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Introduction: 
There has been a national drive to develop digital technologies and incorporate this is into health and social care. This essay sets out to document and explore how a digitally orientated initiative could be adopted within an integrated health and social care environment. 
In 2015 Welsh Government  (Welsh Government, 2016) set out its Digital Health and Social Care Strategy for Wales. This strategy clearly sets out the vision across Wales to implement the following four main aims: 
1. To provide digital solutions that will empower citizens to look after their own wellbeing
2. To support professionals to provide care and support with maximum efficiency reducing duplication 
3. To promote improvement and innovation using available data and information 
4. To transform services to provide collaborative services both locally and regionally 
The expectation is that these aims would be delivered pan Welsh organisations including the National Health Service (NHS), Local Authorities and NHS Wales Informatics Service (NWIS) and will be explored in more detail below. 
Emphasis is made within the strategy encouraging organisations to invest in digital technology to embed it in care services to create efficiencies, sustainability and allow for joined up working. This is in line with Informed Health and Care Strategy  (Welsh Government, 2016)and supported in the literature by (Wacher, 2016) In order to facilitate this change organisations would be required to ensure structures and leadership are in place to support flexibility within services and the development of digital projects  (Topol, 2019) 
Successful implementation of digital projects includes workforce development, engagement and digital skills  (Workforce strategy, 2017) Motivated staff have been shown to undertake transformation, perceive it to be important and believe they have control over the outcomes (Topal, 2019) However, a challenge to the implementation of the Digital Health and Social Care Strategy for Wales  (Welsh Government 2016) is engaging with the existing workforce to adapt to using digital technologies  (Welsh Government 2021) For many, the technology is now an additional task for an already busy workforce and ensuring staff have designated time to complete training can be burdensome. There is also significant variance level in workforce digital literacy provide equitable access to support learning and training (Topal, 2019). Topal (2019) further suggests that in order to allow the workforce to reframe their knowledge in technologically driven environments they need to be part of a learning culture which encourages lifelong learning, nurture growth mindsets and self-efficiency. 
A further publication in March 2021  (Welsh Government, 2021) from the Welsh Government discusses the 6 missions that further breakdown and realign the 2015 strategy following the Covid 19 pandemic. The pandemic escalated the timelines originally set out for deploying digital solutions across public sector organisations for example Microsoft Teams, Office 365 and Attend Anywhere video conferencing.
The expedited timeline for rolling these digital services out meant that the workforce were unprepared for the change.  (Wacher, (2016) suggests that people go through a process as they adapt to change and this is an important consideration as digital services become part of core services to ensure sustainability of digital solutions that are implemented.  
Welsh Government have also recognised in their Digital Strategy for Wales  (Welsh Government, 2021) the need for economic recovery following the pandemic. Part of the recovery programme includes support and funding for digital innovations, research, digital skills and attracting business to Wales. This recognition will allow for a robust digital infrastructure to support innovation and usage particularly across health and social care (Wacher, 2016)This investment is essential because there is a recognised shortage of developers needed to build inhouse systems  (The Chartered Institute for I T, 2013) However, careful consideration needs to be given to purchasing digital solutions to ensure that procurement policies are followed and the appropriate information security certificates are adhered to in line with Welsh Government guidelines such as Cyber Essentials Plus  (National Cyber Security Centre, 2021)
Digital improvements during the pandemic have created an agile workforce with more staff working from home and patients able to access services remotely  (Welsh Government, 2021) This has created additional capacity within services as well as providing environmental and economical benefits  (Welsh Government, 2020). However, as with all digital solutions there is a risk of digital exclusion for some. Additionally, whilst digital technologies and artificial intelligence can support with workforce capacity and planning it is not able to achieve compassion, empathy and reflection (Topal, 2019). This can provide reassurance to workers that they will not be replaced.
Reducing duplication is a key component of the Digital Strategy for Wales  (Welsh Government, 2021) One of the vital improvements this will bring is a single digital record that will be accessible for both social and health care services. This sharing of information will improve communication and reduce duplication for both staff and the citizen who is often required to tell their story to each professional they encounter multiple times. There is an information sharing framework for Wales; The Wales Accord on the Sharing of Personal Information (WASPI) in place. This allows information to be shared and stored safely and shared with only the appropriate people at the appropriate time in a citizen's care journey. This is a positive step towards achieving shared digital records, however it requires a commitment from all organisations and responsible persons to ensure adherence to the protocol. It can be a lengthy process that involves consideration and adherence to information sharing legislation  (WASPI, Wales Accord on the Sharing of Personal Information- 2021)
Digital technologies critically rely on the ability to collect, store, access and store medical and personal data this could be considered intrusive. This sensitive patient information and data requires careful and strict compliance with information governance policy. Without the legally enforced system of data that provides confidence to the users that their information is used responsibly and stored securely  (WASPI, Wales Accord on the Sharing of Personal Information- 2021)
Technology can support people to live independently and manage their own conditions at home and in hospital. In order to achieve this Topal (2019) cites the importance of ensuring the citizen is at the centre of any developments and that they are given opportunities for codesigning services on proposed digital projects. Incorporating patient participatory design into the development of digital services can increase chances of success and strengthen person centred care (Topal, 2019). Topal (2019) warns that co-design of services can be difficult and time consuming. This can be exacerbated by digital exclusion  (Digital Communities Wales 2021) which can be particularly problematic for areas of high deprivation in Wales  (Welsh Government 2019b)   With a move to sharing important updates about services being provided on social media platforms there is a risk that not all citizens will get the same opportunities (Welsh Government 2019a)). Failures to address these issues create avoidable cost pressures on health care system and plays a key role in determining outcomes such as health service uptake (Topal, 2019).
Topal (2019) recognises that there are significant opportunities for technology and Artificial Intelligence to be used to deliver personalised care. This provides ideal circumstances to invite active participation in wellbeing and support self-management. He suggests that this offers great potential to reshape services empowering both staff and citizens who are willing and able. Although without careful planning implementation of digital technologies can increase service costs and demands. It is reasonable to advance telemedicine as it is increasing in popularity benefits included ease of access and reduction in non-attendance rate  (Welsh Government 2020)
An area of digital technology that has seen significant advancement in recent years is the use of sensors and wearables. This brings diagnostics and monitoring closer to patients. It includes such things as point of care and self-tests, sensors for self-monitoring, wearables for remote vital signs monitoring, video cameras for patient monitoring and remote monitoring. It is therefore pertinent to consider how the use of sensors and wearables might be used in falls prevention. 
There is a growing and ageing population across the UK. The population of over 65’s in  Wales  566,393, in 2011. By 2020, this had increased to 668,590  (Office of National Statistics, 2020) with a prediction that this number will have doubled by 2043. This population is living with more complex and chronic health condition including frailty. Frailty is known to be a risk factor for falls  (Eldridge, 2007a) 
Falls can be defined as any sudden unintentional change in position that causes an individual to land at a lower level on an object, on the floor or on the ground (Eldridge, 2007b)
Across Wales in 2011  (Public Health Wales, 2011) there was an estimated 230,000-460,000 falls reported annually in the community, of those falls 26-53% were not first falls and 2.7-10.7% resulted in a fracture. Falls cost the NHS in the UK an estimated £2.3 billion per year (Buck, Tian et al. 2014). Social care costs increase by 40% in the 12 months following a fall and by a sizable 143% increase in health-related community care costs such as district nursing, therapies.  Aside from the financial implications of falls they can also lead to poor wellbeing outcomes for individuals including reduced mobility, disability and social isolation due to losing confidence and withdrawing from activities  (Yang, Thompson et al. 2014) 
Risk factors that can contribute to falls in older people are made up of factors that can be modified and those that can not. Although the risk factors that can not be modified such as age, gender, history of falls and race can increase the chances of falling the ability to recognise these risks will aid identification and support the level of intervention required  (Eldridge, 2007). 
Physical risk factors for falls can include chronic conditions and poly pharmacy. For example, an individual with a chronic condition may have poor mobility which in turn causes poor health as many will reduce their fluid intake to reduce the number of trips needed to the toilet. This reduction in movement contributes to muscle weakness which in turn affects a person's balance thus compounding the risk of falls  (Eldridge 2007) Visual and hearing impairments add to balance and mobility issues further exacerbating the risk of falls (Eldridge, 2007)
Environmental factors including the home environment have an impact on a persons falls risk  (Public health England 2020)Home assessments are useful to identify trip hazards for example  rugs and furniture. Loose fitting footwear and activities such as stretching or bending to reach items can identify increased chances of a fall occurring.  (Public health England, 2020)
Of the numbers of falls reported in Wales 2.7-10.7% resulted in a fracture   (Public Health Wales, 2011) Fractures in older adults can result in extended stays in hospital which can negatively impact on the persons physical and mental wellbeing. Hip fractures particularly can result in a longer hospital stay and reduction in functionality and even death in older adults (Magaziner et al., 1990). Lengthy hospital admissions are associated with a need for increased social care support on discharge  (Yang, Thompson et al. 2014) Individuals also report a loss of confidence following a fall requiring therapeutic interventions such a physiotherapy.
The National Institute for Health and Care Excellence (NICE)  (NICE, 2013) produced guidance in 2013 to professionals for assessing and preventing falls in older adults. The recommendations suggest that older people should be asked about any history of falls during any interventions and assessments should include:
· Strength and balance training 
· Home hazard assessment and intervention 
· Vision assessment and referral 
· Medication review with modification/withdrawal
 
Many older adults in Wales live alone and this can result in difficulties accessing help and support in the event that the fall. During the pandemic this has been further exacerbated as families have been less able to visit their elderly family members. In order to call for help, many people have a lifeline which enables them to alert families or neighbours or the emergency services they require assistance 
Lifelines are community alarm system that are managed by assistive technology services. Community alarms developed to become a two-way speech model allowing wardens to provide reassurance and manage accidental calls. The wardens were given a portable receiver this allowed them to answer call bells whilst mobile around the accommodation. As technology progressed in the 1980’s the alarms moved from hard wired call systems to dispersed systems using pendants rather than pull cords and buttons  (Fisk, 2003)Technology also evolved in line with telephone developments allowing lifelines to have no distance limitations although the costs for service users was higher (fisk, 2003). There is now greater flexibility to use these devices with sim card technology and other monitoring systems such as door alarms and falls sensors. 
Along with the developments in assistive technology monitoring and alarm systems, off the shelf technology has progressed such as wrist worn step trackers and heart rate monitors used to help people maintain their fitness and wellbeing Health and fitness apps have also become popular and socially acceptable and along with the wearables have promoted self-care and increased understanding of our own bodies and lifestyle. This has led to developers within the field of assistive technology to utilise these products to support those living with chronic conditions to self-manage. One such example of this is the Advanced Risk Modelling Early Detection (ARMED) product. 
The team at ARMED wanted to develop a system that provided health professionals with patient information to assist with risk identification (ARMED 2021). Working with Edinburgh University the company completed a number of trials to find the appropriate risk factors and a method of measuring them.  The information is analysed in the platform using algorithms to create a risk score and highlights to professionals the risks up to 32 days before a potential incident. As the flags are raised early these can be picked up by the professionals and acted on in a timely manner to prevent an incident occurring. 
The system uses a polar activity watch connected to a mobile phone that is locked down to only allow the ARMED system to be accessible. It contains a roaming sim card for the greatest flexibility. The step and sleep activity collected by the watch is transferred via Bluetooth to the phone and this data is then uploaded to Polar online service and pulled through to the ARMED dashboard.  With the addition of a smart weighing scales that collects information regarding weight, hydration and muscle mass along with a grip strength meter the dashboard is able to use these results to provide a warning of deterioration.
The dashboard highlights the client’s current status using a traffic light system following analysis of the uploaded activity data the system provides reports on the activity in easy to follow graphs that allows staff to look back on activity history.
The dashboard would be monitored and the status of each client checked. If the status is green (good) no action would be needed, if the status changes to amber and remains for more than 48 hrs this would generate a wellbeing phone call. The wellbeing call would be able to identify any technical difficulties, reason for reduced activity and identify if there is a need for further intervention. 
A red status for more than 24hrs would generate a phone call to rule out technical issues and arrange a wellbeing visit to reassess and identify any further actions that may be required such as a therapy review or clinical review. Further referrals may be generated to  3rd sector services to support with accessing community activities reducing social isolation and promoting active life styles.
There are individuals that would not be suitable to use the ARMED device including those with health conditions that cause tremors for example Parkinson’s Disease. Those individuals with poor dexterity or impaired cognition would also be unable to use the ARMED devices. A supportive social network could mitigate some of these issues to broaden the scope of clients who may benefit. Individual’s willingness and/or knowledge to engage with the technology could also be a limiting factor. 
In order for cloud-based systems in Wales to hold personal information, a Cyber Essentials Plus certificate is required. ARMED does not currently hold this and so any use of the ARMED device in Wales would need to ensure that only non-identifiable patient information was recorded on the system and matched up with a database held on local systems. The essential information that the analytics requires are gender and year of birth. As discussed earlier gender and age are non-modifiable risk factors for falls in older people.

Aims and Objectives
The aim of the project is to assess the impact of a digital falls prevention device called ARMED alongside a holistic falls assessment. 
The objectives for this project are: 
· To reduce the number of Welsh Ambulance Service Trust (WAST) call outs to lifeline users living in a Welsh local authority area over a 12 month time period compared to the previous 12 months
· To increase health literacy through the promotion and development of self-management skills using a localised falls prevention guide
· To increase physical activity of lifeline users over a 12 month period
This project will be available for ninety lifeline clients who have reported 1-2 falls in the last 12 months. Forty-five clients will receive a holistic falls prevention assessment and forty-five clients will receive a holistic falls prevention assessment alongside the ARMED wearable device. 

Methodology  

In order to achieve business benefits and service developments many organisations rely on project management methodology   (Shenhar, Devir, 2007). This is often due to popularity, however  (Journal of General management, 2010)have recognised that project management tools and techniques can contribute to the success of a project.  Governments have been promoting the use of these methodologies to implement  new digital projects  (Wells, 2012) and within the public sector , service transformation relies heavily on successful implementation of IT products and services  (Wells, 2012) There has been a perception that  project management methodologies must be controlled and standardised to achieve its outcomes but (Wells,2012) has identified that some flexibility is required to respond to the individual needs of the projects as well as those implementing projects or service changes. 

This project requires flexibility because it is a collaborative project that encompasses health and social care as well as private business. The local region has three established geographical areas which are aligned to GP cluster areas. It is proposed that the project would be introduced to one cluster area so that lessons could be learned to influence improvements ahead of a project delivery plan for the remaining clusters. 


Careful consideration was, therefore, given to an appropriate approach to project management that could meet the differing demands across the health and social care providers. It is also essential that the project is adaptable to ensure both staff and client engagement whilst also acknowledging the wider service pressures across the sector as it continues to recover and reset post pandemic. 


Scrum methodology seemed to best meet the needs of this project. Scrum methodology is an agile project management methodology involving a small team.  (Sliger, 2011)prefers to refer to Scrum methodology as a framework as it provides a structure for delivery but does not define the specific tasks needed instead allowing the team collaboratively to determine the steps required to complete a project and adapt further cycles based on lessons learned.  Scrum begins by identifying a vision that outlines the key features. These features form part of the product backlog and are maintained by the project owner. Timeframes are then set to complete the key features ranging from one to four weeks. Each new ‘sprint’ addresses features from the product backlog and are regular reviewed to ensure communication throughout the project team, stakeholders and project sponsor in order to monitor progress and escalate any issues appropriately. This methodology allows for continuous development and adjustment within the project life cycle. It is flexible so can be used across any size project, although is particularly useful in smaller scale projects. 
There is a scrum master who focuses on removing obstacles to achieving the project aims and objectives. Work is completed in short cycles or ‘sprints’ allowing the team to meet regularly and review for any issues that require resolution. It is a method that allows for rapid development and testing.  (Sliger, 2011)The Scrum project methodology was also favourable for given the small team involved in this project, the timescales and the need to progress the project quickly. It is both cost and time effective and breaks the project down into manageable components.  (Judith Dwyer, Zhanming Liang, Valarie Thiessen, 2004)


There is a risk with Scrum methodology that the project can become prolonged due to the lack of end date. A methodology such as Waterfall approach would mitigate these risks by fixing the requirements in an effort to control both cost and time. However, due to the fact that the Waterfall methodology has a set timeline there is no function to adjust or amend the project plan as it progresses and issues may be identified. These issues can only be resolved by returning to the initial stage of the process and identifying requirements. This project does require the flexibility to review and adapt regularly to respond to the unexpected that may arise as the project progresses. In order to ensure there is no risk of scope creep, careful planning and management will be needed of the project (Judith Dwyer, Zhanming Liang, Valarie Thiessen, 2004) Waterfall does provide extensive documentation and careful planning in the initial phases and this learning could be applied to this project to further reduce the risks associated with the Scrum methodology. 

Further limitations to the scrum approach which could impact the success of the project include potential interruption of the time line. This can be due to resource need not having been identified early enough in the project timeline  (Sliger,2011)Unlike the Waterfall, the Scrum approach does not provide a defined predictive plan and often documentation and protocols are produced during testing and development phases of the projects. This bespoke approach ensures that team members are involved in the development of such protocols improving compliance. However caution needs to be apply that these iterations do not get lost in the process of the sprints and can prove time consuming if they are continually amended and updated. 


Within every project, communication is vital  (Judith Dwyer, Zhanming Liang, Valarie Thiessen, 2004)and it is important to establish, not only a project team but also a stakeholder map and communication plan. Given the range and breadth of stakeholders affected by this project spanning health care, social care, private business, patients and families, early engagement with them will be critical to support the sprint developments.
 
The success of this project will pivot on a multidisciplinary team (MDT) approach across multi-agencies within an existing integrated team. Therefore it is vitally important that all members of the project team are committed and cooperative with the project. The involvement of the MDT is essential as falls are multifactorial and clients will require a holistic assessment and approach to falls prevention and further supports the rationale for the use of Scrum methodology. The ARMED technology is a tool whereby the benefits can only be achieved by full engagement of the MDT. In order to maintain the MDT element of the project, the sprints must involve different members of the team at different points of the life cycle of the project.   
 
Measurables  
Measuring change is essential in determining the success (or not) of a project and communicating that to the organisations involved. Therefore, in order to be able to articulate the impact of the falls prevention device (ARMED) it is essential that baseline data be collected from both health and social care systems. Additionally details should be taken from the client on the circumstances of the previous falls as well as a current review of environmental hazards and physical health. This baseline data allows to compare and estimate any changes as the project progresses. Accurate and detailed baseline data can improve the precision of the change effect. 

This baseline data will be gathered from the monitoring service that manages the lifeline calls. It can identify the numbers of clients that have reported a fall when they activated their alarm. This report will be filtered to identify the clients who have reported 1-2 falls in the last 12 months. The limitations of using this report is that it will only identify the clients that have reported a fall when the alarm has been pressed and will not identify those that do not press the alarm or that report needing help and not specifying the reason. This report can then be used to verify with the community health and social care systems to confirm suitability for participation in the project by identifying factors that may exclude them from the project such as medical conditions that could inhibit the effectiveness of the device. 
 
As information needs to be shared across two organisations it is important to ensure there is a WASPI in place. In in an integrated service these information sharing protocols are already in place and should not therefore delay or inhibit access to this information. 
  
Local Health Boards produce reports on reasons for admission to hospital and attendances at the emergency department. Those attendances are coded and categorised for falls and injuries following a fall. These reports can then be broken down by geographical area based on the GP cluster area they originated from. This information provides a falls map and will determine which area to commence the project in.
  
The initial assessment will collect information regarding falls history, current activity, any mobility or other health difficulties and environmental hazards. This information can then be used to identify common environmental risk factors within the cohort and assist in the design of a client information pack and educational package to relevant staff. 

The baseline data will then be repeated 12 months following the start of the project to provide a comparison. This will allow the project to demonstrate the impact. 

This participants who are part of this project can be to cross referenced with WAST data that captures information such as time of falls and conveyance to hospital. This information capture could then demonstrate a reduction, increase or unchanged number of ambulance call outs to individual clients. This is likely to be labour intensive so would be feasible during the adoption of the project but would not be able to be continued as the project is scaled up. 

There are some measurables which are captured by the wrist worn ARMED device itself including activity levels and heart rate. These are remotely monitored continually. Peripheral measurements are captured monthly including water content, muscle mass and weight from a smart scale. Grip strength is also captured from a gripometer as part of the holistic assessment on a monthly basis.  This data can be used to identify deterioration and provide early intervention. The nature of intervention will also need to be captured to monitor the required actions and the impact this has on the dashboard reporting. This can also highlight a history of alerts and identify patterns for individuals and across the project population. 

ARMED data will only be captured and recorded for those in that arm of the project. However, the baseline data will be the same across both cohorts of patients. 

Cost analysis will be needed to identify costs incurred across the project and how they may relate to cost savings or reductions, particularly if WAST call outs are reduced. 

Whilst quantitative data is useful for its objectivity and to provide evidence and support to scaling up a project. It is also important that qualitative measures are included in the project. Health related quality of life measures can be used to assess an individual’s wellbeing  (Bottomley, 2002) both before and after the intervention. 

 
Future Improvements  

There is evidence to suggest that providing a response to the early identification of deterioration and decreased activity can lead to a reduction in falls and associated fractures  (Eldridge, 2007) There is the hope and expectation that this project would contribute positively to this preventive agenda, however it is not without its limitations. 

The sample size of the project is small and expansion of the project would need to explore the resource needed to increase the project so that it could be offered widely across the community. One challenge facing health and social care is evidencing the impact of preventative services  (Smith, de Lusignan et al. ,2016) . With robust data collection methodologies and baseline data around a reduction in hospital admissions, this could be used to build the case for investment from both secondary care and WAST to further expand the service on offer. 

It is known that many people do not always press their lifeline and call for help when they fall, instead waiting for a care provider to attend the property. This can be due to poor compliance with wearing of the device. This is supported by WAST data which shows that lifeline calls correlate with the timing of morning care calls. This suggests that when expanding the project engagement with domiciliary care providers would be useful as they could be upskilled to identify subjective signs of deterioration that may be suggestive of risk factors for falls thus complementing the objective measures identified on the ARMED dashboard. There could be opportunities to educate and train unregistered community based staff to identify risk factors with clear efficient pathways to access falls prevention services such as ARMED. They could also be included to participate in the remote monitoring of the devices for their clients which would provide cost efficiencies since their opening hours are 7am – 11pm.   

This project focuses on those who are already to be known fallers, but for greater impact preventing falls before they occur could provide benefits to both primary care, secondary care, WAST and social care. There may be a challenge in identifying appropriate patients as they would be unlikely to be accessing services. Third sector involvement could help identify those at risk. GP practices are now being encouraged to keep frailty registers. These registers could identify those with a low frailty score who have not fallen them and targeting them as the project progresses. The priority in Wales to expand the use of virtual wards within GP cluster areas may also be a suitable place to identify the members of their practice population that are at risk of a fall.  


Expanding the cohort to include those individuals recently discharged from hospital and recovering within Reablement teams could provide vital activity data that may assist with developing personalised treatment plans. This might be able to measure the impacts on readmission rates to hospital as well as whether people then go on to require long term services from social care. 

 
The impact of COVID-19 restrictions has exacerbated the issues already faced by the older population and many people are presenting later with more complex health needs as well as social isolation. This will have an impact on their activity and confidence to go out into the community. Working with colleagues in the community voluntary sector who could support with the provision of devices and support with setting activity goals as part of community groups might also help increase individuals activity. 
 
Unintended consequences may include improved mental wellbeing, increased confidence and improved physical health rather than just maintenance and prevention. This project may also improve client’s confidence in using technology with the support of the falls team. There is a risk that promoting activity with the hourly reminder and the clients awareness that their activity is being recorded may cause anxiety or possibly a fall from trying to move too often. 

Ensuring there is appropriate and timely support for individuals using technology is also critical to its success and this needs to be built into any future plans to expand the provision. The over 65 population tend not to be confident or familiar with the use of digital technologies and therefore will need assurances that support is available for them (Digital Communities Wales, 2021). Future generations are less likely to incur the same issues with digital literacy and so there may be less intense demands on individuals to support with the daily use of wearables in the long term.
  
  

Conclusion
This essay has set out to explore a project within health and social care that advances the use of digital technologies on the context of a recognised need for digital transformation across Wales. With effective project methodology and planning and engagement from the wider MDT there is scope that this project could have an impact for organisational priorities as well as patient wellbeing outcomes. 
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