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Achieving Delivery of Outpatient Digital Transformation Using Two-Way Messaging Services between Patients and Their Clinicians


Introduction 
[bookmark: _GoBack]
Policy Goal

Following the COVID-19 pandemic, there has been a renewed interest in outpatient transformation, with the aim of modernising planned care to reduce the inflated waiting times for secondary and tertiary care outpatient consultations that have built up as hospitals had to prioritise acute unplanned inpatient care during the pandemic (Welsh Government, 2022). This recent interest builds on previous published work from the Royal College of Physicians which anticipated the rising demands on outpatient services and suggested principles for good outpatient care that if implemented could help manage the demand expected, even prior to the COVID-19 pandemic (Royal College of Physicians, 2018).

One of the recommendations in the RCP paper is to develop a system to encourage self management of long term conditions, using a combination of remote consultation, disease activity monitoring tools, adherence support and two way messaging. However, this paper does recommend that patients receive this in conjunction with in person contact and suggests that a hybrid model of “telehomecare and in-person visits seems best” (Royal College of Physicians, 2018) 

An example of what how the components could fit together is as follows:
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(Royal College of Physicians, 2018)

The recent Welsh Government paper also seeks to disincentivise low-value routine outpatients follow up by encouraging the development of see-on-symptoms (SOS) and patient initiated follow up (PIFU) clinical paradigms along with improving patient autonomy with self-management strategies (Welsh Government, 2022). These strategies would include self-management models to educate and empower people to effectively manage their own health and wellbeing. There appears to be a commitment to support digital platforms for patients in the health system with the aim of reducing face-to-face follow-ups and primary care presentations as people living with long term health conditions can manage their own symptomatology and effectively navigate the health system (Welsh Government, 2022).

In summary, to achieve the governmental aims of outpatient transformation, whole system service transformation needs to be actioned, the extent of which is outside the scope and word count of this assignment. Therefore, in this essay the author focuses on one component (two-way patient to healthcare worker messaging) to explore in further detail. This component was chosen because there is a paucity of such systems in the authors current health board despite the existence of published research to guide successful implementation. The explicit support of self-management in the recent government paper suggests interest and funding of such a system in the near future making it a realistic outcome to focus on at this point in time.

One example of a stand-alone two-way SMS text messaging system is the Florence system, which has been used in multiple clinic settings with the intention of encouraging individuals to manage their own health conditions through providing a digital system where patients interact with their healthcare providers to obtain disease specific support without needed to have face to face formal consultations. In the West Midlands area in 2014-2015, the academic health science network expanded this system to 2,489 patients with long term medical conditions including hypertension, stroke, diabetes and heart failure (The AHSN Network, 2016).

Two-way messaging can also be tethered to a personal health record which in addition to the messaging may be able to include other features such as permitting access to personal pathology results and clinical correspondence along with appointment management systems and video consultation software. One such example is Patient Knows Best (PKB) and although there is little in the peer reviewed medical literature, there are multiple examples as case studies in grey literature (Royal College of Physicians, 2018). In one example, East Surrey Hospital used PKB to channel symptom recording and communication with care providers in their inflammatory bowel disease service to save 650 outpatient hospital appointments each year with the secondary benefit of empowering patients to manage their own health condition (Royal College of Physicians, 2018).

One concern is that expanding the scale of personal health records aimed to empower patients will only work if there is sufficient uptake. Another is that although two-way messaging may increase and improve the quality of the clinician-patient interaction, there may be an increase in patient anxiety or confusion relating to having information in isolation that may be challenging to process (Giardina, 2014), making it difficult to demonstrate improved outcomes in process or clinical endpoints. One solution suggested may be increase the quantity of task-specific tools in the system such as adding in medication alerts, vaccination booking tools or co-authorship of a care plan (Coiera, 2015). This point is to be considered later in the assignment when determining whether to recommend a stand-alone messaging system or to provide this service as part of a suite of applications.



Methods

Digital technology requirements

The requirements of a software system can be interpreted in different scenarios and can be either an extensively detailed formal definition of a system function or can be an aspiration statement which provides guidance as to a desired service or restriction to be placed on the system, or somewhere in between (Sommerville, 2016). One extreme could be described as user requirements which are written in natural language and aimed at what the ultimate user of the system (or the funder) desires in the system. Alternatively, they can be termed system requirements which are more specific and precise, either defining exactly what function needs to be performed or an operational constraint (Sommerville, 2016). System requirements are more likely to form part of the contract or service level agreement between the funder and the developers.

System requirements can be further divided into functional and non-functional requirements. Functional requirements are statements explicitly describing what the service does or potentially does not do given a particular situation or in reaction to particular inputs. Non functional requirements are constraints on the operation of the system, which could be either internal factors such as user and funder wish, or by external factors such as data protection legislation (Sommerville, 2016).

In this assignment, the author used a combination of interviews with leaders in healthcare at the host organisation and personal experience with implementing new clinical systems to determine the technology requirements. To take the project further, the author would recommend ethnographic study of clinical roles to examine where and how the two way messaging would be embedded into routine clinical care. These discussions shaped the subsequent GAP analysis and the evaluation framework.


Results

The requirements proposed for this software system would be as follows:

In the following statements, the term “user” refers to the patient, their carer or family member or the healthcare professional.

System requirements

Functional or user requirements 

· Patients or carers can engage in two way synchronous and asynchronous communication with their designated healthcare professional (HCP)
· Patients and carers with minimal digital literacy should be able to use the system with minimal error rates
· HCP can record the conversation to insert into the patients electronic patient health record
· Speech to text functionality using common platforms (such as iOS or Android) should be enabled to allow usage for users with disabilities that prevent finger or text typing

Non-functional

· All users have to complete two stage authentication to access two way asynchronous and synchronous messaging
· HCPs register onto the system prior to login with their professional registration details (e.g. General Medical Council or Nursing and Midwifery Council details) to verify their clinical role
· Synchronous messaging should be functional at regular outpatient clinic times (for example during the normal working day between 9.00am-5.00pm on weekdays)
· Asynchronous messaging should be functional twenty-four hours each day
· Unanticipated downtime within normal working hours will not exceed 5 seconds in any one day
· All users require one week notice for scheduled downtime of the system 
· The system should be functional with 3G mobile signal strength and phones or mobile devices that have been on the market since 2015 
· HCPs should be able to use the system after 30 minutes of web based online training

Data collection and analysis

· The system produces a report at the start of each calendar month detailing both time spend in synchronous messaging for each clinical service and amount of asynchronous messaging, measured in data size (to ensure patient sensitive data is not read by those without authorisation)

Knowledge management

· The system links to online patient fora to enable sharing of experiences and informal between patients where this is wanted
· The system links to the NHS.uk website and disease specific guidance approved by National Institute for Health and Clinical Excellence (NICE)

Technical standards

· The system meets information governance standards as specified by the host organisation
· The system must meet the clinical safety standards of DCB0129, DCB0160 and the MHRA guidance on medical device stand-alone software (NHS Digital, 2021)
· The system must meet NHS data privacy standards including General Data Protection Regulation (GDPR) and Privacy and Electronic Communication Regulations (NHS Digital, 2021)



Gap analysis

Many examples of gap analyses are to be found in the literature, although for this assignment, a structure has been adapted from grey literature as it meets the specific needs of the project (Forbes Advisor, 2022). For system implementation outside of the academic assignment, a more formal gap analysis would be used in line with current organisational policies and procedures. 

Stage 1: Description of the current situation

The first focus is on the internal environment in the health board. There is no current health board provider of two-way patient or carer communication with healthcare professionals. A kaleidoscope of third-party software providers provides bespoke solutions to individuals departments, often without central informatics input or support. Some of these providers have functionality to provide one-directional SMS text messaging from clinician to patient with no ability to reply. The costs of this will also vary as per supplier and will be difficult for the health board to quantify, and therefore provide a baseline for future comparison.

Currently the health board have significant pressures on outpatient waiting lists and referral to treatment times are higher than prior to the COVID-19 pandemic. The executive team understand that alternative methods of providing outpatient delivery free up resource to reduce time to treatment for others and understand the immediate benefits of digital transformation. 

The external environment is described using a PESTEL analysis:

In the political domain, there is a government white paper with a clear aim of reducing outpatient consultations to relieve the pressure on services that have not cleared routine clinical work during COVID. Therefore, there is external pressure on the health board to deliver this challenge and digital transformation could be seen as a more targeted and achievable solution than tackling large scale managerial and clinical cultural change in each outpatient department in the whole organisation.
 
There is economic benefit in reducing spend on outpatient services both for costs of premises and pressure in limited physical space and for staff time that could be spent clearing waiting lists. In the general population, there is increasing cultural expectations that services should be provided closer to home and people are less happy to be absent from work for hospital appointments that are not perceived as high-value to the patient. A minority of the population still avoid all but the most essential trips outside their home due to the perception of COVID as a continued public health threat, despite the governmental guidance to suggest otherwise. These people may prefer to communicate with the clinic by messaging.

Recent technological advances have made two way synchronous and asynchronous communication possible in a secure environment as many people use this to communicate in areas such as financial services. Widespread uptake of COVID-19 vaccination digital passes for external events and foreign travel demonstrates the improved digital literacy of the population. Concerns about global warming and carbon footprints by individuals and health boards also makes the case for technological solutions to avoid hospital visits. 

In the immediate aftermath of the pandemic there is also an opportunity for healthcare to provide digital services with less of the risk-averse culture that existed before, and organisations may be less fearful of being subject to legal action when they change their paradigms of care, particularly if clinical risk is reduced overall by reducing referral to treatment times and therefore time to curative treatments.



Stage 2: Setting goals

The following table summarises the key goals and rough timescale in the implementation of the two-way messaging system in the organisation.

	Summary of goals to be achieved


	Business proposal for funding presented to executive team and accepted. This forms the project start date.


	Within three months of project start date, full requirements and specification document is completed to go for tendering


	Within six months, system tendering complete and contracts signed


	Within nine months, system live in pilot sites with interim evaluation including patients, carers and healthcare professionals


	Within twelve months, system live in all areas of outpatients in the health board





Stage 3: Analyse gaps from where you are to where you want to be

The following table summarises the gaps in knowledge at the time of writing this assignment

	1. No central registry of systems in the health board that communicate with patients by messaging


	2. No current funding for two-way messaging system (neither pump-priming nor ongoing maintenance)


	3. Lack of awareness of options in the current market 


	4. Uncertainty about the long-term financial viability for current commercial providers


	5. Lack of knowledge of capacity within NHS Wales to provide own software system solution


	6. Absence of baseline data collection on outpatient performance and productivity


	7. Lack of central digital support within health board for currently procured third party systems


	8. Lack of interoperability between stand-alone systems and Welsh Clinical Portal


	9. Suspicion of poor clinical engagement with new digital systems in some departments






Stage 4: Establish a plan to close existing gaps

The following table summarises appropriate action points to bridge to existing gap and allow implementation of the system

	1. Perform an organisation wide audit of all software systems that incorporate messaging to establish a baseline of what is used and funded


	2. Write business case and present to executive team to fund both the requirements engineering, implementation, and ongoing maintenance of a two-way messaging system


	3. Scope out the current market for two-way messaging systems


	4. Research corporate histories and published accounts to ensure future suppliers appear robust and not at imminent risk of closure or takeover


	5. Formally approach and engage in negotiations within NHS Wales to establish if a system could be built within existing NHS structures and what constraints the current structures have regarding workforce and hardware capabilities 


	6. Perform an organisation-wide service audit examining current outpatient use and productivity focussing on the proportion of follow up consultations that could have been avoided if a see-on-symptom approach was considered


	7. Perform a technical audit of capacity within the health board digital teams for ongoing management of new clinical system and incorporate additional need into the business case described in point 2


	8. Perform needs analysis and specification of information needed to be shared with Welsh Clinical Portal and obtain information governance approvals on local processes for information sharing to be incorporated into the new system


	9. Search for a network of clinical champions in the organisation that are interested in developing the digital capabilities of their outpatient services, who are comfortable sharing positive and negative experiences in outpatient digital transformation 








Options appraisal

Three types of systems are considered in the options appraisal: a commercial stand alone communication system, one commercial system tethered to a patient health record system, one system built within NHS Wales and the final option is to not implement a system.

	Commercial standalone system (e.g. Florence)
This option is to purchase an off-the-shelf system that provides two-way messaging in isolation to other tasks.

Advantages
· Quicker time to implement as small system that is commercially available 
· Likely cheaper option than tethered system
· Published case studies of systems in use

Disadvantages
· May not cover all of documented requirements in present form
· Interoperability with current health records system may not be an option in commercial off-the-shelf system
· Isolated standalone system with little other functionality may reduce uptake for patients and carers
· Risk of commercial provider leaving market 


	Commercial system tethered to patient record (e.g. Patient Knows Best)
This option is to purchase an off-the-shelf system that provides messaging and is tethered to a patient record system.

Advantages
· Provision of other services for patients and carers may increase uptake 
· Published case studies of systems in use
· Quicker to implement compared to bespoke system as already in market

Disadvantages
· May not cover all of documented requirements in present form
· Interoperability with current health records system may not be an option in commercial off-the-shelf system
· More expensive than standalone system
· Risk of commercial provider leaving market 


	NHS Wales built system 
This option would require extensive requirements engineering and in-house software development or commercial sub-contracting to perform work not in current capacity of NHS Wales or partner organisations. 

Advantages 
· More options for the health board to decide components to include in the specification, along with ability to not include components that would be of little use to the target health system (unlike in a commercial off-the-shelf software system)
· Greater buy-in from users who can co-produce system that meets their needs specifically
· No risk associated with commercial providers leaving the market and therefore loss of product support in medium to long term
· Interoperability can be built into the bespoke model from the start

Disadvantages 
· Concern with resource capacity of NHS Wales to build, implement and maintain system in-house.
· Developer costs high through commercial sub-contracting of system building compared with off-the-shelf options. Would also require contracts and performance management



	No new system
Although this option would not require expenditure, it does not meet the stated aims and objectives and would hinder outpatient transformation and therefore attract further costs in providing face to face outpatient clinics and staff. 
It is therefore excluded at this stage.





The author’s preferred option at this stage would likely be for a commercial provider that delivers a service tethered to a personal health record. This would be due to the increased functionality in a model that provides the messaging service in addition to other tasks that would be of benefit to the users, which in turn would increase uptake.

However, the detailed financial costs would need to be considered and compared as part of the options appraisal process but for the purpose of this assignment there are no exact costs available as it is not realistic for commercial providers to cost and scope out at this stage of development. This would be crucial in a real-world situation and may swing the balance in favour of other options.


Discussion

Implementation

The implementation programme would be commenced once funding is secured and would be paced to match the timescales outlined in stage 2 of the GAP analysis earlier. Assuming the preferred option of using a commercial provider to deliver a system that is tethered to a personal health record is selected, the PRINCE2 methodological framework would be suitable in the implementation phase as this is common currency in the health board management teams. 

The concerns about clinician engagement should be tackled at an early stage and be seen as fundamental to the success of the system rather than as an afterthought, and consideration should be given to recruiting a body of clinical champions as soon as feasible. They should be from a variety of clinical backgrounds and from different specialties to encourage cross-pollination of ideas and shared learning. 

As interoperability is key in the requirements, early discussions should occur with other providers of software systems in current operation to determine the feasibility (both technological and cost resource) of further development to these systems in addition to work on the new messaging system. The cost requirements in particular needs urgent signoff by the project lead to cushion against surprises later in the process. 


Evaluation

System evaluation would begin by measuring against the outlined requirements. Non-technical requirements can be measured remotely such as downtime, robustness on older hardware and performance such as the quality of the interface with the clinical health record. Functional requirements can be tested by satisfaction surveys for system users, followed with semi-structured interviews with all intended users (as those not using the system will not be picked up as users and therefore still need to be considered). An audit should also be performed against technical standards to ensure these have been maintained during the development process.

Ultimately, the test of whether a new system has worked in healthcare should be that it benefits patients either by improving their clinical outcomes or freeing up clinical capacity to release capacity in the system. However, as mentioned earlier it is challenging to argue that one digital intervention in isolation to be found responsible and it may be value may be more appropriately demonstrated when other task-specific tools are included in the suite of applications (Coiera, 2015).

One important caveat when evaluating a new system is that of “failure demand”, where a clumsily implemented new system creates pressures elsewhere and therefore could be argued that clinician buy-in and digital transformation may be more crucial than simply purchase or development and then implementation of a new stand-alone system (NHS Providers, 2020). In the case of two-way messaging, increased expectations of patients to have messages answered may overload and disengage a workforce already at maximum capacity. 
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ig 2 How a selection of relevant digital tools can be combined into a
single patient-facing self-management toolkit
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