Mark Allen 2109399

Digital Strategy Development.
Introduction.
On 22nd July 2021 Eluned Morgan MS, the Minister for Health and Social Services in Wales published Six Goals for Urgent and Emergency Care (Llywodraeth Cymru, 2021b). 
The overall policy forms a significant section in the delivery of the Programme for Government 2021-2026 and is based on the delivery of the right care, in the right place, first time for both physical and mental health services. It is aimed at health, social care, independent and third sector organisations. Unlike previous strategies for urgent and emergency care that have looked more at services, this strategy has at its centre a focus on overall population healthcare.
The main goals are improving signposting, clinically safe alternatives to hospital admission, rapid emergency care response, good discharge practice and preventing readmission while also tackling health inequality.
The aim of preventing the unnecessary escalation of care by the provision of preventative support is designed to help manage the increasing demand on urgent and emergency care which has approached a crisis point during the pandemic and recognises the complexity of the current system. 
Goal 2 in this document is “Signposting people with urgent care needs to the right place, first time” and contains within it the target of “Following the completion of the national roll out of NHS 111 Wales in 2021/2022: ― enabling provision of live advice without the need to use the telephone service – by April 2023.” (Llywodraeth Cymru, 2021)
The national roll out of NHS 111 Wales completed with Cardiff and Vale, the last health board to come online coming onboard in early March 2022 following Betsi Cadwaladr Health Board in June 2021.
NHS 111 Wales is run by the Welsh Ambulance Services NHS Trust (WAST) and provides urgent medical and health advice by telephone and online. The online provision currently includes 72 symptom checkers and a directory of services providing information with regards to local service provision. However, there is currently no method by which a service user can receive help or advice from a member of the NHS Wales 111 team without the need to use the telephone.
The provision of live advice without the need to use the telephone is part of the inclusion of a digital first approach within the NHS 111 Wales model and there are two different digital service improvements that could be implemented to support this goal.

Potential Service Improvement 1 – Video Consultations
The start of the pandemic saw the rapid release of a number of online consultation tools and video solutions that were adopted widely by general practice.
Video consultations however were not popular with patients with a recent report by The Health Foundation showing fewer than 1% of patient-initiated requests out of 7.5 million requests were for a video consultation as opposed to over 33% for SMS/Online messaging (2022).
Potential Service Improvement 2 – Live Chat/SMS Messaging
Prior to the pandemic the take up of Live Chat consultations was low  (Edwards et al., 2017) but was already on the increase (Marshall, Shah and Stokes-Lampard, 2018) . Live Chat is a more ideal solution for this policy aim than video consultations as it requires a lower level of technological knowledge from users and also will function across a multitude of devices whereas video consultation requires a user to have a device with video functionality.
Murphy et al. found that clinicians favoured photographs over video where a visual assessment was required (2021) and SMS/Live Chat is suitable for the submission of photographs.
This would initially be rolled out as part of the NHS 111 Wales website and subsequently could form part of the functionality of the NHS Wales app that is currently in development by Digital Services for Patients and Public (DSPP).
Potential service improvement 1 was rejected as it was considered the less suitable of the two options

Methods.
A requirements engineering (Sommerville, 2016) process was undertaken to discover the digital technology requirements needed to implement a Live Chat/SMS platform on the NHS 111 Wales website.
Requirements elicitation was conducted by first identifying the key stakeholders. These included Welsh Government, 111 Operations Directorate and patients. Stakeholders’ thoughts and opinions of what they actually want to fulfill the policy aims are most important in the elicitation process and this information was obtained through discussion, interviews and emails.
It is also important to understand the current NHS 111 Website and any limitations that is has. Any new digital product needs to seamlessly integrate with both the current website architecture and any future changes. For example, the Content Management System (CMS) that is currently in use is old and considered unfit even for its current purpose and its replacement is the subject of much discussion within the trust.
111 is also waiting for the implementation of new clinical decision support software called SALUS. This is being developed by Capita Healthcare Decisions and is planned to integrate with the NHS 111 Wales website. This integration will allow the booking of a call back with a clinician following the completion of a symptom checker resulting in a call 111 disposition.
The information regarding the current state of the website was gathered through personal experience and discussion with some of the team from 111 Wales who built the CMS currently in use.
A content knowledgebase was also started using data from webpage analytics, call logs and call handler feedback. This could potentially be utilised in the future as part of a patient record management tool to allow previous interactions to be looked up (Central Digital and Data Office, 2020). 
Requirements analysis was then undertaken in order to identify any conflicts between the requirements. This was done so that the stakeholders could be consulted again to resolve any conflicts before moving on to the next step. This was followed by documentation of the requirements and then verification and validation with the stakeholders.
A simple gap analysis (Leonard and Bottorff, 2022) of the NHS 111 Wales website was undertaken to ascertain the steps needed to move from its current state to that where it has Live Chat/SMS functionality. The technology requirements identified in the requirements engineering process help inform this.
This looked at the current design of the site especially the homepage. The technology currently in use was considered including the CMS for the website and the clinical decision software used by call handlers and clinicians in the 111 service. The majority of the information to undertake this process was obtained through discussion with the web development team although some information was also from personal experience. A simple template was completed with sections that set out the current situation with regards to the website. The desired future state of the website, supporting architecture and Live Chat/SMS solution was described using goals that were specific, measurable, achievable, relevant and time-sensitive (S.M.A.R.T.). 
Once the S.M.A.R.T. goals were set then an analysis was undertaken to understand what was required to move from the current state to the desired future state.
Local Partnerships (2012) published guidance and a workbook on performing an options appraisal. A modified version of this was undertaken as the strategic context and key objectives and outcomes had already been identified and discussed.
Discussions were held with the directors of the digital and operations directorate of WAST to ascertain the risks associated with the options available and if any of the options had a level of risk that was unacceptable and meant that they could be removed from the appraisal. It was also identified that any service delivery must conform to the standing financial instructions (SFI) for WAST (Welsh Ambulance Services NHS Trust, 2011). 
Following this, potential delivery models were identified and their pros and cons were recorded.
Results
The majority of the data gathered was in the form of discussions with users and with the technical staff from WAST and the external web developers of the NHS 111 Wales website. 
A number of websites were used for research to inform the results  (Mozilla Project, 2011; Yadlapalli, 2020; NHS Digital, 2020) 
The functional requirements identified by the requirements analysis included
· Must provide chat functionality – the ability for patient and call handler to interact via messages in real time.
· Must provide landing page with explanation of chat service including limitations.
· Must be functional across a wide variety of devices
· Must show each user when the other person is typing.
· Must allow patient to initiate chat.
· Must show patient current queue status, position and estimated wait time.
· Must store message history and allow retrieval if connection with patient is lost
· Must provide notification to patient and call handler of the arrival of new messages.
· Must provide call handler with patient provided information such as demographics, location, operating system and browser.
· Must open new window for links sent by call agent to prevent ending the chat.
· Must provide the functionality to send and receive photos and videos.
· Must set cookies to track patients and previous history
	
The non-functional requirements identified by the requirements analysis included
· The system should function within the confines of the current CMS and also within any new CMS that is introduced
· The system should be interoperable with the current website, the upcoming NHS Wales app and the SALUS system.
· The interface should meet the accessibility needs of the population.
· The system should comply with GDPR.
· The system should have a separate secure backup facility.
· The system should provide proof of chat and transcript.
· The webchat should be easy to find on the NHS 111 Wales website.
· The system should allow for call handlers to interact with more than one patient simultaneously.
· The system should be lightweight to maximize performance and allow real-time conversation.
· The system should be intuitive and easy to use for users.
· The system should be available 24/7
The requirements for data collection and knowledge management included
· If a unique patient identifier is given the system should write the chat back to the patient’s electronic record.
· Each chat should have an appropriate SNOMED CT concept code associated with it to allow for future data analysis.
· The identification of performance indicators
· Call handler training.
· Development of scripted responses to allow call handlers to provide consistent patient advice to more frequently asked questions and provide faster answers to patients.
· The system should provide an option for the patient to feedback on conclusion of the chat.

The GAP analysis identified the following steps to move from the current situation to the future desired situation
· The implementation of a new CMS is essential to the project. The current CMS would not support Webchat/SMS functionality and does not currently allow any interoperability between the NHS 111 Wales website and the SALUS system which is required to allow the flow of data from the website into the 111 clinical decision support software and also into the patient’s electronic record.
This could considered to be a separate project entirely as the funding requirements for a new CMS would come out of the funding pot for the website whereas the funding for the Web Chat/SMS application would come from separate “6 Goals” funding. However, because the implementation of Live Chat functionality is dependent on a new CMS platform it will be treated as part of this digital ‘solution’.
· Following the implementation of the new CMS the website would need to be migrated to the new platform. There are a number of pre-migration planning steps involved in this process which include
· Crawl the current website 
· Map the data between the new and old systems
· Setup migration software
· Test the migration
· Create a rollback plan
Only once these steps have been completed can the migration take place.
· The new SALUS system which is due to be rolled out in November 2022 would need to be tested with the new CMS and the required integration with the website validated. This outside of the control of WAST and has already been the subject of a number of delays
· Development or purchase of Live Chat software following options analysis.
As the GAP analysis identified the importance of the CMS to the project a mini options appraisal was also undertaken for this aspect. This was considerably simpler as only two viable options were identified.
1. Build. 
The current CMS was built inhouse by a small team that was created for the specific purpose. This team was disbanded on completion and only two of the members still work for WAST. This has led to a lack of maintenance and updates and also made it difficult for the current web developers to make changes and implement new functionality.
Point 11 of the UK government Technology Code of Practice (Central Digital and Data Office, 2021b) provides guidance of defining a purchasing strategy. It is suggested that although building provides more control and gives more flexibility it should perhaps only be considered in fairly limited situations.
Following discussion with the team of Web developers it was ascertained that the usage case for the CMS is simple and that the organisational needs are neither unique or rare. Because of this there are a multitude of potential suppliers in the market whose products could be implemented with little or no adaptation.
WAST does not currently have the workforce or technical capabilities to build a bespoke CMS and when taken alongside the previous considerations this was decided to not be a viable option.
2. Buy. 
Because of the simple usage case for the CMS most of the system requirements can be fulfilled with commercially available products. These have the advantage of being configurable and also features can be purchased when required.
Most do not require specialist skills or knowledge to make changes to a website which would reduce the dependency on expensive independent web developers that are current required to make even simple changes to text or graphics.
Another advantage of an off-the-shelf solution is that it would come with supplier support.
The purchase of a new CMS was considered the only viable option.
The options analysis for the Live Chat/SMS software identified the following potential delivery models.
1. Develop in house.
Advantages.
With a bespoke solution all usage needs are met.
No support contracts required.
Potential to license solution to other health providers.
No contracts required and no renewal process.
Flexibility for modification if required.
Disadvantages.
WAST does not have the technical capability to build by itself although the buy to build approach could be feasible.
Would require an in-house support team.
With many commercially available apps available as well as those already in use by other NHS organisations developing from the ground up is likely to be less cost effective.
Would require continuous improvement planning to avoid legacy technology. 

2. Use a commercially available solution such as Whatsapp, Skype or Facebook Messenger.
Advantages.
Proven Technology.
Well known by the public.
Support services available.
Disadvantages
Proprietary technology owned by third party.
Not all usage needs met without customization.
Ongoing costs.
Cost of support contracts.
Have to undergo regular renewal process.
Not available on all platforms and all devices.
No proven integration with NHS systems.
Potential GDPR issues.

3. Outsource to DHCW
Advantages.
Built by NHS partner organisation so will conform to NHS digital service standards. (Government Digital Service, 2019)
System specifications can be set out to meet all usage needs.
Conforms to UK Government guidance surrounding the avoidance of duplication of effort  (Central Digital and Data Office, 2021a)
Support services available via centralised help desk.
More cost effective than a commercially available solution.
Conforms to GDPR standards.
Disadvantages.
Potential for delivery delays due to current DHCW workload.

4. License the solution currently in use in England & Scotland.
Advantages.
Proven solution currently in use across the UK.
Built by NHS partner organisation so will conform to NHS digital service standards. (Government Digital Service, 2019)
Conforms to UK Government guidance surrounding the avoidance of duplication of effort (Central Digital and Data Office, 2021)
Most cost-effective solution.
Conforms to GDPR standards.
Disadvantages.
Unknown support mechanism
Unknown support costs.

5. Joint venture with DSPP
Advantages.
Built in conjunction with NHS partner organisation so will conform to NHS digital service standards. (Government Digital Service, 2019)
With a bespoke solution all usage needs are met.
No support contracts required.
Potential to license solution to other health providers.
No contracts required and no renewal process.
Flexibility for modification if required.
Conforms to UK Government guidance surrounding the avoidance of duplication of effort (Central Digital and Data Office, 2021)
Costs shared with DSPP including support costs.
Integration with NHS Wales app.
Disadvantages.
WAST does not have the technical capability or skilled staff to enter into a partnership of this type.


In order to narrow these options to a short list or a single option the appraisal criteria were decided and prioritised.
Greatest priority was given to technical input requirements, followed by cost effectiveness, GDPR considerations, alignment with NHS digital service standards and UK Government guidance.
Using these appraisal criteria option 1 was discarded due to the technological requirements and cost. Option 2 was discarded due to cost, potential GDPR issues and nonconformity with NHS digital standards. Option 5 was discarded due to technical input requirements.

Discussion.
As previously discussed, a new CMS is required and it was decided that purchasing an off the shelf solution would deliver the objectives required for the service.
Within WAST Situation, Background, Assessment, Recommendation (SBAR)  (1000 Lives, 2011) is used as a structured form of communication within all directorates. An SBAR would be submitted to the board with a recommendation to purchase a new CMS. This purchase would fall under the procurement procedures set out in the SFI  (Welsh Ambulance Services NHS Trust, 2011) and also the Wales Procurement Policy Statement (Llywodraeth Cymru, 2021a) and would require four written tenders due to the cost being over £25,000.
An additional SBAR would be submitted to the board outlining the results of the options analysis for a board level decision on which web chat option is to be implemented.
Following purchase of the new CMS the website would be migrated to the new platform by the current web development team. The web development team would also be responsible for bringing online the new web chat solution once the option decided upon by the board has been delivered. Staff training would be undertaken before delivery and the product would be launched before April 2023 as stated in the 6 Goals document.
The impact of the web chat solution would be evaluated in a number of different ways.
Uptake of the new service by patients would be measured along with any commensurate change in call numbers to the 111 Wales service. It would be hoped that uptake figures for the web chat would increase over time and that there would be an identifiable decrease in call numbers as a result.
It is important to analyse the resources required to staff the webchat service in comparison to call handler demand. A comparison of the duration of webchat sessions would be undertaken with the median duration of NHS 111 telephone calls for patients presenting with the same symptoms. This process has been used in previous studies of medical webchat services (Eminovic et al., 2004).  The use of scripted responses to frequently asked questions should help web chat handlers search for information and respond to users faster  (Central Digital and Data Office, 2020).
Another important aspect of service evaluation is patient feedback. An adapted version of the Telemedicine Perception Questionnaire (TMPQ)  (May et al., 2003), a validated questionnaire designed by the University of Minnesota will be used to score patient perceptions of the service.
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