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Expanding existing collaboration and communication technology to create a unified platform that enables the redesign of working practice to improve productivity, collaboration, and patient experience in an NHS Wales Health Board
Abstract
Since the turn of the century there has been a drive to develop communication methods for businesses that can be utilised over the internet and therefore bridge the geographical gap. These early iterations of collaboration and communication technology were adopted by businesses who wanted to use these virtual arrangements in their usual operations. (Bajwa, et al., 2005) Eventually service providers started to unify this technology into single platforms to provide a service that benefitted businesses and reduced the cost of implementing these solutions. As the economic downturn of 2008 started to bite, businesses looked to unified collaboration and communication (UC&C) technology to boost productivity and reduce operational costs. (Leong, 2009) Since then, this unification has combined more methods of communication into single platforms to also include SMS, social media, email, and video conferencing.
The impact of the COVID-19 pandemic caused a rapid adoption of UC&C within business, healthcare, and the home. Services such as Zoom, and Microsoft Teams expanded their home-based user number by well over 20 million within a few months. (OFCOM, 2021) Added to this is the PSTN/ISDN network decommission ongoing in the United Kingdom that will move all telephony consumers to adopt voice over internet protocol (VoIP) services which could be integrated into existing UC&C platforms. This has led to the creation of the Unified-Communication-as-a-Service (UCaaS) which promises the benefits of cloud computing to businesses with on premise UC&C platforms to further reduce costs and improve functionality.
Within the NHS, there is an increasing political desire to adopt technology and adapt working processes to reap the benefits when engaging with patients and informing care. This is ever more pertinent with increasing waiting lists and the need to offer care through telemedicine as the pandemic rumbles on. Adoption of UC&C within the NHS would deliver the benefits seen in business to improve productivity, efficiency, and communication with patients to capitalise on the existing workforce to deliver greater amounts of care. 
The project described expands the capabilities of the existing UCaaS, Microsoft 365, by adding in VoIP, SMS, voice, and third-party chat services for staff to leverage. The project will seek to implement the technical solutions to enable functionality and then drive business change to adapt working practices and user digital literacy to start to unlock the benefits described.
Upon completion of the project, it is anticipated that gains in productivity, efficiency and patient reported experience measures will be seen. This would facilitate the introduction of omnichannel solutions, such as virtual agents, and similar initiatives within the NHS having demonstrated the benefits UC&C technology within health and social care.
What is Unified Communication and Collaboration technology?
Unified communication and collaboration technology describes various products designed to link communication services into a single user interface by enabling the sharing of data among interconnected devices. (Kabachinski, 2011) Unified-Communication-as-a-Service (UCaaS) is a digital service similar in concept to other “as-a-service” offerings such as Infrastructure-as-a-service. (Todd & Halverson, 2019) These services are offered within the cloud environment offer businesses the ability to place the majority, if not all, of their communication services into a single platform. Examples of communication services that can be unified include email, telephony, chat, SMS messaging, file sharing and conferencing. Within the NHS the primary UCaaS is the Microsoft 365 platform that combines various communication and collaboration methods.
Information technologies that facilitate collaboration have been discussed and employed by businesses from before the turn of the century. These products, still considered to be emerging in the initial years of the millennium, showed an emerging trend for businesses to adopt virtual arrangements to facilitate operations. (Bajwa, et al., 2005) However, as Bajwa et al. (2005) point out, there was a lack of services that could provide a single platform that can support different collaboration tasks. The result was that businesses were having to procure services from several suppliers and this range of service increases as technology develops. However, the adoption of communication and collaboration technologies is essential for businesses as these technologies afforded the ability to develop flexible working, promote efficiency and create gains in productivity. (Silic & Back, 2016) (Green, 2009)  The economic slowdown seen in 2008 led many businesses to seek out ways to raise productivity and reduce travel, telecom and IT operating costs using UC&C technologies. (Leong, 2009) For example, procuring a UC&C technology means that the creation of networks to support telecommuting can be provided using virtual networks that are created and managed by the provider. This reduces costs of equipment and management resource. (Leong, 2009) 
A significant part of any businesses costs is real estate and the workplaces that are accommodated within it. The implementation of UC&C technologies challenges the tradition paradigm because it allows employees to be present within the business without physically being on premise. A key example of a business instilling UC&C technology to drive workplace redesign is Microsoft and their Workplace Advantage (WPA) program. Williams and Labrie (2015) describe how Microsoft analysed how employees utilised their workplace resources as well as identifying opportunities of showcasing Microsoft products. Microsoft were able to evidence clear patterns of change over 5 years with decreasing amounts of time spent at an individual desk whilst time spent working from home or other buildings increased; the exception being in Asia where trends remained the same. (Williams & LaBrie, 2015) Where Microsoft were able to redesign workplaces to be “UC-enabled” there was a reduction in real estate operating costs of 8%, a saving of $1,744 per employee in annual communication costs, $93 million reduction in travel expenses, 96% reduction in conference call costs and 10% reduction in the carbon footprint for the business. (Williams & LaBrie, 2015) However, the limitation of this research is that it focuses on a single multi-national that is utilising its own technology to drive change and adoption. Williams and LaBrie (2015) also comment in their research on the lack of empirical research that shows how workplace redesign and UC&C technologies do lead to performance improvements. Further, there appears to be little research describing the factors affect UC&C adoption within businesses apart from the work of Silic and Black (2016).
The introduction of unified platforms allowed service providers to extend these gains by offering to reduce the costs associated with this functionality by moving to a single provider, as well as reducing related operational costs such as travel expenditure. (Wu & Wang, 2014) UCaaS takes the advantages of UC&C a step further to allow businesses to effectively outsource platform maintenance and hardware life cycles to move away from capital investment to purely operational costing. (Todd & Halverson, 2019) 
Contemporary drivers in the adoption of UC&C technology
Within the UK, a driving force in the adoption of VoIP is the decommission of the Public Switched Telephone Network (PSTN) and Integrated Services Digital Network (ISDN). This decommission is not unique to the UK and have already been completed in several European countries and is in progress in developed countries around the world. (Ofcom, 2019) The decommission of these networks in the UK is due to complete by 2025 and is being led by telephony and broadband suppliers. (Ofcom, 2019) The result is that all business and households within the UK must switch any devices using these networks to an IP based network. Like the recession in 2008 and the COVID-19 pandemic, this decommission should be a catalyst for the adoption of digital technology with healthcare providers having to evaluate their communication technologies as they move to IP based capabilities. (Collins, 2021) 
The COVID-19 pandemic threw industry into a rapid evolution that required the speedy implementation of solutions to manage public health as well as supporting businesses to continue functioning. (Jobie, et al., 2020) The implementation of lockdowns and work from home orders facilitated a boom in virtual collaboration, either as a UCaaS or standalone alone services such as video collaboration and mobile applications (Anon., 2021). In the years prior to the pandemic, the UCaaS market was rapidly approaching an annual turnover of $2 billion with a growing migration to the service seeing the growth rate reaching 29% per annum. (Buckley, 2017) This value reached $4.6 billion come the 4th quarter of 2020 and the wider UC&C market growing 48% over the year. (Anon., 2021) The NHS was not immune to this impact and the three nation providers raced to either complete implementations or sign agreements for the Microsoft 365 platform to provide a UC&C solution for their staff. Not only was the implementation needed to sustain communication across multi-disciplinary teams, but to also provide telemedicine direct with patients at a pace not seen before. (Khincha, et al., 2020) This adoption was also mirrored at home with the use of UC&C technologies dramatically increasing. Microsoft Teams and Zoom had a reach of 24.1 million UK adults by March 2021, an increase of over 20 million since January 2020. (OFCOM, 2021) Therefore, there is a unique opportunity to capitalise on this change to improve how patients and healthcare professionals communicate using common platforms. An example is described where the use of newly introduced collaboration technologies improved communication opportunities for patients where visiting wards was no longer allowed in the wake of the pandemic. This change in process involved the introduction of video enabled devices and saw increased satisfaction and opportunity for patients to be contacted by relatives and vice versa. (Hawkins, et al., 2020)
How UC&C benefits the NHS
Whilst literature promotes a strong case for adoption, it is possible to theorise that UC&C technologies offer the potential to improve the productivity of employees of the NHS by promoting collaboration and improving the tools available to communicate, both synchronously and asynchronously, with patients. Additionally, the example of Microsoft’s WPA program shows substantial savings in real estate costs, both capital and revenue based. Whilst UC&C tools and this functionality now exists in the NHS, these can be further adopted and improved by fully replacing traditional PSTN and ISDN based telephony networks with Voice over Internet Protocol (VoIP) functionality to complete this unification; not least because NHS providers are coming under increased pressure to ensure they have plans to upgrade their telephony networks to manage with the PSTN/ISDN decommission. 
Gains in productivity, efficiency, and patient communication are cornerstones in governmental digital policy across the UK. Even more so relevant as government funds renewal programmes aimed at reducing waiting lists and restoring services. 
In Wales, both the Informed Health and Care and the long-term plan for health and social care strategy documents highlights the requirement to adopt technologies that are available to other sectors to drive innovation and future technologies. (Welsh Government, 2015), (Welsh Governement, 2018) The strategies are driven by the need to maximise investment on resource, improve quality of care and the health and wellbeing of the population. (Welsh Government, 2015) Additionally, the benefits of efficiency gains seen in the private sector could produce the gift of time (Topol, 2019) and give clinicians greater time to spend on patients who require it. As an example, one government strategy documents suggests that 50% of fracture clinic appointments could be provided virtually and save over 142,000 hours of outpatient consultation time. (Topol, 2019) However, evidence is not provided to measure the impact on productivity, efficiency and quality of patient care and outcomes. Similarly, the provision of secure communication apps and natural language processing AI are shown to have potential time releasing impacts (Topol, 2019) and could be embedded into a UCaaS platform. These platforms in of themselves produce efficiencies, but the role of a UCaaS would be to further capitalise on these benefits. As described by Bolton, et al. (2020), UC&C technology promises to integrate people smoothly and seamlessly with other people and systems. (Bolton, et al., 2020) As such UC&C is critical to the delivery of the initiatives being described because it enables their integration but provides the necessary conduit through which the technology can integrate into social structures.
Whilst the benefit of digitisation is achieved through a variety of initiatives, the implementation of a UCaaS to unite several initiatives together is not mentioned. Instead, elements of a UCaaS and wider UC&C technologies are mentioned; this includes the provision of telemedicine through virtual consultations, using technology to increase communication with patients and facilitate greater collaboration with colleagues. 
Approach to the literature
Literature for this review was source by searching the library of University of Wales Trinity and Saint David by looking for the search terms as individual searches:
· UCaaS
· UC&C
· Unified Communication and Collaboration
The search term “Tender” was specifically excluded to remove public records and reduce the scope of the search. Papers were then selected from this search where they addressed the following issues being discussed:
· Productivity
· Adoption
· Market
· Redesign
· Efficiency
· Health
· COVID-19
The search was conducted in this way to test the abundance of literature and the source types for information. For the most part, the literature consists of news articles purporting the benefits and successes of the market and not critically considering the effects of implementation. As a result, synonyms for search terms were accepted to help include peer reviewed sources that were amongst the search results.
To ensure a breadth of context, the issue of the PSTN decommission was searched in the University of Wales Trinity and Saint David and through Google. To ensure the validity of information, sources from Google were accepted if they were authored by a government body such as OFCOM. Strategic papers on digital adoption within Healthcare were also included to compare the political direction for the adoption of digital systems. Whilst strategic Government papers allude to the need to empower healthcare staff with technology to support collaboration, they do not go as far as to direct providers to invest in UC&C technologies to improve communication with patients and peers. As such, there is very little literature exploring the use and impact of unified communication and collaboration technologies within the healthcare sector. One study looking at literature created in reaction to the COVID-19 pandemic found that only 10.9% of 247 studies discussed digital platforms for communication. (Gunasekeran, et al., 2021)
As a result, the literature basis from which objectives and recommendations are made requires strengthening. This could be met by a more structured review of evidence to test that the review is weak or by conducting a study within a healthcare setting that looks to measure the impacts of UC&C technology over a prolonged period, like the Microsoft WPA study.
Aims & objectives
The project will aim to improve productivity, efficiency, and communication at a Health Board in Wales. The Health Board is one of five in Wales and currently faces the following challenges that could be improved by adopting and adapting to UC&C technology:
· COVID-19 has displaced a significant number of staff from offices into their homes and reduced the capacity of collaboration areas. Whilst Microsoft Teams has been introduced as a central UC&C technology to assist with the adapted methods of working, its use is not prolific in all areas of the Health Board nor is it mature. Functionality used by most users is limited to joining meetings, making internal calls and chat functionality. As a result, opportunities are being missed to realise the benefits of this platform and rich interactions that usually occur in the workplace have been lost.
· There is no systematic process for communicating with patients other than letter and phone calls. The use of SMS, email, and other digital platforms (i.e., WhatsApp, Portals) is very minimal. This results in operational issues if sessions are cancelled, or patients need to make short notice changes. Additionally, communication out to patients is limited by the capacity to produce post or make phone calls
· The Health Board occupies 25% the land mass of Wales but serves only 4% of the population. As such the population occupies several key hubs but is otherwise spread across a rural backdrop. Therefore, staff and patients can expect to travel long distances for Face-to-Face (F2F) appointments if video consultation has not yet been adopted by a service
· There is no general hospital, so patients are largely referred to neighbouring Health Boards in Wales and NHS Trusts in England for non-elective procedures and care. Therefore, good communication and collaboration that bridges the geographical and institutional divide is needed to ensure quality of care is maintained and follow up care is adequately delivered in the community
· There is a significant backlog of patients waiting for care, with many patients still having not received care one year after diagnosis. Consequently, the Health Board must now rationalise and prioritise care whilst maintaining operational resource to deliver treatment plans. The longer care is delayed, the greater the chance of consequential health effects which threaten to increase the demand on the Health Board and wider Health and Social Care service. 
The aims of the project will be to:
· Introduce new functionality such as SMS, VoIP and integration with messaging platforms and adapt business processes to integrate new functionality into working practice and into a single user interface by combining two UCaaS platforms
· Improve patient experience of communication by promoting engagement 
· Produce a framework to inform adoption by other Health Boards 
Table 1 summarises the SMART objectives that will be used to deliver on the aims of the project.
	Specific Objective
	Measure
	Achievable
	Realistic
	Time

	Replace all PSTN and ISDN telephone networks and devices with VoIP technology
	Count of PSTN/ISDN devices in use
	Technology and services exist to convert or replace all devices
	Is being achieved by local council and workforce to apply already exists
	12 months

	Introduce a patient communication platform that integrates with existing data processes and administration workflows to reduce administration commitment
	Compare work hours committed to replaced processes prior and after introduction over the course of 1 month
	Service has been widely adopted in Wales and NHS trusts throughout England
	Minimal change management required as it either removes an existing process or is a minor adaption
	6 months

	Adapt current business processes to adopt new technology to improve communication with patients
	Staff and Patient Survey
Count of adapted processes
	Adoption already shown to be possible in response to the pandemic
	Resource already deployed with challenge for service renewal and requirement to communicate with patients
	18 months

	Adapt current business processes to adopt new technology to improve collaboration amongst staff and commissioned services
	Staff, Service and Patient Survey
Count of adapted processes
	Technology already implemented in both the Health Board and commissioned services
	Literature suggests the change is feasible given the adequate resource and adoption factors
	18 months

	Adapt current business processes to adopt new technology to improve productivity
	Staff and Patient Survey
Count of adapted processes
	Technology already implemented in both the Health Board and commissioned services
	Literature suggests the change is feasible given the adequate resource and adoption factors
	18 months

	Improve patient reported experience measures (PREMS)
	PREM surveys and data sources
	
	Has been shown to be effective in other Health Boards and NHS Trusts
	18 months

	Reduce operational costs associated with communication processes
	Audit annual cost associated with existing and new processes
	Models suggest a cost saving can be possible. Extended timeline allows time for benefits to be realised after investment
	Cost savings realised in other Health Boards and NHS Trusts
	24 months


Table 1 - SMART objectives for the project
Methodology
To implement this project a PRINCE2 framework will be used to develop and deliver the objectives outlined. PRINCE2 and ITIL are both project management frameworks that were considered to design the approach to the project. Both frameworks are based on UK Government best practice, are vendor neutral and can be tailored. (Agutter, 2012) (Axelos, 2017) However, PRINCE2 aims to separate out the specialist contributions from the management of the project (Axelos, 2017) which ITIL does not. This allows for a greater degree of flexibility when managing both technical implementation and the social factors affecting the project. Additionally, this project is not restricting its impact to specific teams or practice but instead aims to affect the entire operation of the Health Board and therefore the project board will comprise of stakeholders with a variety of digital literacy. Consequently, a project management framework that is more familiar or accessible to board members will be best placed. Consequently, the choice will be PRINCE2 as it is more widely understood than ITIL because it is designed to remove specialist practices. (Axelos, 2017)
However, because this framework does not provide the specialist aspects that would aid in the delivery of the technical system, there is a need to identify this within the project scope and plan to ensure they are delivered. (Axelos, 2017) As such, whilst the overall framework will be based on PRINCE2, detailed techniques of ITIL and change management will be adopted into the methodology to ensure best practice is used.
The project will be split into several management stages, each with a particular focus that iteratively discovers and embeds functionality before focusing on the adaptation of business processes and users to fully realise the benefits prescribed.
As recommended by Silic and Back (2016), special focus will be placed on end-user training, advanced training and influence of peers and superiors to encourage adoption. (Silic & Back, 2016) Additionally, the findings of pilot exercises undertaken to explore how the needs of users are meet by UC&C solutions. (Silic & Back, 2016)  
Table 2 describes the management stages and the key deliverables for each.
	Stage
	Focus
	Deliverables

	1
	Project Initiation
	· Development of project documents, governance, and strategy
· Discovery work with consultancy firm to baseline functionality and develop procurement specifications
· Work breakdown structure created
· Approval for the project to run

	2
	Baselining and procurement
	· Pilot exercises with existing technology to discover how it meets user needs
· Baseline evaluation measures
· Procurement exercises and award

	3
	Technical Delivery of communication solutions
	· Implementation of VoIP solution to be limited to readiness to deploy hardware
· Deployment of VoIP to small test groups to ensure solution functions
· Software integration into existing UC&C provisioned for adoption
· Implementation of communication platform by integrating into existing data flows
· Handover to BAU support

	4
	Business adoption
	· End user training
· Replacement of telephony hardware
· Replacement of on-site letter printing processes
· Adoption into existing processes

	5
	Business adaptation
	· Advanced training
· Department level review of processes to identify opportunities for adaption to realise benefits
· Implement adaptations to business processes. 

	6
	Project Closure
	· Project evaluation
· Project closure


Table 2 - Breakdown of management stages with key deliverables
It is anticipated that management stages will be built of iterative Plan-Do-Study-Act (PDSA) cycles that start on a small scale with pilot and digital champions before expanding to include ever larger cohorts. These cycles allow for testing of functionality and frameworks prior to engaging larger groups. (NHS Institute for Innovation and Improvement, 2008) For example, by analysing the behaviours exhibited in a PDSA cycle there is then the opportunity to identify and develop interventions that are likely to be effective. The use of the COM-B system as detailed by Michie et al. (2011) provides a framework in which interventions can be appropriately formed to suit the various contexts within the Health Board to adopt new practices. Therefore, it will be possible to systematically identify interventions that will effectively change behaviours. (Michie, et al., 2011)
Whilst techniques such as Six-Sigma and Lean could be used to inform the adaptation of business processes, this opportunity maybe better suited for future development work outside of the project. Otherwise, the project is a greater risk of experiencing scope creep or even not being able to close. Instead, the focus would be to adopt technology and adapt processes to make use of the technology instead of introducing further operational efficiencies.
Measures
The interventions and how their impact is measured are described below.
Replace all PSTN and ISDN telephone networks and devices with VoIP technology
A discovery report will be procured as part of the management stage 2. This will quantify the number of PSTN and ISDN reliant devices that cannot be migrated to VoIP functionality. The number of these devices will be monitored as the project progresses and a final audit undertaken during project closure.
Introduce a patient communication platform that integrates with existing data processes and administration workflows to reduce administration commitment
Areas of the business that provide a service that communicates with patients will be surveyed before and after implementation to assess if efficiency in cost and time can be increased. The survey will assess perceived service capacity to deliver communication to patients, time spent on certain tasks, the quality of this communications and factors that support and limit delivery. The analysis of this data will assess whether a difference is seen between managers and their direct reports.
Adapt current business processes to adopt new technology to improve communication with patients
Two surveys will be used to assess any improvements in quality of communication and time spent on communication processes. One will be sent to a representative sample of patients via letter both prior to and after changes have been made. Another will be provided to all staff within the health board. The first survey will be used to baseline current opinion, whilst the second will ask individuals to consider the impact of specific interventions.
Secondly, a log of processes that have been changed will also be kept. This will serve as a method of quantifying the total number of processes that were changed as well as seeing if the number of processes and platforms needed has been reduced.
Finally, existing PREM measures will also be monitored throughout the duration of the implementation.
Adapt current business processes to adopt new technology to improve collaboration amongst staff and commissioned services
Both staff within the Health Board and commissioned services will be surveyed to assess the current perception of collaboration and the barriers and activators that impact collaboration.
Adapt current business processes to adopt new technology to improve productivity
Staff within the Health Board will be surveyed retrospectively on their level of productivity prior to the pandemic, current productivity, and productivity after implementation.
An attempt will also be made to quantify this productivity by looking at clinical data to see if there is a difference in KPIs in services with good adoption of technology compared to other services. However, this will be more difficult to direct link to the interventions.
Reduce operational costs associated with communication processes
An audit of current expenditure on the following areas will be performed before and after implementation:
· Telephony infrastructure, contracts, and devices
· Cost for supporting telephony infrastructure
· Printing and posting
· Cost of did not attend and cancelled appointments
· Any other areas where a clear impact is seen
Improvements
It is anticipated that several key improvements will be delivered by this project. Firstly, is an improvement in the ease and ability to deploy teams and functionality. By ensuring all technology is deliverable via an internet connection, of which does not need to be connected to a Health Board network, it is possible to accommodate the movement of staff and services at pace and with little infrastructure reconfiguration. This grants greater flexibility for workforce planning but removes barriers current seen in community health where team members are not contactable whilst in the community. Further, the ability to scale up provision is possible and can be adopted by using personal devices in the short term, if necessary.
Secondly, the adoption of VoIP into a single UCaaS affords the Health Board time to adopt and adapt in good time, rather than pressured by a looming deadline. This reduces the chance of service disruption occurring in the future but also affords the time to engage stakeholders and develop high quality interventions for behaviour change. Finally, delivering digital communication and collaboration methods overcomes barriers in meeting increasing demands for digital tools in healthcare.
An indirect improvement created by this project will be rationalising the cost of E5 licences offered by Microsoft. This licences not only contain VoIP within the cost, but also come with a variety of cybersecurity suites that can be deployed to increase the cybersecurity posture of the Health Board. As such, a business case could be created to adopt a unified licencing model that not only improves basic provision but also allows the Health Board to improve its digital resiliency. Because there is evidence that adopting UC&C technology can lead to financial gains, this improvement should prove to be cost neutral.
With developments in natural language processing AI and the ability to simply and quickly deploys virtual agents, a future avenue for study would be whether AI constructs could play a role in telemedicine and other communication with patients. Queries or notifications could be automatically uploaded into electronic health records and the clinician notified through a UCaaS of any concerns that have been identified. Though at the risk of depersonalising care, it can save time spent on reviewing information that results in no action needing to be taken. For example, an interaction could be a patient reporting a blood pressure result via their smart speaker. If the result is within range this could be instantly reported back to the patient, the clinical record updated and an interaction with a clinician avoided. This interaction also applies in reverse where a care plan to request blood pressure monitoring could be paired with a patient’s smart device at home, avoiding the clinician or administration having to send reminders.
Virtual agents can also play a pivotal role in managing urgent and emergency care. With ever growing waiting times in accident and emergency departments it is essential that tools are deployed to help encourage behaviours in patients. Virtual agents would be able to ask questions and assess responses as well as divert patients to the most appropriate resource depending on the waiting times at a department and the context from which the patient presents.
However, an issue with developing these communication resources is creating an expectation of further resources also being developed. Therefore, the ability to adopt future changes to the UCaaS and the ability to realise benefits through continual development must be considered. Additionally, pushing patients care into a digital domain could place them at risk of falling prey to fake news and information that results in poor health decisions being made.
References
Agutter, C., 2012. INTRODUCING ITIL. In: ITIL Foundation Essentials. s.l.:IT Governance Publishing, pp. 11-12.
Anon., 2021. Worldwide Unified Communications & Collaboration (UC&C) market soars in 2020. Communications Today. 
Axelos, 2017. Introduction. In: Managing Successful Projects with PRINCE2®. London: The Stationery Office, pp. 2-6.
Bajwa, D., Floyd Lewis, L., Pervan, G. & Lai, V., 2005. The adoption and use of collaboration information technologies: international comparisons. Journal of Information Technology, 20(2), pp. 130-140.
Bolton, A., Goosen, L. & Kritzinger, E., 2020. The Impact of Unified Communication and Collaboration Technologies on Productivity and Innovation: Promotion for the Fourth Industrial Revolution. In: Promoting Inclusive Growth in the Fourth Industrial Revolution. Hershey, PA: IGI Global, pp. 44-73.
Buckley, S., 2017. RingCentral, 8x8, Mitel, Broadsoft and Vonage dominate $2B UCaaS market, says Synergy. FierceTelecom. 
Collins, B., 2021. The Great British Switch Off. PC Pro, August, pp. 36-39.
Green, B., 2009. ‘Driving future success through Unified Communications and Collaboration’. NetworkWorld Asia, 5(4), p. 30.
Gunasekeran, D., Tseng, R., Tham, Y. & Wong, T., 2021. Applications of digital health for public health responses to COVID-19: a systematic scoping review of artificial intelligence, telehealth and related technologies. 4(40).
Hawkins, S., Chandler, E. & Koizia, L., 2020. 13 Improving patient communication with relatives during the COVID-19 lockdown. BMJ Leader, 4(Suppl 1), p. A5.
Jobie, B. et al., 2020. Digital technologies in the public-health response to COVID-19. Nature Medicine, August, 26(8), pp. 1183-1192.
Kabachinski, J., 2011. IT WORLD: Unified Communications In Healthcare. Biomedical Instrumentation & Technology, 45(3), pp. 234-7.
Khincha, P. P., Chauhan, V. & Ekwobi, C. C., 2020. COVID-19: the impetus for change—sustaining healthcare team. European Journal of Plastic Surgery, 43(5), pp. 523-526.
Leong, K. B., 2009. ‘UC-enabled collaboration yields savings amid tough times’. NetworkWorld Asia, 5(3), pp. 4-8.
Michie, S., van Stralen, M. & West, R., 2011. The behaviour change wheel: A new method for characterising and designing behaviour change interventions.. Implementation Science, 6(42).
NHS Institute for Innovation and Improvement, 2008. Quality and Improvement: Theory and Practice in Healthcare. [Online] 
Available at: https://www.england.nhs.uk/improvement-hub/publication/quality-improvement-theory-practice-in-healthcare/
[Accessed 8 December 2021].
Ofcom, 2019. The future of fixed telephone services. [Online] 
Available at: https://www.ofcom.org.uk/phones-telecoms-and-internet/information-for-industry/telecoms-competition-regulation/future-fixed-telephone-services
[Accessed 10 November 2021].
OFCOM, 2021. Online Nation. [Online] 
Available at: https://www.ofcom.org.uk/research-and-data/internet-and-on-demand-research/online-nation
[Accessed 8 December 2021].
Silic, M. & Back, A., 2016. Factors driving unified communications and collaboration adoption and use in organizations. Measuring Business Excellence, 20(1), pp. 21-40.
Todd, D. & Halverson, G., 2019. Our 5-minute guide to UCaaS. ICTPro. 
Topol, E., 2019. The Topol Review. Preparing the Healthcare Workforce to Deliver the Digital Future. [Online] 
Available at: https://topol.hee.nhs.uk/
[Accessed 8 December 2021].
Welsh Governement, 2018. A healthier Wales: long term plan for health and social care. [Online] 
Available at: https://gov.wales/healthier-wales-long-term-plan-health-and-social-care
[Accessed 20 November 2021].
Welsh Government, 2015. Digital health and social care strategy. [Online] 
Available at: https://gov.wales/digital-health-and-social-care-strategy
[Accessed 8 December 2021].
Williams, J. & LaBrie, R. C., 2015. Unified communications as an enabler of workplace redesign. Measuring Business Excellence, 19(1), pp. 81-91.
Wu, M.-Y. & Wang, Y.-C., 2014. The Benefits of using unified communications systems for SMEs. International Journal of Electronic Business Management, 12(4), pp. 236-246.

