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Introduction
Smoking is a public health crisis for the UK government  (Welsh Government, 2021). It is a contributory risk factor for many health issues including: cancer, heart disease and stroke which have considerable effects on the economy (Public Health Wales, 2022) and on individual health and wellbeing. Wales was one of the leading nations within the UK to take significant steps to reduce smoking by implementing a ban on smoking in public indoor areas in 2007 (Welsh Government, 2021). The prevalence of smoking within Wales has fallen year on year since 2011 with smoking prevalence now at 15.9% of the Welsh population (Welsh Government, 2021) People aged 25-34 have the highest prevalence of smoking within the UK population (Welsh Government, 2021) with an estimated 17% of those who are pregnant being smokers during initial assessment (Welsh Government, 2021) 1 in 6 of all deaths of adults aged 35 and over is related to smoking causing respiratory disease or cancer (Public Health Wales, 2022) These risks can be reduced if smoking ceases at the earliest possible opportunity. (Steiner, Lowe, Beckford, Blakey, & Bolton, 2017)
Wales has areas of significant socio-economic deprivation (Ziwary, Samad, Johnson, & Edwards, 2017)It is well documented that deprivation is a leading cause of health inequality (Steiner, Lowe, Beckford, Blakey, & Bolton, 2017) and this evidenced in the data around smoking prevalence. Those who are unemployed are 2.8 times more likely to smoke and those living in social housing are twice as likely to smoke compared to the general population (Welsh Government, 2021)
Welsh Government continue to drive smoking cessation as a priority issue and have set out an ambitious plan to create a ‘Smoke Free’ Wales by 2030 (Welsh Government, 2021) Welsh Government Strategy: A smoke free Wales tobacco control delivery plan 2022-2024). They have defined a ‘Smoke Free’ Wales as a smoking prevalence of less than 5% in adults. To support this aspiration three main themes have been identified:
· Reducing inequalities
· Future generations
· A whole system approach
This delivery plan is a monitored and reviewed on a 2 yearly basis measuring performance against five priority action areas (Welsh Government, 2021) and is reported to the Tobacco Control Strategic Board in Wales (Welsh Government, 2021) These five priority action areas include creating smoke free environments, continuous improvement and supporting innovation, priority groups, tackling illegal tobacco and the tobacco control legal framework and working across the UK (Welsh Government, 2021; Welsh Government, 2017)
Key performance measures include; smoking prevalence rate, student health and wellbeing, maternity and birth statistics for maternal smoking rates.
‘Stop Smoking Wales’ was the Welsh Government initiative to support those who smoke to abstain (Welsh Government, 2017). In October 2019 this initiative was rebranded as ‘Help Me Quit’. ‘Help Me Quit’ was designed to deliver smoking cessation services within the community, pharmacies, hospitals, maternity services and GP practices.
The gold standard for smoking cessation services is considered to be the Ottawa Model (Reid, Mullen, Slovinec D'Angelo, Aitken, & Papadakis, 2010).  This model originated in Canada following successful implementation across 9 of 19 hospitals in the state. Outcomes following this model showed an 11% increase in the numbers of patients smoke free following the 6 months from quit date. This percentage was corroborated by carbon monoxide (CO) testing levels (Reid, Mullen, Slovinec D'Angelo, Aitken, & Papadakis, 2010). 
The Ottawa Model begins during admission to hospital whereby facilitators work with hospital staff to ensure smoking status is collected on admission. All smokers are offered the opportunity to be referred to a smoking cessation team. Counselling, Pharmacotherapy and follow up intervention form part of the interventions delivered under the Ottawa Model.  Follow up post hospital discharge involves an Interactive Voice Response (IVR) system on day at 8 intervals over a 6 month period post hospital discharge. These contacts are automatically generated and ask standardised questions which have the ability to collect the pre-recorded voice prompts to collect the data. The results are received and smoking cessation counsellors are able to contact those individuals who may have relapsed and require additional support (Reid, Mullen, Slovinec D'Angelo, Aitken, & Papadakis, 2010). The main difference between the Ottawa Model and the current system adopted within Wales is the length of time the follow up takes place with the Ottawa model lasting 6 months with regular touch points to identify a patient requiring additional support and the current system lasting 12 weeks with an unvalidated follow up 52 weeks post quit date. 
During the financial year 2019-2020 in Wales some 15,607 residents were treated by the ‘Help Me Quit’ service.  Of those 6,500 (41%) remained smoke free 4 weeks after their quit date (Welsh Government, 2021) This was confirmed with an objective measure of carbon monoxide (CO) levels through a breath analyser. 
Within one of the healthboard areas the ‘Help Me Quit’ programme comprises of 4.12 whole time equivalent (WTE) Help Me Quit Practitioners.  They are able to offer weekly telephone support and motivational text messaging in conjunction with behavioural change therapy and Nicotine replacement therapy for 12 weeks. Following the 12-week intervention patients are able to use a generic digital application to self-manage their cravings. During 2019-2020 they supported 1788 people to stop smoking. Of these, 52.63% of residents remained smoke free 4 weeks post quit date as confirmed by CO testing (Welsh Government, 2021). The resource available is finite and innovative solutions are needed in order to meet the governments aspirational smoking cessation targets.  It is for this particularly healthboard that this essay will set out an innovative digital solution to support smoking cessation services and individuals who wish to stop smoking. However, it is likely that there would be uses across Wales. This aligns with priority area 2 (continuous improvement and innovation) as laid out in the Tobacco Control Delivery Plan (Welsh Government, 2021)
 Methodology
In order to establish how a digital solution might support smoking cessation, it was first imperative to understand the current situation, the desired state and analyse the gaps between these two states to devise SMART objectives which would underpin the formulation of a digital solution.  A gap analysis is a helpful tool as it can be applied easily to any IT project or development. It is inexpensive and efficient and can be applied to large or smaller projects, a gap analysis can provide simple solutions that avoid large scale unnecessary developments (Murry, 2000)
In order to understand the current state interviews were undertaken with key members of the local ‘Help Me Quit’ service. They were able to present local data, successes and barriers to achieving the priorities set out by Welsh Government. The experience of individuals who wished to stop smoking within the 24-35 year old age group and the experiences of ex-smokers were also gathered by the way of informal discussion. These individuals were self-selecting which added a risk of bias to the methodology and so a literature review was also carried out to understand the wider context and systemic issues impacting the delivery of Tobacco Control Delivery Plan. 
The desired state was formulated by interviews with experienced staff in the field of smoking cessation alongside the nationally agreed gold standard for stop smoking services; the Ottawa Model. Mapping these two states alongside one another allowed for analysis of the differences. 
Options appraisal can be used to provide a clear outcome by identifying a preferred model for delivery which can then be explored in greater detail (H M Treasury, 2012) An options appraisal focuses on both the economic and resource costs and benefits of each option. Two tools were used to complete an options appraisal; a SWOT analysis and the advantages and disadvantages of each option. Using both of these approaches ensured that the risks could be mitigated against in the planning stages of any potential digital solution. 
The use of a gap analysis combined with an options appraisal allows for clear direction to be given to the service improvements required in order to derive the appropriate technological requirements to support the ‘Help Me Quit’ deliver against the Tobacco Control Delivery Plan.
Results

	Current State
	Desired State
	Gap Analysis

	· 12 week support
· Smoker accepts being referred for support
· Action plan including nicotine replacement therapy 
· Quit date agreed within 3 weeks of referral
· 4 weeks post quit date CO levels measured
· Behaviour change therapy offered including motivational text message service
· Weekly telephone calls
· Group therapy sessions
· Following completion of behaviour therapy a 6 week follow up with pharmacy
· Public Health Wales carry out follow up phonecall 52 weeks after quit date (not verified with CO test)
· Individuals can be supported by pay-to-use digital applications which track money saved and cravings resisted
· 17% pregnant people smokers
· 25-34 year olds highest prevalence of smoking (19%) 

	1. Reduce prevalence of smokers in age group 25-34 19% to 15.9% in line with the Welsh national average by 2024 
2. Create easy access for those making quit attempt in age group 25-34 to smoking cessation practitioners, support and remote monitoring of CO measurements by 2024 using a digital platform and Bluetooth enabled Carbon Monoxide monitors
3. Provide follow up support to 60% of those making a quit attempt in age group 25-34 for 6 months after agreed quit date using a digital platform by 2024

	· 47.57% of smokers who make a quit attempt in 2019/2020 fail to maintain abstinence 4 weeks post quit date
· Due to the Covid pandemic group support and face to face appointments were not available, virtual group opportunities were identified but were not favoured by both staff and patients. 
· People aged 25-34 have the highest prevalence of smoking within the UK population 87% of adults aged 16-49 have basic digital skills compared to adults aged 65-74 and 99% of those aged 16-44 access the internet and 98% of those aged 25-34 use a smartphone 
· Current service does not provide sufficient follow up care or resources to provide additional support post 12 weeks
· Intensity of support is lacking in the early stages of quitting
· Delivery times of the service between 9-6pm are not conducive to those who experience cravings and require support outside of these hours, to provide the required support a digital application accessible 24hrs a day 7 days a week 
· Current digital applications are generic and do not provide personalised support or CO measures which would be able to provide instantaneous feedback to both the patient and the practitioner.
· Currently information from the ‘Help Me Quit’ services are collected manually and reported to the Tobacco Control Delivery Plan Implementation Group.


	Plan to Close Existing Gaps

	As part of the Welsh Governments Tobacco Control Delivery Plan learning from successful implementation of the Ottawa Model for smoking cessation in Canada providing a digital application with the facility for:
· Personalised behaviour therapy plan 
· Necotine replacement therapy prescription 
· Remote monitoring of Carbon monoxide levels 
· Interval follow up survey notifications
· Tracking of progress
· Instant messaging facility 
· Appointment booking
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	Strengths 
· Established ‘Help Me Quit’ practitioners both hospital and community service.
· Public Health Wales priority 

	Weaknesses 
· ‘Help Me Quit’ service provides only a 12-week intervention
· Staff engagement with new digital platform

	Opportunities
· Develop a digital platform to support current service and increase length of intervention and increase follow ups.
· Recent pandemic has enthused and given practitioners and the public confidence to use technology
· 
	Threats
· Cost
· Reliability 
· Interoperability 
· Requirement for a national data collection Health inequalities 


Figure 2 SWOT analysis of the Help me Quit Programme

	Options for service delivery
	Advantages
	Disadvantages

	Make no changes to current services and continue to provide existing support
	No additional funding required 

	No improvement to current service provided 

	Increase staff resources increase service intervention length to 6 months with increased follow ups during that period.

	Increase number of patients supported up to 11% increase in number of patients abstained after 6 months post quit date
	Additional funding required, Additional mileage 

	Procure a Digital platform to support the national implementation of the Ottawa Model for Smoking Cessation 

	Prompt completion of platform build 
Reduced mileage to complete CO monitoring 
Instant results to aid assessment 

	Lack of interoperability 
Additional funding required
No personalised plans
Subscription costs


	Build an inhouse local Digital Platform using the Ottawa model for smoking cessation 

	Interoperability with local systems 
Reduced mileage to complete CO monitoring 
Instant results to aid assessment
Inhouse models could create income generation if sold to other health boards
	Increase time scales to complete build due to current projects Insufficient number of developers
National delivery plan with local solution
May not be able to be implemented on a national level


Figure 3 Highlight summary of the options appraisal
The technical requirements for a digital solution were considered in terms of the stakeholder requirements, functional requirements and non-functional requirements (Scaled Agile Framework, 2021) (see figure 4 below).
Key stakeholders have been identified as’ Help Me Quit’ Practitioners, Community Pharmacists, Health Board Informatics, smokers in the desired age group (24-35 years) and Tobacco Control Delivery Implementation Group. A full stakeholder mapping exercise would be needed during project management to ensure this is reflective of the key stakeholders. 


	Stakeholder Requirements
	Functional requirements


	· Patients adding information to the platform
· Smoking cessation practitioners accessing information on dashboard to assess and support
· IT service maintaining the system and supporting users with technical queries
· National services able to collect information for service improvement and development

	· Patients able to access information 24 hours a day 7 days a week 
· Ability to receive notifications to complete required survey at programmed intervals
· Instant message facility with auto reply including information on next available practitioner 
· Ability for Bluetooth Carbon Monoxide breath test results to auto upload to application
· Dashboard facility auto populated with information inputted into the digital application
· Diary entry facility 
· Tracking dashboard within the digital application including 
i) Day count from agreed quit date
ii) CO results
iii) Money saved
iv) Cravings resisted
v) Nicotine replacement therapy dose
· Ability to book appointments with Smoking cessation practitioners for telephone support 
· Optional group chat area
· Training videos for use of CO monito


Figure 4 Functional requirements
The non-functional requirements considers the background requirements which will ensure the application delivers to the users, although it cannot be seen by users (Scaled Agile Framework, 2021). These non-functional requirements are set out in figure 5. 
[image: ]
Figure 5 Non functional requirements

Other considerations for the digital innovation are outlined below:
Digital Application
The digital platform would include both a digital application available on a mobile handheld device and ideally supported by both android and iOS as well as suitability for desktop users to ensure accessibility by all potential users. Staff will also require access to a dashboard to review each patient's key information and performance measures. The digital application would only be available to those patients referred into the ‘Help Me Quit’ service and provided with a link to download to their device with an individual access code. Following the intervention period access to the digital application would be reduced to read only to ensure the patient was able to continue accessing the tools and personal plans that have been established. 
Dashboard
Within the dashboard basic patient demographics would be included from enrolment. This information will feed into the local and national reporting requirements.
Information may include such information as:
· Age
· Number smoked a day
· How long (mins) after waking do you smoke first cigarette
· Quit date
The dashboard would only be available to staff working within the service and contain clients actively enrolled, a filter option would be available for staff to:
· Identify patients within the weeks following quit date
· Alerts for any CO measures that were outside of the programmed parameters
· Responses from completed survey that show a reduction in confidence or smoked a cigarette  
The dashboard would have a requirement to produce reports which can capture key performance indicators for local services as well as data required to report nationally through the Tobacco Control Strategic Board and Public Health Wales. This requires the dashboard to produce data reports that are flexible and provide services the opportunity to create ad hoc reports alongside the standard local and national reporting. 
The key objectives of the project have been identified as: 
1. Reduce prevalence of smokers in age group 25-34 19% to 15.9% in line with the Welsh national average by 2024 
2. Create easy access for those making quit attempt in age group 25-34 to smoking cessation practitioners, support and remote monitoring of CO measurements by 2024 using a digital platform and Bluetooth enabled Carbon Monoxide monitors
3. Provide follow up support to 60% of those making a quit attempt in age group 25-34 for 6 months after agreed quit date using a digital platform by 2024

Based on the options appraisal the preferred option would be to procure a digital platform in order that there would be potential to expand the solution to support the national agenda. It would ensure longevity and sustainability as well as ensuring that the platform was developed by experts in the field of development. 

Discussion:

In order to successfully implement and evaluate a project of this scale and size a project management methodology would need to be applied. This would ensure the project times are organised and costs are planned for. Furthermore, it would ensure that project risks are managed and minimised. Project management methodology also ensures that there are robust governance structures in place so that the roll out of this digital innovation could be scaled up to support the national delivery of smoking cessation policy in Wales. 
The decision to purchase a digital platform was identified as the preferred option because the needs and requirements of the digital solution are clear, specific and there are existing companies providing similar platforms that could be modified for this purpose. Examples of digital platforms currently available include My M Health and Current Health both provide a dashboard platform and app facility with the ability to connect Bluetooth enabled devices  (My M Health , 2022; Current Health, 2022). Bespoke, internally developed systems would not be sustainable due to the lack of developers that could support with both the creation and maintenance of the solution. Furthermore, a local solution would be applied to a national delivery plan which may be difficult to replicate nationally thus resulting in health inequalities (Mackenbach, 2011)
The decision to procure, rather than to build the platform in-house would require the involvement of a tendering process. Tendering processes ensure transparent, robust and compliant procurement processes that benefits both parties (Welsh Government, 2022). It ensures that the healthboard gets value for money (Welsh Government, 2022) and are able to deliver against their desired outcomes. The tendering process needs to ensure that the application and dashboard developers can fulfil both the functional and non-functional requirements of the digital solution whilst also allowing local services the option to add additional requirements or data reporting mechanisms that may be bespoke to their locality. Ongoing technical support and platform development would be essential to troubleshoot and future proof the platform. 
Interoperability with existing national clinical systems across healthcare would support seamless care and accessibility to practitioners and staff working across both primary and secondary care services. This would be an important consideration during the procurement stage and is often a challenge that healthcare practitioners face when new digital solutions are introduced that operate in silos to other areas of the system (Sittig, et al., 2020)
Data control agreements within the procurement contract needs to include data ownership, appropriate security certificates, disaster recovery plan and UK based servers (Information Commissioners Office, 2022) The need for the application and dashboard to hold sensitive information will dictate that the solution fulfils national cyber security standards and information governance (Department for Buisness Innovation and Skills, 2013)
The benefit of the proposed solution set out in this document is the unique suggestion to support the digital application a bluetooth enabled CO monitor. This allows individuals to take control of their own health whilst also providing vital feedback to both smoking quitters and practitioners. It allows for a validated measure of who has stopped smoking in a cost effective and convenient manner for individuals (Quit2AE, ICO, 2022; Reid, et al., 2010)
It is proposed that whilst there will be upfront costs for the digital solution this would lead to cost savings through a reduction in smoking prevalence and improved population health (Welsh Government, 2021). There may be a need for additional workforce resource to respond to the activity from the digital application. This is often perceived as a failure and counter-productive to the costs associated with implementing a digital solution, however the cost savings are likely to be longer term for the afore mentioned reasons.
 The evaluation process is a critical part to any project management methodology and needs to be embedded into clear quantitative performance measures. Such measures would be: 
· Number of patients enrolled on digital application 
· Number of patients smoke free with CO validated results 6 months post quit date
· Prevalence of smokers in age 24-35 category at 2024
Alongside quantitative measures, patient reported outcome measure (PROMS) and experience measures (PREMS) would also be a critical piece of the evaluation process. They provide insight into both the impact of the intervention (PROMS) as well as the quality of the intervention (PREMS) (Philpot, et al., 2018).
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