the business objectives are still being met. Using the tools within Prince 2 and producing a detailed Project Initiation document will ensure a detailed plan detailing the business case is in place. Axelos (2009) identifies effective project management as relying on a detailed plan which describes the when and by whom the project will be achieved thus providing a backbone to manage the project. 

The literature review details the reasons for non-compliance with checklists and handover tools and the cost of this in avoidable harm to the NHS. These costs provide a basis for business justification and a business case for improvement. Lessons learnt from previous projects – a defining characteristics of Prince 2 (Axelos 2009) such as digital nursing documentation and electronic test requests will be shared across the group and inform design and implementation plan and to demonstrate improvements within the local area. 
Ensuring the right people are involved from the beginning by Identifying key stakeholders and engaging with them will assist in the production of a digital tool which is useable for the end user. Indeed, Scott (2021) suggests we have an ethical duty to ensure IT systems used in health care are useable, citing many existing systems do not meet industry standard usability tests. 

Identification of key stakeholders will be facilitated by the use of tools from other project methodologies such as the customer segregation exercise from the Voice of the Customer within the Lean Six Sigma toolkit. George et al. (2005) describe this exercise as involving the project team who identify customers who will influence how a group responds to the product, and customer who will gain the most from the product. These key stakeholders can then be brought together to review current literature and carry out a gap analysis on checklists already in use.

The controls within Prince 2 will ensure project managers are aware of the progress of a project and can move towards implementation and then closure of the project. Closure of the project is important to ensure objectives have been met, that users accept the product, and that it will be sustainable once the project team have left (Axelos 2009). At this time, it is important to assess the benefits of the project and look at any remaining risks associated with the project.





Measures
· Pre - Implementation Plan
Using lessons learnt from Watcher et al. (2016) it is vital to ensure that prior to introduction of a digital solution the nuts and bolts are in place. These he defines as adequate WIFI on a reliable network with enough devices and efficient sign in systems to ensure easy access for staff. He likens not taking account of these issues as buying a car and leaving the road unpaved. Within the local area multiple digital solutions have already been implemented. This has ensured that there is a good supply of devices with swipe card logins. Staff who were initially struggling with digital solutions have received extra training and support from the digital nursing team leaving a digitally enabled workforce who are keen to implement new systems and commit pen and paper to the archives. 

The pathway will used in a busy complex environment and contains multiple sections. Greenhalgh and Abimbola (2019) in their paper on ‘Non- Adoption, Abandonment and challenges to Scale –up, Spread and Sustainability’ define the combination of a disease which is high risk and a digital tool which is not yet developed as two complex factors with can contribute to the non-adoption of technologies. They suggest in order to reduce the effects of these complexities and facilitate the implementation of the technology it is important to understand the influences on the project and understand how these complexities may be reduced. 
Process mapping described by Jones, Kwong and Warbuton (2021) is a tool used to chart each step of a process, enabling the team to understand the patients journey. Process mapping as part of an observational study will take place to aid understanding of the complex clinical environment and how a digital pathway would be used in the live sociotechnical environment. This approach is supported by Hardie et al. (2021) who say that an observational study is beneficial to enable developers to see how a tool will be used, so that they understand work as done rather than work as imagined.

This approach will ensure an understanding of how the change will affect nursing processes both from a technical and practical viewpoint and is supported by Watcher et al. (2016) who describe user centred design which incorporates both the technical change and the adaptive change to practice as essential to the success of a project. Hovenga, Sinnott and Gogler (2018) identify the engagement of nurses from the planning stage through to implementation as pivotal to the successful adoption of digital technologies. They note that whilst many nurses welcome the introduction of computerisation they become bewildered, anxious, frustrated and demonstrate resistance when the design of computerised systems does not match the paper format they are used to. 

· Staff Engagement and Training
Quality Improvement is described by Bircher (2019) as a team sport which is best played when owned by the team, thus projects that have involved the team from the start and where priorities have been set locally are more likely to succeed. Marjorie Godfrey quoted by Sheffield Microsystem Coaching Academy (2016) described improvement in healthcare as 20% technical and 80% human, engaging the staff and ensuring they are supportive of the change is essential. The Welsh Government (2021) identify digital technologies as agents for transformative change, enablers of new practices to ensure the delivery of high quality care. Ceasing on the opportunity to bring about change and improve processes is important.  Watcher et al. (2016) states that implementing the technology is only the start, staff will need ongoing support to ensure they do not simply convert what was bad on paper to a poorly completed digital solution. 

Prior to implementation it is vitally important that a communication strategy which involves all staff groups is implemented. This strategy should detail timelines and the plan for implementation. Harris et al. (2020) states that ensuring the right information is given to the right people at the right time is fundamental to the success of a project and identifies failure to communicate as leading cause of project failure. The use of email, social media and face to face meetings to spread the message and provide staff with pre implementation training along with the rational and evidence for change will be essential to the adopting of the tool. 

In addition to this an eLearning page will be created for all staff to access. Hands on 1:1 nursing and digital support during the implementation phase will take place. This strategy has proved useful during several recent local digital transformations Craig et al. (2021). Information on what to do if the system fails will be readily available and standard operating procedures will be developed. A paper version of the digital tool will need to be complied in order to provide business continuity in case of system failure.

· Evaluation Plan
Prior to implementation of the digital pathway baseline audits will be undertaken. The aim of these audits will be to provide data to do a time series analysis comparing the paper and digital pathway. The Health Foundation (2016) suggest this can be straightforward to do, and can provide valuable data comparing before and after results. However, they also voice a note of caution, stating that results of before and after studies can be misleading as improvements after the intervention may be found but these may be found in similar hospitals at that time without any intervention, therefore making it difficult to establish causality. 

Further evaluation of the success of the digital tool will be undertaken via the screening of complaints and concerns, as well as the use of patient satisfaction surveys and the monitoring of incident reports related to cardiac catheter procedures. Another important aspect of adoption and evaluation is how useful the staff found the change and how they think it could be improved. Therefore, anonymous surveys for staff to complete and face to face questioning will be undertaken. 
It would be easy to assume that an intervention which works here could work elsewhere. However, Allen (2016) suggests we avoid such assumptions, detailing mounting evidence that an intervention which works in one location may not necessarily work elsewhere. She suggests this is attributable to differing nursing processes and the interrelationships involved in the content-context-implementation triangle. Thus whilst the evaluation may prove that this project has been successful further research would be required to ensure this project could be scaled up across Wales.

Improvements
Direct 
As detailed in the lit review accurate completion of checklists and good quality verbal and written handovers improves communication and the visibility of data between clinical areas and clinicians. Improved legibility of patient data highlighted as a priority for Welsh Government will result in reduced errors and thus reduce avoidable harm.

Interoperability and integration of the digital pathway with other elements of the EHR will allow the auto population of blood and other test results into the pathway, as well as demographics and allergies, reducing the risk of error on transcribing and enabling leaner working patterns with less duplication.

The use of a digital document with an embedded recovery protocol will prompt staff to carry out evidence based care and offer tips and advice of what to do in the event of complication; directly improving care at the bedside. This is supported by Castle-Clarke (2018) suggest that embedding best practice protocols will enhance patients’ outcome, whilst evaluating the data from digital tools will facilitate the evaluation of practice and learning from adverse events.



Indirect

· Big Data
Lawson (2020) describing the works of Florence Nightingale, identifies her as having reduced the death rate of soldiers in the Crimean War by 95% through the recording of data.  She meticulously wrote notes on all aspects of a patients’ care, using the data to adapt nursing practices and interventions. More than 200 years after her birth the data being recorded by nurses has the potential to greatly improve the care for patients. Bocik, Greasley and Hickie (2019) define “Big Data” as large datasets that are enabled by IT systems which collect and disseminate large amounts of data. Big Data captured within a digital procedure pathway could be used to influence wider nursing interventions and applied to other areas of nursing not just post procedure care. Adibuzzaman et.al. (2017) acknowledges the potential power of big data but cautions against its use in isolation, stating it does not detail the minutia which is often documented in free text and may not contain other factors such as diagnosis, co morbidities which are often essential when trying to reconstruct the clinical picture. 

· Audit
Health boards in Wales are required to complete national audit such as British Cardiovascular Interventional Society (BCIS) Percutaneous Coronary Intervention audit and the Myocardial Infarction National Audit Programme (MINAP) audit. Collection of this data traditionally involves the review of medical notes and then the completion of an audit database. The use of digital records such as the digital procedure pathway could assist in contemporaneous updates of the database, ensuring accurate and quality data for national submission. 

· Other Non-Direct Improvements
Other indirect benefits will include accurate and timely updating of the Welsh Patient Administrating Systems (WPAS) enabling patient demographics to reflect the patients’ current status. The digital document will also reduce the need for paper records to be used in the lab and the use of medical grade computer hardware which is suitably decontaminated with reduce infection control risks.

Possible Future Opportunities
Once the pathway is digitalised there is the possibility for the data in it to be used in conjunction with other parts of the patients EHR to populate referrals to specialist healthcare workers e.g. cardiac rehabilitation nurses, stop smoking advisers, counsellors and enable expansion of leaner ways of working, whilst meeting the aim Welsh Government (2021) to pursue prudent healthcare principles, doing the right thing at the right time for the right patient.

This document will provide a robust system which could be scaled up to all Cath Labs across Wales and the UK as per the goals set out in in A healthier Wales, Welsh Government (2021) of scaling up good practice and spreading it regional and national levels.


Potential Unintended Consequences
· Workload associated with temporary users
EHRs in Wales rely on demographic information being imported from national systems such as WPAS. WPAS access is only available to staff who have an NHS email account. Therefore, there may be an increased workload on NHS staff, if the demographic data needs updating.

Temporary workers would also need to register for temporary accounts to enable them access to digital solutions, much in the same way as they are required to do for other digital systems, and the time taken to undertake training and to register for an account would impact on the ward nurses who is supervising the temporary worker. 
· Business Continuity 
There is a risk of digital system failure causing a lack of continuity in care and preventing access to patient information. There is a need to provide a business continuity plan if systems are inaccessible, therefore a paper document mirroring the data fields of the digital document would need to be produced and a Standard Operating Procedure formulated detailing the processes to undertake should there be a system outage.
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