Introduction
Recent Welsh health policy (Welsh Government 2018) has focussed on the provision of preventative, patient-centred health and social care closer to home, promoting independence and prevention of ill-health. A whole system approach is recommended, with seamless, coordinated care among one of its aims, achieved through professional integration, efficient information sharing, cross boundary working and aligned funding streams around shared objectives. Hywel Dda University Health Board (HDUHB) recognised the need for better integration of health and social care to enable the transformation of community services into an integrated, population-based model (HDUHB 2017). 
While integration can take many forms, between professionals, teams, services and organisations, and can be real or virtual, it can be seen to reduce duplication, improve teamwork, improve communication and coordination of care and ultimately positively impacting on patient outcomes (Ham, Curry 2011).
Transformation of community services within the HDUHB area focusses on an integrated care system, which longer term may involve integration of organisations, but medium term the priority is developing networks consisting of Health Board teams and professionals focussing on the care of local communities (HDUHB 2017). In addition, the Health Boards digital strategy aims to integrate with partners to develop digital programmes in order to deliver patient centred digital solutions to patients, neighbourhoods and communities (HDUHB 2021).
Despite the recognised benefits of integrated working, this way of working, and crating an integrated team or system, is not without it’s challenges. Leadership, decision support, delivery system design and clinical information systems all present challenges to developing an integrated care model, with issues such as staff turnover, staff and stakeholder support, the provision of timely care, the sharing of information, clearly defined processes, funding, and a commitment of resources needing to be addressed (Bäck, Calltorp 2015). Furthermore, the benefits of integration will not be realised without changes being made to the way clinical staff work (Ham, Curry 2011).
During the Covid 19 pandemic an e-scheduling system was implemented within District Nursing Teams to facilitate workforce planning, redeployment of staff and identification of needs. The proposed integrated networks consist of District Nursing Teams working alongside other community nursing teams, including an Intermediate Care Team incorporating an acute response team and a care at home team, Specialist Palliative Care Team, Specialist Heart Failure Team and community clinics delivering wound, catheter and ear care. While the e-scheduling system enables clear oversight of District Nursing caseloads, staffing, workload and capacity, the additional teams individually manage their caseloads. Due to the limited use of digital systems within this area the sharing of information, including patient details and visit information is limited, resulting in duplication of visits, documentation and care. This is an inefficient way of working and whilst it has impacts on time and resources it also results in fragmented care, poorer patient experience and increases the opportunity for errors (Welsh Government 2016). In order to coordinate care and move towards a more integrated service a one for all scheduling system is required, to be used across all community nursing services.

Methods
In order to ascertain the technical requirements of the system that would be required to facilitate the suggested service improvement, analysis was required to identify what the system was required to do, as opposed to how it was going to do it. This was achieved through employing fact-finding strategies, including a questionnaire, a brainstorming and observation. The questionnaire was administered to staff already using the system to identify existing concerns and staff who would be required to use the system following the service improvement. Observation was carried out of staff currently using the system by staff who were intending to use the system to identify any areas of concern. The brainstorming meeting was attended by 9 staff from three teams, including managers and clinical staff, with the intention of identifying any additional needs of the system for their teams and how they expected to use it. Alternative strategies that could have been employed include structured interviews, focus groups and a review of documentation (Bocij, Greasley et al. 2015). 

Results
The questionnaire distributed to staff using an existing system, that could be an option to facilitate the service improvement required to meet the policy aim, revealed advantages and disadvantages of using the system at present and helped to identify areas which require further development. The system usability scale incorporated within the questionnaire revealed an average score of 66, with clinical staff tending to score below average and management staff scoring above. This provides an opportunity to learn from previous implementation of a scheduling system and an insight into the requirements of both clinical and management users. Clinical staff had access to only limited information via an app, compared to extensive information accessed via a website by senior and management staff, and felt that this defeated the objective of having an electronic system. The questionnaire administered to staff who would be expected to use an e-scheduling system as part of the service improvement alongside the brainstorming session identified several themes of requirements including staff safety, efficient workload planning, optimised route planning, workforce planning, coordination of care across community services, data collection and capacity and demand. Observation of a system already in use gave the opportunity to consider the suitability of this system and what adaptations may need to be made. Observation highlighted several areas that required further consideration before deciding on suitability including redeployment of staff between teams and services, data collection and audit, coordination of care and patient visits, referral processes and safe discharge of patients. 
These strategies helped to identify the functional requirements of the system, those features that are implemented within a system to enable users achieve their goals. Identifying and documenting these requirements, as part of a product requirements document, ensures all stakeholders, including designers, developers and end users are working towards the same goal and ensures more accurate estimations in terms of costs and timescales.
Functional Requirements
· The system should be able to generate a list of patients that require an intervention for each day
· The system must be able to automatically schedule workload, allocating it taking into account patient need and staff level of skill
· The system must be able to calculate the optimised route for patient visits
· The system must be easily accessible by staff whilst working in the community
· Staff members must be identifiable by name and staff number
· Patients must be identifiable by name and NHS number
· The system must be able to provide location of staff to ensure safety of lone workers
· The system should provide an overview of activity for each team and for the community service as a whole
· The system should facilitate easy redeployment of staff between teams
· The system should integrate with other digital systems such as roster and expenses to reduce time and errors.



Non-functional Requirements
	Performance
	The speed of response or load time should be less than 1 second 

	Reliability
	System to be available and accessible to users all of the time.
Low percentage of probability of failure.
The system should be able to recover for operational disruption in less than 4 hours.

	Confidentiality
	Access and control to be role based-read only for clinical staff, the ability for senior staff to edit

	Security
	Associate all activities undertaken with user performing them
Only users with “account manager” role can edit staff, patient and visit data.

	Portability
	Software should work similarly across all operating systems

	Interoperability
	The system should be able to share and use information with other systems via an API

	Usability
	The interface needs to be user friendly

	Scalability
	The system needs to be available to increasing numbers of users who may be using the system at the same time.

	Technical Standards
	Snomed CT and standardised terminology to facilitate interoperability and integration with additional health IT systems



Gap Analysis
Completion of a gap analysis can help to compare what is required against existing capabilities, providing evidence for each option to be appraised (Project Management Institute 2017).
	Focus
	Current State
	Desired State
	Action Plan

	Integration of community teams
	All community teams work independently
	Community teams to be virtually integrated to facilitate seamless care
	All teams to be added to e-scheduling system.
All staff to receive training to use e-scheduling system.
Coordination centre to manage new referrals and inputting of data

	Coordination of care
	Patients may be visited by a number of community teams for different interventions requiring multiple visits during an episode of care
	Interventions to be carried out by most appropriate staff member resulting in less visits and less duplication 
	Referrals to be triaged and allocated by coordination centre.
All teams to use one e-scheduling system

	Efficiency
	District Nursing Teams use e-scheduling system. Other community teams using paper and spreadsheet based processes.
	Removal of paper and spreadsheet based scheduling processes with automated caseload allocation and patient appointment scheduling.
	E-scheduling system to replace paper and spreadsheet based processes.

	Redeployment of staff between teams
	District Nursing staff are able to be redeployed via current e-scheduling system to meet workload demand. Other community teams hold individual caseloads without oversight.
	The ability to redeploy staff across all community nursing teams based on capacity and demand.
	All community teams to use one e-scheduling system.

	Clinical staff should be able to easily access patient and visit information
	District nursing staff are able to access limited patient and visit information via an app on a work smart phone. Other community teams do not have work smart phones.
Staff can access hospital system to obtain patient information.
	Staff to be able to access all available visit information in a read only format via website.
App to be accessed via smart phone when working remotely.
All staff to to be able to access GP and hospital systems via Welsh Clinical portal
	Additional role for “office read only” to be created within the system.
API to be developed to enable sharing of information with GP and hospital system.
Al staff to receive training to access Welsh Clinical Portal.
All staff to be provided with a smart phone.





Options appraisal
Having determined our requirements and our end goal for the service improvements a short list of options has been identified. The options appraisal process will identify and compare the various ways of delivering the project objectives through analysing indicative costs, value for money and affordability. The process will help to identify the preferred option to achieve the objectives at optimum cost.
Part of the options appraisal process involves the identification of the strategic context and the need for services, and in order to examine national and local impacts a PESTEL analysis was carried out (Turner 2002).

	Political
	National political drive towards integrated, patient centred, community care.
National political drive to implement digital solutions within health care

	Economical
	Local Health Board responsible for ensuring expenditure does not exceed funding over three year period (National Health Service Finance Wales Act, 2014) 
Restructuring community teams included in Integrated Medium Term Plan with limited local funding available

	Social
	Demographics of workforce-small population older workforce
Teams already work closely alongside but difficulties with communication


	Technology
	Limited digital technology in use within the service
Basic digital skills training required
Limited hardware available


	Environmental
	Poor phone signal in some areas
Infection control in relation to hardware

	Legislation
	NHS Finance Wales act 2014
A Healthier Wales 2018
Health and Social Care Act 2012
Data Protection Act 2018
National Health Service Reform and Health Care Professions Act 2002




During this initial phase, types and levels of risks are identified and recorded. The service improvement involves implementing an e-scheduling system, in which patient and staff information will be entered and storage, processing and transferring of this information must be in accordance with law, standards and policies (Royal College of Nursing 2019). To ensure this is achieved involvement of the Health Boards appointed Caldicott guardian is pivotal. 
Following the gathering of all available information a shortlist of options was compiled. The first option was to make no changes to current working practices, second was to review the existing system and add-on or build to meet current needs and the third to source and purchase a new system.


Option 1 – No change to current process
	Strengths
	Weakness
	Opportunities
	Threats

	No change to current practice
	Does not support policy aim
	Time/resource to focus on other service improvements
	Inefficiencies in time, resources and finances.

	No further funding or resource required
	Fragmented care
	
	

	
	Uncoordinated care
	Would allow time for organisational change to take place then review situation.
	Duplication of care results in risks to patient safety.



Option 2 – Review and implement existing e-scheduling system (Build)
	Strengths
	Weaknesses
	Opportunities
	Threats

	No cost implication as already purchased
	System does not currently integrate with other systems as required
	Company in the process of being bought by a much larger company who are leaders of public sector software
	Agreement needed re training and support

	Support available from District Nursing Teams who are experienced in its use.
	Smart phones would need to be purchased for some community staff
	Chance to work with company to review/redesign
	Little progress on development of API and interoperability.

	Ability to offer an overview of all community nursing services
	Limited support and training from the software company
	System could support full integration of teams in the future
	

	Allows easy redeployment of staff between community teams
	Implementation process is time intensive due to amount of data requiring adding to system
	
	

	Local support from Health Boards designated IT Team
	
	
	

	Ability to make some changes to system
	
	
	

	Earlier implementation as no requirement for procurement process
	
	
	



Option 3 – Source an alternative e-scheduling system (Buy)
	Strengths
	Weaknesses
	Opportunities
	Threats

	Gives the option to procure or design a system that is “fit for all” teams/services
	Would require further large investment
	Review a number of systems to identify most suited to need
	Would not be in line with all wales guidance

	
	Would require District Nursing Teams, the largest community nursing workforce, to change scheduling systems
	
	May still have problems with interoperability with other systems

	
	Further time needed for training
	
	

	
	No local support from clinical staff experienced with use of system
	
	

	
	Time to identify and procure new system
	
	



The options appraisal revealed that option two, reviewing the existing system and amending it to meet current needs, would be the most cost effective way of meeting the requirements and achieve the service improvement.
In order to evaluate the success of the overall project in achieving it’s objective of virtual integration of community nursing teams, and the impact this has on the quality of care, a causal chain, like that proposed by Donaedian (1988) and adapted by Lilford et al (2010) could help facilitate the evaluation of policy and service interventions. The framework proposed by Donabedian (1988) enables the assessment of quality within health care, through analysis of the three components; structure, process and outcome. Lilford et al (2010) expanded the model by splitting the process component into three; generic, targeted and clinical processes. Any change or intervention at any of the levels would result in a different outcome and use of these models can help to identify effects, both positive and negative, following interventions at each of the stages. 


Discussion
In response to “A Healthier Wales” (Welsh Government, 2021) Local Health Boards across Wales have prioritised improving and transforming services and structures that serve local communities, with the aim of delivering integrated, seamless, patient-centred care. Service improvement is essential within the health care setting in order to improve the quality of patient care, reduce risks and errors and reduce costs through streamlining of services (Craig 2018). Service improvements within the health care setting can be complex, with an emphasis on quality and safety. As a result of this complexity, business type approaches to improving health services often fail, with evidence suggesting that combining service improvement with clinical priorities and developments being led by frontline staff who understand the context in which the changes are to be implemented, can lead to benefits to patient care and clinical outcomes (Shojania, Grimshaw 2005). In particular implementation of digital solutions within health care prove challenging, with limited evidence available around implementation strategies and the context in which they are utilised to inform future implementations (Ross, Stevenson et al. 2018). The implementation process is equally as important as the features and functions of a system to it’s successful implementation and realisation of benefits (Kellermann, Jones 2013). The success of implementation of a change can be determined by a number of factors including the innovation, the intended users, the patient, the social and practice context, the organisation and the strategies used for implementation (Flottorp, Oxman et al. 2013), with a large number of theories and frameworks underpinning each of these determinants. In order for the proposed service improvement to be implemented successfully, a systematic approach alongside preparation and planning is required (Wensing, Grol et al. 2020), which can result in benefits to staff including increased morale and motivation,and reduced stress and anxiety (Mullins, McLean 2019). Health Education England (HEE) (2019) propose a five step model to support spread and adoption of innovations within the workplace. As the decision has been made to review and adapt the existing, already implemented system this approach has been selected to support implementation with further teams. Within the first step an analysis of the previous implementation of the system will need to be completed. Using a Framework like the FIIT Framework to evaluate the implementation can help to identify challenges and obstacles that may need to be addressed prior to further implementation (Ammenwerth, Iller et al. 2006). The second step of the model focusses on spreading the message, gaining the interest of potential early adopters. A communication and engagement plan is pivotal within spread initiatives and information regarding the system should be disseminated via vertical hierarchies and horizontal networks, so will be cascaded to team leaders and teams via Professional Group Meetings and clinical staff currently using the system effectively will demonstrate the system for clinical staff in the intended user groups. A user group is already in existence for those currently using the system and adopters of the system would be invited to join. Incentives for adoption should be considered and whilst meeting policy aims may encourage management staff, the benefits to time saving, access to information, seamless care and better patient outcomes may be more appropriate incentives for clinical staff. Data can be used from the previous implementation to evidence these benefits. The third step of the model involves preparing to adopt the innovation. Adoption readiness can rely upon characteristics of individual professionals, such as motivation, beliefs and attitudes, knowledge, skills and experience, the wider context needs to be considered (Feijt, de Kort, Yvonne A. W et al. 2021), in this instance hardware is required in the for of mobile phones for all staff who will be using the system and, also, where some teams held their individual caseloads changes to practice may be required for workload to be managed centrally by administrative staff. All staff will need to be trained to use the system and a standard operating procedure will need to be developed to standardise some of the processes involved with it’s use, for example discharging a patient. The fourth step involves implementing the innovation, which may also require some adaptions to be made to ensure it meets the needs of users. Implementation is likely to be more successful if contact and support continues with a multidisciplinary project team providing expertise and assistance as necessary (Hee 2019). This will be achieved through a user group, consisting of project lead, IT colleagues, clinical colleagues and champions, and senior management, that will continue to meet virtually on a monthly basis to raise and address any problems and concerns and creating a network for support. The fifth step of the model focusses on sustaining the change to practice and involves the measuring, monitoring and evaluation of the system and it’s benefits. While frameworks like the FIIT framework can support evaluation of the implementation of the IT system, simple tools such as the PDSA Cycle (Deming 2018) can be easily applied to evaluate the quality of improvements. Due to the need for intensive support during roll out, implementation will take place within one team at a time, making the PDSA cycle ideal to evaluate these smaller implementations, identifying learning prior to the next (HEE 2019). 
In order to successfully implement an e-scheduling system in order to facilitate virtual integration of community nursing teams, to ensure coordinated, seamless and patient centred care, stakeholder involvement and engagement is pivotal throughout the process. Further discussion is required around functional, non-functional requirements, and data collection and analysis, however initial evidence suggests that adapting and building upon an existing system in use may be the most cost-effective option to achieve the objectives. Causality will need to be analysed in relation to each team, as the setting, or structure, of each is varied. Once there is an understanding of the impact of the implementation on staff, clinical and work processes and outcomes an implementation strategy, including timescales can be agreed with stakeholders.
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