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Domain
Musculoskeletal pain is becoming a growing concern within Western society, causing multiple issues including time off work, reduction in social activity and contributing to some mental health difficulties. Within the UK, approximately one third of the population are living with some form of musculoskeletal pain, ranging from arthritis to non-specific low back pain (The State of Musculoskeletal Health, 2021). As a result, this is causing a noticeable impact on the NHS and is a significant cost, in 2017 causing a £10.2 billion-pound direct cost to the healthcare system (The State of Musculoskeletal Health, 2021). In addition, 8.9 million workdays were lost in 2019/20 due to musculoskeletal conditions or pain (Work related musculoskeletal disorders (WRMSDs) in Great Britain, 2020).
The Torpol Review clearly illustrates a further need for the health service to engage with digital working on multiple levels, with telehealth and smartphone applications being predicted as the top two most impactful technologies for the NHS (Torpol et al, 2019). When consulting the Office of National Statistics, several promising figures can be seen which only lend themselves to a shift in digital health: Daily internet usage continues to increase, mobile phones are the most popular way of accessing the internet, and 77% of the population access the internet “on the go” (Office for National Statistics, 2018). One area to consider, however, is that it appears that as a person ages, their use of a mobile phone declines. 97% of people aged 25-34 years access the internet via their mobile phone, only 37% of the populated aged over 65 can report the same. This may be due to the preference of older generations to use a tablet computer for internet access, or it may be indicative of reduced digital literacy throughout generations (Office for National Statistics, 2018).
Value based healthcare is a prominent feature of Welsh government policy, urging all healthcare providers to work to optimise patient outcomes by focussing efforts on the highest value treatments (Aylward, Phillips and Howson, 2013). At a practical level, this involves collecting data on patient experience and outcome to determine value of care and allow for adjustment. This is commonly done through Patient Reported Outcome Measures (PROMs), and there is wealth of evidence behind their collective use (Black, 2013). Work has already begun at an all-Wales level to globally increase PROM collection, and Cardiff and Vale Health Board has conducted a large-scale roll-out of a generic PROM for all patients (Withers et al., 2021). The limitation of this is that it lacks specific detail and has only a small scope on the usefulness of the data, with an argument to be made that bespoke PROM selection at a service level may be more effective. However, there are also documented barriers to PROM collection at an individual level, for example a lack of process or procedure (Kyte et al., 2015), contributing to an overall underuse across Physiotherapy.  
Therefore, the purpose of this project is to develop a digital solution to the chronic underuse of PROMs within Physiotherapy, specifically Musculoskeletal Outpatients. 
PRISMA 
In order to evaluate possible digital solutions, a literature search is necessary. The PRISMA approach has been demonstrated as the most effective procedure (Page et al., 2021).
Databases searched were ScienceDirect, PubMED and CINAHL in order to ensure peer reviewed sources from medical backgrounds. 
The search terms used are: 
· Physiotherapy, 
· Outpatients 
· Patient reported outcome measures
· Barriers and facilitators
Inclusion criteria was set as the musculoskeletal setting, including barriers and facilitators, and English language.
This search returned 96 results after excluding duplicates. Of which, 47 were excluded for the incorrect setting and a further 18 did not include barriers or facilitators. 
A secondary, follow-up search was then conducted as a comparison, replacing “barriers” with “digital”, returning 11 papers. After excluding duplicate results, there appears to be limited research into Physiotherapy specifically, necessitating review of evidence from outside of Physiotherapy. 
Literature Review
It is widely accepted that the use of PROMs is beneficial for improving outcomes and patient care (Verheyden and Meyer, 2016). However, it is acknowledged that they are also widely underused for a number of reasons, largely organisational, with Kyte et al. (2015) recommending implementing an efficient PROM collecting system. 
Kyte et al (2015) discuss an overview of PROMs within the NHS, exploring their use and benefits, as well as any barriers to use. They describe the introduction of the use of PROMs in 2009 as a means of improving treatment quality and outcomes, and it is widely agreed upon that this is achieved. Therefore, at surface level there should be limited reason to not regularly employ them. Parish, (2021) concurs in a small-scale study, investigating the impact of a qualitative PROM on patient outcomes by comparing scores given by the patient and the physiotherapist over repeated sessions. Albeit a small study of 25 participants, it is one such case indicating the positive impact of PROMs on patient outcome, confirming that the implementation of a PROM had a clinically significant impact in that the patient felt they had a better relationship with the therapist. However, one acknowledged limitation is variability within PROM completion, which may lead to bias. Carter (2021), when investigating the effectiveness of the MSK-HQ, noticed that completion rate at initial assessment was four times higher than at discharge, raising questions over the validity of the findings. Similarly, Eldin Alreni, McRobert and McLean (2021) found that one third of clinicians implement no PROMs at all during their consultations, leading questions as to barriers to implementation. 
Verheyden and Meyer (2016) published one of the first comprehensive pieces of literature on the use of PROMs within physiotherapy. Within their summary, they report several reasons why there is a lack of regular PROM use, including perceived lack of resources, lack of administrative support, perception of lack of clinical appropriateness, and a lack of clinical consensus. However, Käll, Larsson and Bernhardsson (2016) suggest, in their study of 488 clinicians, that a way to combat PROM underuse is through tailored implementation. They found that 54.8% of their experimental group reported using PROMs frequently after implementation, compared to 35.6% of the control group. Comparatively, the findings of these two studies suggest that the root of the issue may lie at a structural level rather than individual. Outpatient clinics tend to be fast paced with limited time for assessment, treatment and any associated administrative tasks, therefore additional tasks appear likely to be abandoned in favour of essential duties. 
Boyce and Browne (2013) conducted a systematic review of available PROM feedback data to assess the impact on patient feedback and treatment outcomes. Whilst the outcome of the review overall favoured the use of PROMs, with specialised measures used in specialist circumstances providing the greatest value, it was reported that the quality of studies at the time was poor. As a result, they concluded that further qualitative research was needed of higher quality to greater assess impact. This appears to have been fulfilled, and a second systematic review aimed to assess these factors. Briggs et al. (2020) conducted a systematic review of PROM implementation, specifically investigating barriers and facilitators to their use. Whilst including Occupational Therapy and Speech and Language Therapy, the majority of studies were based in Physiotherapy, maintaining high clinical relevance for this project. After exclusion criteria, 15 studies were included for review, of which 11 were exclusively Physiotherapy. Several themes were identified in keeping with the current consensus of a lack of system structure for routine PROM collection, with lack of support and lack of infra-structure being highlighted as two key domains. Further key findings were a lack of training, lack of time and inaccessibility of the PROMs themselves added to the barriers to regular use. This is in keeping with Verheyden and Meyer (2016), indicating a lack of structure as a primary cause for underuse. It also adds weight to the argument of Käll, Larsson and Bernhardsson (2016), in favour of further training. Clinical experience may be another indicative factor, with a tendency of less experienced therapists to not use PROMs routinely, or at all. At a personal level, barriers have been identified as lack of knowledge or lack of perceived value (Briggs et al., 2020), which not only deviates from the current consensus thus far, but aids in building a more complete picture.  Clinicians with less than 5 years of experience are far less likely to routinely use PROMs, whereas with 15 years or greater the likelihood increased significantly (Eldin Alreni, McRobert and McLean, 2021). 
On the other hand, Belazi, Goldfarb and He (2014) listed speed of administration and ease of use as potential facilitators, as well as access to technology and adequate training. This is further corroborated by (Briggs et al., 2020) in listing facilitators, which appear to be the inverse of the reported barriers. Adequate knowledge, value and support are all listed as facilitators to regular PROM use. Therefore, this suggests that the barriers and facilitators interact with each other more as a sliding scale, rather than as two unique entities (Duncan and Murray, 2012). In practicality, addressing the barriers directly may have the potential to inverse the effect and promote the use of PROMs in clinical environments. 
As part of work to encourage standardised PROM collection, Burgess et al. (2021) conducted a survey of 199 participants, 166 of which were clinical, on their insights in data collection. 26% of respondents responded with not completing any PROMs at all, citing the lack of digital integration as one of many factors. As many services are moving to an electronic patient record, the increased administrative burden of translating paper outcome measures can be laborious enough to deter staff from even attempting. Burgess et al (2021) later comment on the possible strengths of digital integration as a form of improving communication between clinicians and patients, and the added value this would bring to services. Unfortunately, there is limited data available on digital implementation of PROMs within physiotherapy specifically, therefore difficult to draw conclusions on the effectiveness of digital integration. However, Newell, Diment and Bolton (2016) examined the feasibility of digital PROM collection within Chiropractic clinics using a web-based application. Aiming at addressing the highlighted barriers of lack of infrastructure and time, they determined that it was indeed feasible to implement a digital method of collection. In particular, the benefits included automated data collection and ease of access for patients, as the questionnaires were accessible by any internet enabled device. 
Within wider medicine, a systematic review of 32 studies evaluates the use of electronic PROMs compared to traditional methods. It is acknowledged that electronic PROMs appear to have equal value with regards to outcome scores as their pen-and-paper counterparts (Gwaltney, Shields and Shiffman, 2008), therefore the scope of the review is primarily to assess for wider value. Of the papers included, preference was shown towards electronic PROMs, with a greater preference within modalities shown towards a tablet computer. Time taken for completion was not significantly changed, on average adding nine seconds compared to a pen-and-paper equivalent. Additionally, there was a reported reduction in missing data through lack of response or incorrect completion (Meirte et al., 2020). Whilst not addressing the barriers previously listed, this literature review adds considerable support for the use of electronic PROMs in clinical practice. It does, however, indicate a patient preference towards electronic, adding value to the proposition of a digital solution. 
Scope
Considering the presented evidence base, it is clear that a significant barrier to PROM use is the lack of infrastructure, time and ease of use. In order to maintain an evidence-based approach, it is prudent to address these barriers in a way that is as user friendly as possible, whilst providing in-built robustness for future changes as services and technology develop. 
Aims and Objectives:
The overall aim of the project is to increase use of PROMs and to improve ease of access for both clinical staff and patients alike. As with all projects and business proposals, it is important to highlight these objectives in such a way that makes them measurable and, ultimately, attainable. Therefore, this section aims to define these objectives into more specific criteria.
The first objective of the project is to increase clinical use of PROMs with as many patients as possible. To quantify this, using total PROMs completed as a key performance indicator, a predicted outcome would be an increase in 50% within 6 months of implementation. 
A second objective of the project is to improve the practical application of a PROM by the clinical staff, meaning to increase ease of use and to reduce the time burden compared to the existing practice. Current practice is to near exclusively use a paper form and then copy the score onto the electronic patient record, causing a duplication in work and, in doing so, create obsolescence of the paper copy after the score has been documented. As a quantifiable metric, using a numerical rating scale, the objective is to increase staff satisfaction with their ability to regularly complete PROMS by three points within 6 months.  
Methodology
Project Management
There are a multitude of project management methodologies to consider when developing a new software application, however it could be argued that the most suitable would be aligned with the Agile manifesto of technological development. The Agile manifesto aims to improve software development and focusses on four key values within the twelve principles: individuals and interactions, working software, customer collaboration and responding to change (Manifesto for Agile Software Development, 2001). In short, the principles of Agile aim to take the focus of software development and move it towards the product itself. It examines how well the product completes it’s intended tasks, and how well it interfaces with the intended users. As this solution would form a bridge, of sorts, between clinicians and patients it is important to consider this as a focus. 
One such methodology is Scrum. Scrum is an iterative methodology that originates in Japanese and American technology companies who identified a more flexible and dynamic development approach was needed in order to maximise productivity (Takeuchi and Nonaka, 1986). The benefit of Scrum methodology is the entire team stays together throughout the project lifespan and through development phases, rather than in distinct sections. This allows for rapid and constant feedback from the team, with the differing development stages being born from this feedback. 
In practice, there are three main components to the Scrum framework: Product Backlog, Sprint Backlog, and Increment, all of which fall into a Sprint Cycle. The Product Backlog can be considered the aims of the product, whereas the sprint backlog is more of a “to-do” list for the sprint cycle itself. Maintaining the flexibility of the Agile mindset, the Product Backlog is intended to be dynamic and revised often as the project progresses. The Increment refers to the output of the Sprint Cycle, or rather the conclusion of it. It is a defined end point when the Sprint Backlog is completed or a “done” state is reached. This process allows for a project to be succinctly broken down into much smaller tasks, affording a high degree of adaptability (Schwaber and Sutherland, 2020).
The Scrum team itself would be able to consist of a project manager, software developers, lead clinicians and administrative staff to be able to account for all factors involved. With a combined technical and clinical team, expertise can be shared throughout all stages with the aim of optimising the development process. 
Acknowledged limitations of Scrum is that it may not be suitable for significantly large-scale projects with large teams involved and is unsuitable for environments where the process is lead by a “genius” with a defined vision (Schwaber and Sutherland, 2020). By comparison, this project would likely involve a small team of clinical staff and developers, as it would be based within the Physiotherapy setting only. With a lack of defined end stage, the Scrum methodology also lends itself well to the project, as it allows for flexibility should a feature not work fully as intended or be entirely unsuitable. There is also evidence that Scrum is effective at producing high quality product. Lei et al (2017) demonstrated in a statistical analysis that Scrum and a similar methodology, Kanban, is effective across six domains: Schedule, Scope, Budget, Risk, Resources and Quality. 
Change Management
Carayon (2006) explains that considering human factors and ergonomics can help enrich product design through co-production, therefore an inclusive change management methodology is required to encompass feedback from all users. The Changefirst People Centred Implementation bases itself within the Agile methodology, is also iterative in nature, and aligns itself well with the Scrum methodology by keeping it’s focus at stakeholder and user level instead of a high level management approach. The process has six key factors that ensure effective adoption of long-term change, divided into two categories: Organisational and Local. The Organisational category includes Effective change leadership, Powerful engagement processes and Shared change purpose, whereas the Local category includes Committed local sponsors, Strong personal connection, Sustained personal performance and Shared change purpose (Changefirst, 2016). 
Measures
Based on previous evidence and preferences shown in literature, a mobile application appears to be a preferable solution instead of web-based. This would enable a team to capitalise on the increased ownership of mobile devices, as well as develop a solution optimised exclusively for mobile. 
In practicality, the application would follow a process flowchart that starts with referral to Physiotherapy Outpatients. The current process within Cardiff and Vale Physiotherapy is to categorise referrals based on which body area they are being referred for, for example lumbar spine or knee. This is then documented on the patient record and the clinician can see easily what area the patient has been referred in for before reading the referral itself. Within the context of this digital solution, when a referral is accepted and this data is generated, this would trigger a pre-selected PROM to be assigned to the patient. The patient would then be notified of this by text and directed to the app to complete their PROM. Prior to the appointment, the clinical staff would be able to access the completed measures and are able to make decisions based upon the scores, if indicated. 
Physiotherapists are referred numerous patients who are either considering or awaiting orthopaedic input, for example in the case of a person with an osteoarthritic knee. This instance would trigger the patient to be sent an Oxford Knee Score, which is currently the baseline measure within Cardiff and Vale in the use of decision making regarding surgical intervention (Dawson et al., 1998). If this patient scored less than 19 on their pre-assessment measure, the likelihood of a successful Physiotherapy intervention is low and it may be deemed more appropriate to redirect the referral to Orthopaedics rather than allow the patient to wait on a Physiotherapy waiting list for an extended duration, only to then be referred onwards. 
A second circumstance of this within Physiotherapy itself is regarding low back pain. The anticipated measure that would be sent to the patient in this instance is not actually a PROM, specifically, but rather the STarT Back screening tool which has been validated as a decision-making tool regarding low back pain (Hill et al., 2008). The score indicates the “risk” of the patient and should heavily influence the treatment options offered, with higher scores requiring specialist input involving psychological care. In a similar instance to the suggested knee decision making scenario, a patient referred to Physiotherapy with a high STarT Back score could be referred to a specialist, and more appropriate, service rather than possibly receiving sub-optimal care in a core Physiotherapy setting. 
For the actual implementation of this new solution, it will be examined under the domains of the NASSS framework to determine any limitations or perceived obstacles. This framework is a theory driven map for complex interventions, aiming to address “Non-adoption, Abandonment and challenges to Scale-up, Spread and Sustainability of technology-supported change efforts in health and social care” (Greenhalgh et al., 2017). The NASSS framework highlights seven domains which can be explored when implementing a new technology, which encourages a holistic thought process during this phase.
Domain 1: Condition
Whilst not addressing a specific healthcare condition, the condition in this instance would be the umbrella of musculoskeletal pain. Given that these often present in isolation, and that the solution being implemented is data gathering instead of a treatment approach specifically, any medical comorbidities presenting alongside the patient’s pain can be largely disregarded for the purpose of implementing a PROM. 
Domain 2: Technology
Material properties to be considered in this implementation are at both the patient and clinical side, both being access to the appropriate technology. The patient consideration is that they have a mobile device capable of using the application itself. At the clinical side, regular access to a computer must be arranged. Currently within Cardiff and Vale Physiotherapy, a recent implementation of a digital health record involved procuring laptops and as such there should be adequate hardware access for all staff. 
However, whilst data has shown that mobile phone usage is increasing, this data does not account for mobile phone literacy and usage. The majority of mobile internet users are in a younger age bracket, whereas older generations prefer to use tablet computers (Office for National Statistics, 2018). Therefore, optimising the application for both tablets and smartphones is an essential consideration for a successful implementation. 
Domain 3: Value Proposition
The value proposition is an increase in data generation and collection throughout the service. With a reduction in missed data, and the automatic digital storage, this enables easier analysis and processing with a greater pool of data.  
Domain 4: Adopters
A level of complexity that must be observed is the threat of non-adoption by staff. Socio-Technical Systems theory implies that heavily entrenched beliefs are difficult to change, and a new technology is likely to challenge someone’s current schema of operation. Socio-Technical Systems Theory serves as an underpinning thought matrix, citing six key facets: People, Infrastructure, Technology, Culture, Processes/ Procedures and Goals/ Metrics (Trist and Bamforth, 1951). Therefore, careful consideration must be taken to ensure this does not act as a failure point of the project. In practice, this would involve compiling a list of factors under each heading and working to eliminate any complexity within them, for example ensuring that adequate hardware is available under the Technology heading. 
Domain 5: Organisation
Kane et al (Coming of Age Digitally, 2018) propose that digital change is organisation focussed more than technological, as it changes fundamental working processes at the same time as implementing a new technology. However, oftentimes organisations view this as the opposite, which can pose new challenges. To overcome this, or any internal resistance, it is important to have clear communication across teams, and work closely with stakeholders to ensure that the goal of a new digital approach is clear (Yeow, Soh and Hansen, 2018). 
This aligns well with the Scrum approach to project management, as a core component of the methodology involves clear communication across multiple teams and regular feedback from stakeholders. 
Domain 6: Wider system
Some of the PROMs commonly used in physiotherapy are as a result of demand from other services, for example orthopaedic surgeons. In order to avoid disruption initially, and improve care quality long term, a harmonious integration of this solution and existing pathways must be aimed for. If an outcome of a PROM would indicate referral to a new service would be more optimal, provisions must be in-built to allow for this. 
Domain 7: Embedding and Adapting over time
This domain refers to the necessity of a technology to be adaptable and flexible in order to ensure long term engagement, and the avoidance of abandonment. By combining the Scrum and Person Centred Implementation approaches, flexibility is built into the process itself and, as such, should be able to be maintained over a sustained period The nature of the solution itself, a mobile application, lends itself to flexibility as it has the ability to be changed over time with updates. 
With regards to organisational resilience, the department can demonstrate this in the event of a catastrophic failure by reverting to previous management. With the paper copies and current process functioning as an effective failsafe, this allows full immersion in the new technology with confidence.
Impact
When implementing a new solution, defining and measuring impact is key to determining success. Within the scope of this solution, the objectives are clearly defined and largely protected from external influence, with pre-existing data to refer to. One key performance indicator to reference is the number of PROMs being completed within a certain time period, so a simple measure of impact is the percentage increase in PROM usage pre and post implementation. The post-implementation data would be easy to collect due to the nature of it, however the pre-implementation data would be within paper notes and unlikely to be stored centrally. An audit would be required, admittedly adding to the project process, to give a clearer example of impact.
Causation
Causation, as opposed to correlation, is the influence of an event or system on an outcome (Rohrer, 2018). In practice, it would be seen as a defined X = Y, in the instance of this project the use of the application resulting in an increase in PROM collection. However, it is necessary to consider external factors that may also influence this outcome. Objective one, increasing PROM collection, is unlikely to be affected by external factors due to the barriers listed often suggesting procedural change is needed. Although, a current national drive within Wales to standardise PROM collection may coincide with the implementation, influencing the outcome (Burgess et al., 2021). As this only involves three specific PROMs, it is possible to control for this influence by assessing data on other PROMs completed. 
Objective two can be reported on directly from the clinicians via the proposed satisfaction questionnaire, and subsequently analysed qualitatively for themes and trends. Other influencing factors could include morale within the workplace and a general acceptance of a shift to digital working, which would need to be specifically referred to in the feedback and examined for any bias in results. 
Improvements
As discussed within the NASSS framework, a project must impart value in order to be a useful and worthwhile investment. One direct improvement to the service that would be made from regularly and digitally collecting outcomes is the ability to reduce waiting times on a multi-service level. A patient may be waiting on a Physiotherapy waiting list for up to three months, only to be referred to a different service, which undoubtedly creates frustration for the patient and causes a delay in optimal care. Arguably, this delay can also result in a change in presentation and ultimately contribute to increasing care costs. 
A second direct service improvement would be an increase in data availability on patient outcomes, as well as increased visibility of this data for managerial staff. Automatically centralising all PROM data creates a streamlined process for managers and service leads to be able to easily audit a multitude of breakdowns. It would also reduce the burden on clinical staff who would usually lead these audits, as the data is immediately available as and when needed. In terms of healthcare commissioning, by increasing outcome data collection it is easier to see overall trends and focus efforts to improve specific areas. It would also be valuable for service directors as an easy way of assessing service value. 
A third and final direct improvement to the service is cost saving. Whilst initially an expense is expected, it is reasonable to predict a reduction in overall spending when compared to existing methods. One study discovered that comparatively, a digital method of collecting PROM data cost 3% of that of a paper method (Touvier et al., 2010). Given that the aim of this project is to increase PROM collection due to low numbers, expected expenditure currently may be lower than comparable evidence, however the principle remains. 
However, as part of designing an intervention it is prudent to account for any possible unintended consequences of a new change. One such consequence as part of this implementation could be the alienation of staff and a possible loss of clinicians. Despite implementing the Person Centred Implementation framework, the project itself is disruptive in that it causes a significant change to current working practices. As such, some staff may find themselves challenged by the new process and may find it difficult to adjust their practice accordingly. The NASSS framework discussion aims to reduce abandonment, however it may not account for staff who are either unwilling or unable to engage with the process. These staff may feel their only option is to leave the service, instead of taking necessary steps to adjust their practices. This would be mitigated as best as possible by introducing a digital “champion” role to help offer mentoring and training as needed, however the possibility of losing staff remains. 
Another possible consequence would be the increase in workload for administrative staff. Whereas clinical analysis would historically be conducted by clinical staff, due to the level of understanding needed, this could be delegated to clerical staff if a procedure is developed. With the collection of results in an accessible, central location, it is entirely feasible that a process map or instructional flowchart could be written to instruct certain clerical staff on how to process the results into a meaningful or presentable state, for example into a graph or chart. Depending on staffing levels, this could add an extra pressure to the already high workload of clerical staff and, unfortunately, increase stress. However, this may be possible to mitigate by automating the process within the solution itself. 
Future developments
The benefit of a bespoke application development instead of implementing a solution from the market is the increased scope for additional function as time passes and opportunities arise. These may further the initial design or, as will be discussed in this subsection, alter the direction and scope of the application itself. 
One development would be an addition of continuous health monitoring of staff, adding to the ability to implement patient initiated follow-up care. For patients with chronic pain or incurable conditions, being able to monitor their health remotely is a valuable asset in maximising the value of their healthcare. The application would be updated to send repeat PROMs at set intervals, with scores able to be plotted on a graph by the clinician. This allows the physiotherapist to quickly see an overall trend in the patients condition and, if needed, offer intervention. It also gives the ability to objectively present an assessment to the patient, or other staff. As a final update, there is possibility of adding an automatic alert when a PROM is below a pre-determined threshold, which would be programmed to notify the physiotherapist and prompting intervention. 
A second future development would be the integration with text appointment reminders. An initial text sent to acknowledge acceptance to the waiting list would invite the patient to access the application, then further reminders could be sent via notifications within the app. This could be achieved either as a timed reminder, or as part of an internal calendar within the app itself. If the calendar approach is feasible to adopt, this could be expanded upon further by allowing cancellation and booking appointments entirely by the patient. As a result, this could greatly reduce the burden on clerical staff, releasing them for other duties.
A third and final development is the opportunity to introduce artificial intelligence as part of the process. Whereas the current proposition involves manually reviewing PROMs and making decisions on waiting list positions or onward referral, it is possible this could be achieved via artificial intelligence and automated entirely. Tschuggnall et al., (2021) investigated the use of machine learning to predict treatment outcomes by processing 1047 patient records. The outcome showed that 65% of cases would be able to outperform baseline measures and, ultimately, suggests that machine learning is a feasible option for predicting healthcare pathways. 
Conclusion
In conclusion, a mobile application-based solution to PROM underuse in Physiotherapy could potentially address several barriers addressed in the literature and have wider reaching impacts on adjacent services. Utilising an Agile methodology allows for the project to remain person focussed and maintain an iterative, flexible nature. By taking a development approach with a new technology, instead of implementing an existing solution, it also allows for great scope for further development and a more significant impact on the service. 
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