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Our current models of managing long-term health conditions in Wales is broken and not fit for purpose in the current health climate, this project offers the opportunity to build on and join up evidence-based practices in digital health and behavioural change practices to realise the true potential of providing the right care at the right time, first time for service users with long term health conditions. If successful the project would demonstrate improved patient health and wellbeing outcomes, a reduction in the burden of care associated with long-term health conditions by activating service users through an app-based platform to make better health choices relating to their ongoing condition management. The vision and value of the project relating to health outcomes, health economics and impact on the wider health care system to support long-term condition service users to self-manage could be ground-breaking.

Healthcare systems worldwide are under increasing pressure and the management of long-term conditions, and their accompanied complications place considerable pressure on both the patient and the local healthcare systems alike. It is estimated that the burden of care for long term condition in the NHS is between 70-85% of all disease. The Department of Health report in 2012 estimated that around £7 of ever £10 spent in health and social care in England can be attributed to service users with long term conditions (Department of Health, 2012). The report outlines that 70% of hospital inpatient bed days, 50% of GP appointments and 64% of all outpatient appointments are attributed to service users with the diagnosis of at least one long-term condition.  With an aging population and the increase of long-term conditions within that population the Department of health estimated that it would require a further £5bilion in extra funding to cover the shortfall by 2018 (Department of Health, 2012).
Although health services in Wales and England will differ, it is reasonable to a high level of probability that the statistics in Wales would mirror with those in England due to synergies in the general principles of care and population demographics.
The additional complication brought about by the COVID-19 pandemic has placed further pressure on those with long term conditions and the associated services that support them. With many service users choosing not to access healthcare or unable to book appointments during the pandemic, the health service is beginning to understand the scale of the burden of care for long term conditions as a result of the COVID-19 pandemic (Charlesworth, Watt & Thereby 2020).

A literature review into long term condition management and the use of mobile applications was carried out using the PRISMA model. Using UTSD library, Google, Google Scholar and PubMed to search sources of research the literature review would identify literature that supports the use of mobile apps to improve health for service users with long term health conditions. Using the key words “health app” “self-care” “patient activation” “behavioural change” the search was filtered for peer reviewed articles where full text was available online given the timeframe of the project. By using terms such as “gamification of health” we were able to identify more evidence around App based rehabilitation linked to self-care or self-management. Google searches were used to find guidelines and government reports and recommendations around the adoption of digital health for long term condition management.

17 Records identified through other sources
145 Records identified through database searching



15 Records removed after duplicates 




111 Records excluded
147 Records screened for relevance



7 Full-text articles excluded for eligibility 
36 Full-text articles assessed for eligibility 



21 Studies included in qualitative synthesis



9 Studies included in quantitative synthesis 

The records were screened for relevance to the subject and articles for medication compliance in self-care were removed. Article with small samples were also excluded due to the number of articles and the timeframe of the project.
The evidence for app-based interventions for health has been growing rapidly over the last few years. The ability to pass information and knowledge between clinician and a well engaged service user has been made easier by apps.  (Walters et al. 2020) The limitations identified by the literature search related to apps ability to provide individualised self-care and this limits the improvements seen in the health outcomes of non-engaged individuals on the same platforms (Liu, Xie & Or 2020). The evidence collected in the literature review suggests that there is sufficient evidence to support the use of mobile apps to support self-management however larger randomised controlled trials are required to support this theory (Yerrakalva et al. 2019).
While many studies have focused on the management of Diabetes and Respiratory care management strong parallels can be drawn that health improvements that can be realised in physical health by adopting the principles of improved activity levels and health literacy. 

[bookmark: OLE_LINK1]Behavioural change to support self-management or self-care is recognised internationally as the most clinically beneficial practice to improved health outcomes for service users with long term conditions (Gibson et al. 2003, Newman, Steed & Mulligan 2004). Behavioural change interventions are a set of activities or interventions that when coordinated elicit a change in a specified behaviour pattern (Michie, van Stralen & West 2011). Service users practicing self-care who understand how their actions impact on their own health have better health outcomes, access healthcare services less frequently and lower the burden of care associated with their conditions. Understanding the activation levels of service users and targeting interventions is key to prudent healthcare and reducing the burden of the conditions associated with high levels of service access (Bu, Fancourt 2021). Gaining understanding and stratifying service users activation levels will influence the best course of action for an individual at that specific time during their condition management (Tack 2021).

The average patient activation measure (PAM) score in the UK is 59.43 across the general population which places the average person in the “taking action” category or at level three. For those with a long-term condition such as arthritis 51.4% scored lower than 55.1 PAM score placing them in the lower 2 levels of activation. The ability to target interventions based on activation levels would allow the workforce to engage with service users in a prudent and clinically effective way supporting service users to reach higher levels on engagement in self-care and activation (Ellins, Coulter 2005).

The ability to Identify what type of support or intervention a service user will require based on their Patient Activation Measurement (PAM) provides improved insights and the ability to deliver informed intervention that can range from 1:1 therapist interaction for those with the lowest activation scores right through to peer supported interventions and supported self-care for those who have higher levels of activation  (Hibbard, Judith H., Greene 2013).

In October 2020 the National Institute for Health and Care Excellence (NICE) produced guidance around the use of digital and mobile technology to support behavioural change interventions. The guidelines recommends that digital change behaviour interventions (DCBI) can support the adoption of health-related behaviours using remote interventions either by clinician supported use or independent patient use (NICE 2020).

The ability to use mobile applications and tablet computers as a conduit to support self-management is a gamechanger and has demonstrated improvements in health outcomes for long term condition sufferers (King et al. 2013, Whitehead, Seaton 2016).

We have seen the surge in industry leading mobile applications such as Strava or Map my Run have harnessed behavioural change through gamification within their software in order to engage their clients. With an online community of 76milion Strava uses badges, rewards and online status encourage users to compete with themselves and others (Curry 2021).  Health insurers such as Vitality have incentivised reporting activity to reduce customer premiums by inviting them to engage in activity and share their data with them. The more active a person is the better the reward they get from their insurer. 

This project will develop and embed a digital platform to support behavioural change principles and improve the health outcomes of service users with a defined long-term condition by providing appropriate, individualised interventions that reinforce the long-term adoption of self-management techniques based on PAM scores.

Aims and objectives 
Activated or well engaged patients have been described as akin to a wonder drug for the management of long-term conditions (Roehr 2013). The aim of this project is to “activate” service users using behavioural change methodologies in a defined long term condition service by providing a supported self-management rehabilitation programme that promotes active participation in rehabilitation through engagement in an app-based platform.

A further aim of the project is to develop and embed an app-based platform within a culture that supports behavioural change methodologies to empower service users to self-care and self-manage their long-term condition and improve their activation levels. The platform will use PAM to identify which service users are most likely to engage in self-care and target interventions based on those PAM scores.

The platform will stratify service users based on their activation levels and provide targeted interventions based on levels of activation. It will identify individuals where more support is required to facilitate self-care and act as a two-way communication channel between service users and clinicians. This will allow clinicians to prioritise their caseloads based on where they will be able to add value while monitoring the activation levels of those already practicing self-care. 
 
The platform will improve activation levels and the ability to self-care during times of stress will lead to demonstrable improved health outcomes for service users with long term conditions evidenced in improved quality of life and patient satisfaction  (Gibson et al. 2003, Newman, Steed & Mulligan 2004).

The goal of the project is to reduce the % of service users in the lower activation levels by targeting health and educational interventions and then tracking progress through 3, 6 and 12 months. With the goal of supporting improvements in self-care for all service users in levels 1,2 and 3 while maintaining those already in level 4. 

The aim will be to improve the health outcomes of the local population evidenced by improved PAM scores at 3, 6 and 12 months. The improved activation levels should realise a reduced attendance in primary and secondary care for follow up consultations for service users with long term conditions (Hibbard, Greene 2013).

Patient reported outcome measures will be used to assess the impact the platform is having directly on service users’ health outcomes. The EQ-5D is a proven tool to measure changes in quality of life for populations with long term health conditions (Payakachat, Ali & Tilford 2015). While the Friends and Family Test will provide insight into the service users satisfaction where they can provide feedback that will help inform improvements in future iterations (NHS England 2014). 
 
Uptake of the platform will be monitored by reviewing the active user’s levels within the defined first adopters service and this will provide insights on how successfully the platform has been rolled out to the target population. 


Methodology
The project is complex, and its success will depend on several factors or domains. All efforts must be made to reduce these non-adoption having evaluated several options the Non-adoption, Abandonment and challenges to Scale-up, Spread and Sustainability (NASSS) framework was selected. By using the NASSS framework the project will identify potential complexity within domains as it is widely reported that complex systems are more likely to fail due to poor adoption or sustainability of the product, it is essential that these complexities are identified early, and controls are put in place to manage their complexity. Understanding and managing the risks posed by the complexity of the condition, technology, value, adopters, organisations, wider system and embedding and adapting over time will be essential in ensuring that the technology has the best possible chance of being adopted and sustained over time as outlined in the NASSS framework (Greenhalgh, Abimbola 2019).

Using the NASSS framework we can identify that the plan to develop a multi condition platform poses a significant level of complexity. The recommendation for this project is to start the iterative process with a single long-term condition with the view to incorporating more long-term conditions in future iterations.

Complexities from a technology perspective for this project would include the platforms’ ability to synthesise the use of the PAM score and relate it to the rehabilitation goals and dictate an intervention based on the service user’s current activation level. Negotiating access rights or copywrite to use the PAM on a digital platform may have a financial implication that needs to be considered. 

The value proposition for this project is complex as supporting service users to become sustained self-managers by improving their level of activation (PAM score) using app-based targeted behavioural change principles attributed to their current activation level is multifaceted. There is a direct correlation between service users PAM scores and how frequently they access healthcare. Evidence suggests that improving these scores would directly reduce the burden of care associated with their long-term condition. Better health outcomes will be realised by improving activation levels as service users who can self-manage and maintain this during stressful periods maintain their autonomy in managing their long-term health condition. Staff will be able to prioritise caseloads and can intervene at the right time in the right place for that individual by understanding their current level of activation.  (Hibbard, Greene 2013)

The adopters will be the healthcare staff and service users with long term conditions. The complexity will be socioeconomic factors with some demographics less likely to engage in technology or have lower levels of activation than the national average. Access to digital health and poor levels of health literacy may contribute to lower uptake of any planned interventions in certain population demographics. More effort must be made to support and engage with seldom heard communities, the older population and those with lower levels of education to avoid digital exclusion and increasing the health divide. (Whitehead, Seaton 2016)

The health organisation will need to provide leadership, training, a clear vision and financial support to develop and integrate the new platform within their current long term condition management structures. Cultural challenges and healthcare beliefs may need to be challenged in order to support the behavioural change process associated with successful self-management. There is often a disconnect between how clinicians perceive what their role is in supporting self-management and what should be done to effectively empower service users to make better health choices. (Hibbard, J. H. et al. 2010)

The wider system pushes for improved telehealth and new digital initiatives as outlined by the Welsh Government in their long-term plan for health and social care. (Informed Health and Care: A Digital Health and Social Care Strategy for Wales 2016) This is again referenced in the Welsh governments document that identifies self-management as one of the key principles required to assist in the management of long-term conditions for the population of Wales. (A Healthier Wales-Long term plan for health and social care 2018). The Topol review (2019) makes specific reference for the need to develop improved ways of educating the public to aid the joining up digital health to support service users with the use of new technologies.

Having reviewed a number of project management methodologies it was decided that SCRUM would be the preferred choice to realise the best results for this product.  
The SCRUM style of project management affords the team the opportunity to use the Pareto principle to develop the most important 20% of a product that will realise 80% of its value, creating a minimum viable product that can be built upon with each iteration or “Sprint”  (Kiremire 2011, Sutherland 2015).

The project will adopt an iterative approach to development and delivery of this product. Using SCRUM as the preferred style of project management methodology to ensure that the product developed is coproduced and is fit for both service users and staff alike. The team will be situated in one location as this will allow the team to come together to work on the project as this provides the opportunity for all team members to help on all aspects of the product delivery (Sutherland 2015, Walsh, Mahesh & Trumbach 2021, Carroll, Morris 2015).

The “Product Owner” will outline the vision of what the team is going to produce. They will consider the potential risks and rewards of delivering the product and outline what is possible and what can be done taking into consideration the NASSS framework they will outline the key priorities for this project.

A team will be built with the personnel required to be able to take the “Product Owners” vision and make it into a reality. The team will include app developers bought in from Digital Health and Care Wales with experience of gamification, a clinician from a service with a culture of supporting self-care in a long-term condition, a service user, long term conditions behavioural change specialist, health economists from Public Health Wales and an information governance manager. In addition to these members, we will employ a Scrum Master who will help the team eliminate impediments that may slow down their progress. Their role will be to coach the team through the Scrum framework and eliminate waste at any possible point (Walsh, Mahesh & Trumbach 2021).

The Product owner will consult with stakeholders on the vision and produce a “Product Backlog” which will be a high-level list of everything that needs to be done or built. The product backlog will evolve over the lifetime of the product and should be the roadmap to product delivery. The “Product Owner” will prioritise the “Product Backlog” and will engage the stakeholders to ensure that the product being delivered represents what the people want and what can be built.
Stories will be written to enable the team to gain context of why the items exist on the product backlog. An example of these might be:
		As a service user I would like to know how active I am and what I can do to be more active?
		As a service user I would like to know how active I should be, what should I be aiming for?
		As a clinician I would like to know if the programme I am advising is having the desired effect on improving the service user’s health outcomes?

The team will then agree the priorities based on what adds value to the product. If a feature does not add value, then it is cut from the “Product Backlog”. Using this method of prioritising the work ensures that the team is working towards the main items that will add the most value and it eliminates waste from the production. High Value items should be at the top of the “Product Backlog”.  

Once the priorities on the “Product Backlog” have been agreed the team will go about estimating the amount of effort it will take to complete the item. They will ask the question “what is the definition of Done?” for that item, and what are the standards required to call that item done. Estimating in size rather than hours of work is important in order to plan reality not fantasy. Using the Fibonacci sequence to estimate the effort value of each item on the “Product Backlog” has been proven to improve the ability of a team to estimate with greater accuracy, using planning poker alongside Fibonacci sequence scoring improves the team ability to refine estimate where there are discrepancies of the effort required to complete the work (Sutherland 2015).

The team will meet for Sprint planning where the “Product Owner” and “Scrum Master” plan the “Sprint” and decide on the length of the sprint and what will be included in that sprint.
The team will work in cycles called “Sprints” and the priorities from the “Product Backlog” will inform how many they can complete within that cycle or “Sprint”. 

Once the “Product Backlog” items are agreed the work will be made visible on burn down charts and Scrum boards. This way the team can see how much progress is being made towards the sprint goal. Work will be classified into Do, doing and done. This process allows the team members to see where there may be impediments in the work and the scrum master can help remove these in order to improve the team’s “Velocity”.

Having the team all located in one place provides the opportunity to meet daily for the “Daily stand up” and the team can ask 3 simple questions.
	“What did you do yesterday to help finish the sprint?”
	“What are you going to do today?”
	“Is there anything blocking you or the team from reaching the goal?”
The Scrum Master is then responsible for removing any impediments that may be limiting the velocity of the team.  

At the end of the sprint the team will have a “Sprint review” or “Sprint demo” to showcase what they have accomplished during the sprint. This is an opportunity for the product owner and stakeholders to see what has been completed or “done.”

The next stage is the “Sprint Retrospective” where the team can potentially release the first version of the app to the customers for feedback. There would need to be an equality impact assessment and safety case readiness report completed prior to release. This is the time to reflect on what went well in the last “Sprint” and what can be improved for the next “Sprint”. The process then starts again by revieing the “Product Backlog” and the teams velocity (Sutherland 2015, Walsh, Mahesh & Trumbach 2021, Carroll, Morris 2015).


Measures 

The platform will offer rewards through progress achievements, badges, the potential to share your activity if you choose to do so on local leader boards supporting an online community through peer support in line with behavioural change principles. It will provide feedback to both the individual and the healthcare practitioner overseeing the individual’s rehabilitation programme using data from service users and measuring levels of patient activation to provide personalised care and improved channels of communication.
Improving feedback between clinicians and service users and the gamification of rehabilitation plans will improve the service user’s ability to access the right treatment at the right time to unlock improved activation levels throughout the course of their long-term condition management. Understanding the individual needs of service users through real time feedback will benefit both the service user and the service provider. The project will deliver the ability to target interventions and reduce the burden of routine care for those patients who are already activated and identify those who need additional support to self-care (Marley et al. 2021). The platform will Identify a service user’s activation levels, and this will enable clinicians to target their interventions based on activation scores (PAM) and realise improvements in PAM levels through gamification of activities, nudging, ask your clinician chat, and targeted educational content. The platform can be used to push notifications to encourage service users, educate on new developments in treatment or self-care that will be targeted to individuals with specific conditions (Cugelman 2013, Hibbard, Greene 2013, Zia et al. 2020). 

The PAM-13 Patient activation measure (PAM) have been proven to accurately reflect the activation levels of people suffering with long term conditions such as osteoarthritis of the hip and knee (Eyles et al. 2020). Using this validated measurement tool provides quantitative data that will outline the demonstrable changes in patient activation that the new platform has supported.


Clinicians using the platform will be assessed using the CS-PAM to understand their beliefs and attitudes towards self-care as some may need support to transition to a culture where they support the patient as an independent actor in the management of their condition. Moving to a culture where the service users lived experience and personal beliefs holds equal value with the knowledge of the clinician (Hibbard et al. 2010). Choosing services where this culture is already embedded will provide the platform with the best opportunity for success and greater clinical outcomes. 

Training and education for clinicians and stakeholders in digital proficiency and the culture change is required to support self-care will be vital for the success of this project (Topol 2019). Understanding the interactions that clinicians have with service users to support independent decision making and empowering the service user to make better health choices is essential (Hibbard et al. 2010).

Marketing the product in a positive way that demonstrates clearly the value and evidence base for the of adoption and embedding the product and evidencing the potential harm in maintaining the current status quo. Providing regular updates on key milestones in the project development to stakeholder groups and evidencing the change in culture and positive outcomes that the project is delivering while also identifying potential impediments in the project ongoing success. Keeping the stakeholders engaged throughout the project is essential to the success of the project’s overall longevity.  

The cost saving element of producing software to improve productivity and better management of long-term health conditions may not be realised in the short term. In reality there is likely to be at least a ten year gap before the project may demonstrate any return on investment due to the ‘productivity paradox of IT’ as the cultural and workforce changes required will take time to embed (Wachter 2016). 

Improvements 
The ability to improve PAM scores by the gamification of rehabilitation programmes through behavioural change in a long-term condition service will have wide reaching implications for many long-term conditions. Long term health conditions often share similar complications and demonstrating the ability to improve activation levels in one long-term condition would have significant implications for other groups of long-term conditions, their healthcare models and their service user’s health outcomes (Pearson-Stuttard, Ezzati & Gregg 2019).

The ability to link the application / platform to wearable tech in the future would improve the user experience and provide insights to clinicians who would have the ability to analyse the data and provide real time interventions or nudging if required. The data could be stratified so that targeted interventions can take place at the right time for the individual using the platform (Pearson-Stuttard, Ezzati & Gregg 2019).

Future developments such as advertising or promoting relevant local support groups / networks using location data on the platform will elevate the importance peer support and provide service users the opportunity to share real life experience and demonstrate the value that lived experience can bring to long term condition management. 

Building an infrastructure of digitally competent clinicians with the knowledge and skills to support the adoption of digital health will be essential to achieve and sustain any potential developments. Training and education in digital health technologies for clinicians and healthcare undergraduates explaining the underpinning rational for their use will support adoption, sustainability and reduce the potential for abandonment (Topol 2019, Informed Health and Care: A Digital Health and Social Care Strategy for Wales 2016)

Understanding that seldom heard populations may have cultural differences that require additional support to manage digital health solutions. The ability to provide the tools to support these needs in a way that is in keeping with cultures and customs will be essential in mitigating any potential for increasing health inequality. Working with third sector organisations to address issues that limit access to digital health particularly with those communities that form part of digitally excluded population. 

Strong leadership and buy-in at national and executive level within the health service is required to drive a cultural change in Digital health and how clinicians view their role in supporting service users with long-term conditions to self-manage. 

One of the potential challenges for this project will be to keep long term condition service users engaged in the platform over time. It is essential that the platform delivers the ability to engage and monitor activation levels in order to identify when and what interventions are required as a scatter gun approach to dissemination of information and activity or health interventions has little evidence to support its use in long term condition management. Providing individualised programmes to activate or maintain patients’ activation through gamification and behavioural change methodologies on a platform will demonstrate benefits in the short term however, keeping them engaged over time will be the real challenge.

Engaging with Public Health Wales and local leisure to offer rewards for activity and access to facilities at reduced rates in line with the National exercise referral scheme (NERS) would be a useful addition in future iterations as there is evidence to support incentivisation and it has had positive results in previous studies. (Agarwal et al. 2021)


If we can meet all these challenges the project can provide a blueprint to revolutionise the way, we interact with our service users leading to improved health outcomes that can be sustained over time. 
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