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This health economics analysis plan (HEAP) has been written taking into account the guidance and template of Thorn et al (2018), which sets out essential information items to be included in a HEAP following an expert UK-based Delphi Consensus [1] with additional  reference to good practice in conducting model-based economic analyses [2].
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Section 1:  Administrative Information
1.1. [bookmark: _Toc180444206][bookmark: _Toc188977279]HEAP Administrative Information
	Title
	IMPlementing IMProved Asthma self-management as RouTine (IMP2ART)in primary care: cluster randomised controlled implementation trial (PG5): Health Economics Analysis Plan.

	Trial registration number; registry
	ISRCTN15448074 

https://doi.org/10.1186/ISRCTN15448074


	Sponsor name and Number
	The University of Edinburgh and Lothian Health Board, ACCORD  AC19081

	Source of funding
	National Institute for Health and Care Research (NIHR) Programme Grants for Applied Research Reference: RP-PG-1016-20008

	REC number
	19/EM/027904/02/2020 and ADEPT1619

	Purpose of Health Economic Analysis Plan (HEAP)
	To describe the analysis and reporting procedure intended for the health economic (HE) analyses to be undertaken for the IMP2ART trial Programme Grant (PG) 5.

	Trial protocol version; date
	Version 4.0. 19th April 2022

	Trial Statistical Analysis Plan (SAP) version; date
	Version 1.0 13.12.2025 

	HEAP revisions
	Version
	Date
	Summary of changes
	Person(s) responsible

	
	0.1.
	05/2022
	First internal  version
	DF

	
	0.2 .
	04/11/2024
	Internal revision
	MJ, EE, DF

	
	0.3 
	11/12/20204
	Revision based on SAP (0.3, 6/12/2024)
	DF, MJ, EE

	
	1.0.
	15/02/2025
	Revision following Review by independent PSC and CI and updated based on SAP version 4.0. dated 16/01/2025
	DF, MJ, TD, 

	
	1.1
	08/04/2025
	Internal Review
	MJ, TD, DF

	
	1.2.
	25/04/2025
	Internal review 
	DF, MJ, TD

	
	1.3
	16/12/2025
	Update to align with SAP versión 1.0 dated 13th December 2025
	MJ, FD, JP, TD, DF

	Roles and responsibilities 
	The HEAP was written by Dr Mari Jones (MJ), Mr Tim Driscoll (TD), Ffion Davies (FD), Joshua Parsons PJP with senior oversight and review by Professor Deb Fitzsimmons (DF) Swansea Centre for Health Economics (SCHE). The HEAP will be finalised prior to final data analysis after discussion with the Chief Investigators (CIs), Lead Statistician and following review by the Programme Management Group (PMG) and Programme Steering Committee (PSC). The HE analysis will be conducted by Dr Mari Jones (Senior Health Economics/Modeller, supported by Tim Driscoll, Ffion Davies and Joshua Parsons with senior oversight from Professor Deb Fitzsimmons.

	Conduct of the Health Economic Analysis
	The HE analysis will follow the principles and procedures outlined in this HEAP, with any deviations fully reported in the final report. Quality Assurance (QA) checks will be undertaken throughout and reported. Analyses will only commence once the Lead Statistician and Chief Investigator (CI) have confirmed that the data has completed all checks and locked before final analysis. Where data needs to be further cleaned/analysed for the HE analysis, a full decision log will be kept (e.g. syntaxes, outputs) and made available for checking/approval prior to reporting the final HE results. 
This plan, alongside all other documentation related to the HE analyses of this trial will be stored electronically in the IMP2ART master file on a password- protected folder within the SCHE IMP2ART teams folder at Swansea University. All HE analyses outputs and files will be securely transferred to the main IMP2ART trial folders held by the CI at the University of Edinburgh.

	Public Availability of the HEAP
	We will seek to make the HEAP available alongside the SAP on the Open Science Framework (OSF) once the HEAP/SAP have been reviewed by the IMP2ART Programme Steering Committee (PSC).

	APPROVALS The following people have reviewed the Health Economics Analysis Plan and are in agreement with the contents.

	Role
	Name
	Signature
	Date

	Trial Health Economist
	Tim Driscoll 
	
	

	Senior Health Economist
	Dr Mari Jones
	
	

	Senior Oversight
	Professor Deb Fitzsimmons
	
	

	Lead Statistician
	Dr Tom Hamburg
	
	

	Co-Chief Investigator
	Professor Stephanie Taylor
	
	

	Chief Investigator
	Professor Hilary Pinnock
	
	


[bookmark: _Toc180444207][bookmark: _Toc188977280]Section 2: Trial Introduction & Background
2.1. [bookmark: _Toc180444208][bookmark: _Toc188977281][bookmark: _Hlk511037554]Trial Background and Rationale
Asthma is a common long-term condition and major public health problem. Supported self-management (SSM) for asthma that includes a written personalised asthma action plan, supported by regular professional review, reduces unscheduled consultations and improves asthma outcomes and quality of life [3]. However, despite unequivocal inter/national guideline recommendations, SSM is poorly implemented in practice [4]. The IMPlementing IMProved Asthma self-management as RouTine (IMP2ART) implementation strategy has been developed to address this challenge. This whole system implementation strategy has been developed and piloted as part of the IMP2ART programme [5]. 
2.2. [bookmark: _Toc180444209][bookmark: _Toc188977282][bookmark: _Hlk511037956]Aim of the Trial
IMP2ART is a UK-wide cluster randomised implementation trial that aims to test the impact of a whole systems implementation strategy that embeds supported asthma self-management in primary care, compared to usual care on clinical and implementation outcomes. All trial details and procedures are contained in the trial protocol (Version 4.0) and reported in the trial protocol paper [5, 6]. A summary of the trial is presented in section 1.2 of the SAP.
2.3. [bookmark: _Toc180444210][bookmark: _Toc188977283]Objectives of the Trial
The trial will test the impact of the whole systems implementation strategy for supported asthma self-management in primary care, compared with usual care on:
· Primary clinical outcome: unscheduled care
· Implementation outcome: ownership of an action plan
· Secondary outcomes (Number of asthma reviews conducted, prescribing of reliever medication and oral steroids, asthma symptom control, patients confidence in self-management and professional support).
· Costs and cost-effectiveness.
Feasibility/acceptability of the IMP2ART implementation strategy and explore how supported self-management was implemented (or not) by primary care practices to aid interpretation and inform scaling up and sustainability.
2.4. [bookmark: _Toc180444211][bookmark: _Toc188977284]Trial Population
[bookmark: _Hlk511040836]The trial population is General Practices (GPs) in England and Scotland which have varying sizes (to reflect the range of UK primary care) and thus have different numbers of ‘active asthma’ patients [5]. Active asthma is defined by the UK Quality and Outcome Framework (an annual reward and incentive programme for all general practices in England) as having a coded diagnosis of asthma and having been prescribed an asthma medication within the previous year [7]. 
The patient population for each practice includes all individuals (≥5yrs) who are clinically eligible to be offered supported asthma self-management, as defined by a diagnosis of active asthma. Specific exclusions are detailed in the protocol (Section 8.5).
2.5. [bookmark: _Toc180444212][bookmark: _Toc180444274][bookmark: _Toc180444213][bookmark: _Toc188977285]Intervention and Comparators
The intervention consists of the implementation groups and the control groups. A full description of the intervention and control groups can be found in the protocol (see Section 13). In summary:
Intervention-The whole systems IMP2ART implementation strategy directed at patients, professional and the general practice (organisation) with nurse-specialist facilitated implementation.
Control- General Practices will continue with their usual care and not receive any components of the IMP2ART implementation strategy. They will receive annual reports and feedback reports covering aspects of asthma care which Optimum Patient Care (OPC) routinely provide to registered practices.
For both groups, clinical care is provided by the patient’s usual clinical professionals in accordance with UK and/or global asthma guidelines and according to the clinical needs of the patient.
2.6. [bookmark: _Toc180444214][bookmark: _Toc180444276][bookmark: _Toc180444215][bookmark: _Toc188977286]Trial Design
The IMP2ART trial is a non-blinded, parallel group, hybrid II (addressing both implementation and clinical outcomes) [8] cluster randomised controlled implementation design with randomisation at the general practice level. General practices (n=144) in England and Scotland will be recruited and randomised to the implementation or control arm on a 1:1 basis. 
Eligible general practices must use one of the four common electronic health record systems (EMIS, SystemOne, Vision or Mirotest) for which components of the IMP2ART implementation strategy have been designed and agreed to Optimum Patient Care (OPC) extracting anonymised routine coded data to measure primary and other outcome of the study. Further details are provided in the protocol (see Section 13.4).

2.7. [bookmark: _Toc180444216][bookmark: _Toc188977287]Trial Start and End Dates
· Start date (PG4/5): 01/03/2021
· Recruitment end date: 01/05/2023 *
· Follow-up end date: 01/05/2025
· Programme end date: 31/03/2026

* The HE team will work with the statistical team to ensure consistent numbers are used in accordance with the trial conduct processes (CONSORT).Final practices included in the HE analysis will be confirmed by the Lead Statistician in accordance with the SAP. 
[bookmark: _Toc180444217][bookmark: _Toc188977288]Section 3: Economic Approach
Economic Evaluations within the context of hybrid implementation trials.
In healthcare, economic evaluations of implementation strategies are crucial to informed resource allocation decisions [9, 10]. There is a significant lag between research and practice implementation despite the development of effective interventions [11]. As many implementation strategies are complex and costly to deploy, economic analyses are essential to determine their cost-effectiveness [11, 12]. Economic evaluations should consider both the intervention and the implementation strategy when assessing the efficiency of implementation in healthcare [13]. 
As IMP2ART will be competing for the same (scarce) resources as other implementation strategies, addressing whether the cost of pursuing the implementation, in conjunction with the benefits (effectiveness) compared to alternative(s) programmes enables decision makers to assess the value for money from the implementation investment. A cost-effective implementation programme will have a positive net health/monetary impact because its health gains will outweigh the health losses that result from shifting expenditure away from the implementation of other health interventions. Designing a robust, valid and transparent health economic analysis to prospectively generate the evidence (including potential issues of ‘scaling up’) is necessary.
The IMP2ART health economic analysis will adhere to relevant international good practice, including reporting, whilst taking into account specific guidance for implementation trials [14]. Drawing upon the IMP2ART logic model (see Figure-1) and on-going discussions with the IMP2ART programme team during PG1-4; the HEAP sets out the design and conduct of analysis for PG5. 
[bookmark: _Toc179782426][bookmark: _Toc184686235][bookmark: _Toc195255640]Figure 1: IMP2ART programme logic model
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3.1. [bookmark: _Toc180444218][bookmark: _Toc188977289]Aim of Economic Evaluation
The aim of the economic evaluation is to address the question:
 ‘What are the costs and cost-effectiveness of the IMP2ART implementation strategy that embeds supported asthma self-management in primary care compared to usual care?’.
3.2. [bookmark: _Toc180444219][bookmark: _Toc188977290]Objectives of Economic Evaluation
The objectives are to determine the:
· Costs of the IMP2ART implementation strategy compared with usual care.
· Cost-effectiveness of the IMP2ART implementation strategy compared with usual care based on:
· iNMB) (primary Incremental cost per QualityAdjusted Life Year (QALY) gain at 24 months and incremental net monetary benefit (HE outcome).
· Incremental cost per unscheduled care avoided) at 24 
· Costs and consequences (using implementation outcome and other secondary outcomes reported in section 2.3).
In addition, we will:
· Present a trial-based budget impact to explore the scaling up of the IMP2ART strategy to the UK NHS if IMP2ART demonstrates clinical and/or cost-effectiveness.
· Explore the long-term cost-effectiveness (including cost per QALY estimation), following an assessment of feasibility of obtaining plausible estimates of effect from the IMP2ART trial and on trial findings (e.g. evidence of clinical and/or cost-effectiveness at 2 years).
3.3. [bookmark: _Toc180444220][bookmark: _Toc188977291]Overview of Economic Analysis
A HE evaluation will be conducted alongside the IMP2ART trial. This HEAP will now set out the specific methods and procedures that will be followed in the conduct of the analyses. The HEAP follows the agreed revision to the HEAP presented in Appendix 1, following the decision to remove the separate sub-study originally planned. The main vehicle for the HE analysis will be a de-novo decision analytical model (see section 6), with our analysis of costs and outcome from the IMP2ART trial acting as the main source of inputs. Alongside, additional inputs (e.g. health utilities, epidemiological variables) and assumptions will be used. Throughout, we will keep transparent, audit trail of the design and conduct of our HE analysis.
3.4. [bookmark: _Toc180444221][bookmark: _Toc188977292]Jurisdiction
The IMP2ART trial will be conducted in the UK (eligible, general practices recruited to participate in England and Scotland) where the health system (NHS) is publicly funded and is free at the point of access. 
3.5. [bookmark: _Toc180444222][bookmark: _Toc188977293]Perspectives
All health economic analyses will be conducted from a UK NHS/PSS perspective as recommended by National Institute for Health and Care Excellence (NICE) [15]. We considered undertaking a partial societal perspective e.g. e.g. out-of-pocket expenses, lost productivity and missing school/ work-days.  However, due to paucity of data, this has been assessed as not feasible.
3.6. [bookmark: _Toc180444223][bookmark: _Toc188977294]Time Horizon
[bookmark: _Toc180444224][bookmark: _Toc188977295]The primary (base-case) time horizon will be 2 years, reflecting the primary outcome and trial follow-up period for IMP2ART, as described in the SAP. Longer-term horizons will be considered based on assessment of the feasibility/plausibility of extrapolating beyond the trial horizon and on evidence of clinical and/or cost-effectiveness within the trial. Section 4: Economic Data Collection and Management
4.1. [bookmark: _Toc180444225][bookmark: _Toc188977296]Statistical 
Data analysis will be undertaken in Excel 17 (Microsoft, 2017) and R studio.  Other tools (e.g. Stata) may be used as required. Similar to the SAP (section 4.3), we will describe any data anomalies within the HE analysis conduct and reporting of the results. Analyses of the IMP2ART routine data will take place  within the Pragmatic Clinical Trials Unit (PCTU) data safe haven, with the HE analysts receiving the necessary training and authorisation to work within the PCTU safe haven.
4.2. [bookmark: _Toc180444226][bookmark: _Toc188977297]Identification and Measurement of Resources
There will be two key parts to the identification and measurement of resources:
1. The resources associated with delivering the IMP2ART implementation strategy.
Resources will be identified through discussions with the IMP2ART team and data collected as part of the process evaluation. This will reflect a whole systems approach, covering the organisation, practice and participant-level resources associated with delivering the implementation strategy. Appendix 2 provides a draft profile of the resource data collection. 
2. Subsequent use of healthcare resources.
The IMP2ART trial OPC dataset will be the primary data source to identify the healthcare resource use for intervention and control groups. Following receipt of the 12 practices involved in the pilot (PG4), a ‘snapshot of the OPC dataset’, we will compile a list of OPC data relevant to the health economic analysis (see Appendix 3 for these) which will be included in the final HEAP). Where necessary, we will set out decisions to mitigate double counting/correlation between costs and outcomes (e.g. unscheduled care could be counted as a cost). Where the OPC dataset does not provide sufficient ‘granularity’ e.g. to specific staff cost/type, we will undertake structured literature searches and/or expert discussions to ‘weight’ resources. We will test important assumptions in sensitivity analysis. 
4.3. [bookmark: _Toc180444227][bookmark: _Toc188977298]Valuation of Resource Use Data
Where possible, the most recently published unit costs will be used and sourced from publicly available sources including the Personal and Social Services Research Unit (PSSRU) [16], British National Formulary [17], and NHS reference costs [18], or otherwise obtained from local financial records and/or trial records. When a unit cost is not available for the year of analysis, it will be inflated to current prices using the NHS cost inflation index (NHSCII) as published by PSSRU  [16].
4.4. [bookmark: _Toc180444228][bookmark: _Toc188977299]Identification and Measurement of Outcomes
The OPC dataset will be used to derive the primary and secondary outcomes as outlined in the SAP and detailed in the protocol. We will use the outcomes in the final analysis that have been locked and transferred to the HE folder within the PCTU IMP2ART folders by the trial statisticians. We will not conduct analysis on the IMP2ART implementation outcome.
A separate report will be included in the final report as an supplementary file to document the process of identifying, reviewing and using utilities within the IMP2ART HE analysis [19].
4.5. [bookmark: _Toc188977300]Valuation of Outcomes
We will use the IMP2ART primary and secondary outcomes without valuation i.e. present as ‘natural units’. We will document our source of utilities (e.g. where possible from EQ-5D using UK social tariffs) in our separate report, described above. 
[bookmark: _Toc180444230][bookmark: _Toc188977301]Section 5: Economic Data Analysis
5.1. [bookmark: _Toc180444231][bookmark: _Toc180444293][bookmark: _Toc180444232][bookmark: _Toc188977302]Analysis population
[bookmark: _Toc180444233]For the analysis of costs, we will use all available cases to ensure comprehensive coverage of the IMP2ART population. For incremental analyses, we will use the trial population described in line with the SAP (section 5.0.) and following the definitions of the IMP2ART Estimand framework (section 6.2, SAP). In line with the SAP, we will conduct analyses using similar treatment policy strategy set out in Estimand framework. Analyses of outcomes will be based on the available case population (the population who have information available) and follow the intention-to-treat (ITT)principle, which is in line with the SAP (see section 4.1.).

5.2. [bookmark: _Toc188977303]Timing of analyses 
[bookmark: _Toc180444234][bookmark: _Toc188977304]Our analyses will follow the time-points of the IMP2ART trial, and we will present baseline, 12 months and 24 months costs alongside a total group/per average participant (patient-level) cost for use in the incremental analyses. Our primary analysis will be based on the 24 month time duration in accordance with the SAP.
5.3. Discount rates for costs and benefits 
For the incremental analyses, costs and benefits will be discounted at 3.5% after 12 months. With IMP2ART representing a ‘public health’ strategy, a discount of 1.5% will be applied in a sensitivity analysis, in line with the NICE reference case.
5.4. [bookmark: _Toc180444235][bookmark: _Toc188977305]Cost-effectiveness threshold(s)
No formal Cost-Effectiveness Analysis (CEA) thresholds are available for the primary IMP2ART outcome. We will undertake structured searches and/or discussions with the IMP2ART team e.g. a clinically relevant threshold. A Cost-Effectiveness Acceptability Curve (CEAC) will be produced to present the % probability of IMP2ART being cost-effective at different Willingness-to-Pay (WTP) thresholds e.g. £500, £1,000).
· For the CUA (cost per QALY) analysis, we will use the standard NICE WTP societal thresholds.
5.5. [bookmark: _Toc180444236][bookmark: _Toc188977306]Statistical decision rule(s)
Similar statistical decision rule(s) will be used as those detailed in the SAP. Descriptive data analyses will be undertaken to provide a descriptive summary (e.g. means, median, variance). All outcomes collected routine data will be based on READ or SNOMED codes, described in section 3.5, SAP.
5.6. [bookmark: _Toc180444237][bookmark: _Toc188977307]Analysis of resource use
We will describe the resource use in discrete categories, using appropriate measures (e.g. mean, median, SD, range), for each time-point. We will explore and present outliers, and, where relevant, examine the impact of moving extreme outliers on the cost and primary cost-effectiveness analysis.
5.7. [bookmark: _Toc180444238][bookmark: _Toc188977308] Analysis of costs 
We will describe costs in similar discrete categories as resources, using appropriate measures (e.g. mean, median, SD, range), for each time-point. For the intervention group, we will include the costs of the implementation strategy to produce a total and per-practice cost compared to the control. The distribution of costs shall be examined to determine the appropriateness of normality assumptions for subsequent statistical analysis. Where appropriate, the impact of removing extreme outliers from the analysis will be considered. Appropriate summary statistics will be produced to compare the costs for the Intervention and control groups. Mean differences, 95% confidence intervals (CI) and p-values will be reported, with a significance level of p<0.05, with all p-values two-sided.
5.8. [bookmark: _Toc180444239][bookmark: _Toc188977309]Analysis of outcomes
We will use the health utilities sourced from the literature to calculate Quality Adjusted Life Years (QALYs). In line with the SAP, health (clinical) outcomes will be considered at the participant level.
5.9. [bookmark: _Toc180444240][bookmark: _Toc188977310]Data cleaning for analyses
On receipt of data from the PCTU team, face validity checks will be undertaken and basic descriptives will be run to look for any data anomalies/outliers/queries. These will be checked and corrected prior to data analysis, with all corrections documented. Spot data checks (including calculations performed within the model) will be carried out independently by two members of the health economics team throughout the analysis. Where necessary, we will discuss data anomalies with the statistical team, in line with section 4.3, SAP. 
5.10. [bookmark: _Toc180444241][bookmark: _Toc188977311] Baseline adjustment and missing data
We will follow the SAP for decisions on whether to adjust for baseline. As described in the protocol, we will not adjust costs or outcomes for baseline due to the impact of the COVID-19 pandemic would differ for clusters. Sensitivity analyses will be undertaken commensurate with the SAP sensitivity analysis, described in section 6.6 and 6.7. Missing data for costs and outcomes will follow the strategy outlined in the SAP (see section 6.4).  Missing values are expected to be extremely few, thus any patterns of missing data will be described only and not considered in the formal analyses.
5.11. [bookmark: _Toc180444242][bookmark: _Toc188977312]Analysis of cost-effectiveness
Cost-utility analyses will be used to estimate cost per QALY gain at 24 months between intervention and control groups. Incremental costs and effects will also be presented in disaggregated format with 95% confidence intervals for results. 
A cost-effectiveness analysis will determine the incremental cost/unscheduled contact avoided at 24 months.Incremental cost-effectiveness ratios (ICERs) will be calculated, if there is no evidence of dominance (i.e. the IMP2ART intervention is more expensive and less effective, compared to control) . An ICER can be represented as:

Where  and  are the costs and effects of the intervention arm and  and  are the cost and effects of the control arm with  and  the incremental costs and effects of the intervention compared to control. The ratio allows for assessment of the cost-effectiveness of the intervention.
Outputs will also be used to estimate the incremental net monetary benefit (INMB) statistic at the standard willingness to pay thresholds as suggested by NICE. 


5.12. [bookmark: _Toc188977313]Cost consequences analysis
A cost-consequences analysis will visually compare outcomes and costs of intervention and control in tabular form, based on clinical outcomes. An example of the output of the cost-consequences analysis can be found in Table A1, Appendix 5. 
5.13. [bookmark: _Toc188977314]Resource impact on UK NHS budgets 
[bookmark: _Toc180444243]A budget impact analysis based on the IMP2ART implementation strategy will be undertaken to estimate the potential investment or resource/cost impact of healthcare resulting from the provision of the IMP2ART across UK NHS (and split into the devolved nations) over a predicted 5-year time horizon. This will be done if there is evidence that IMP2ART represents a clinical and/or cost-effective strategy based on the trial findings. Published annual incidence rate of new asthma diagnoses and UK population estimates will be used to estimate the number of new cases of active asthma per year. The resulting number of people potentially going through the IMP2ART pathway will then be used to calculate total cost and net cost of healthcare resource use data for both the and the comparator patients. Finally, the change in healthcare resource use and the implementation costs will be combined to arrive at a total net budget impact of the IMP2ART pathway over the next five years. 
5.14. [bookmark: _Toc188977315]Sampling Uncertainty 
Our methods for managing sampling uncertainty are described in section 6.0. 
5.15. [bookmark: _Toc188977316]Subgroup Analyses/ Heterogeneity Analysis
No sub-group analyses are planned. The statistical analysis set out in section 6.5, SAP, will be used to inform the planned work on IMP2ART-E, which is a separate study to extend the analysis set out in this HEAP to formally consider distributional cost-effectiveness analyses.
5.16. [bookmark: _Toc188977317][bookmark: _Toc180444245]Sensitivity Analysis
Sensitivity analyses will be undertaken to account for the uncertainty in the parameters used in the cost-effectiveness analyses. This will involve making plausible changes to key methodological assumptions in order to understand how changes impact the cost-effectiveness result. Deterministic one-way sensitivity analyses (OWSAs) will be undertaken to examine the impact of changes in key parameters within a plausible range. Results will be tabulated (dummy tables can be found in Appendix 5) for comparison against the base-case analysis. Examples   include:
· Inclusion/exclusion of intervention development, training, and ongoing support costs.
· Identifying plausible alternative parameter values for key unit costs.
· QALYs derived from different literature sources.
All model inputs and assumptions will be agreed with the IMP2ART team for the base case analysis and inform the parameters and assumptions to be tested in sensitivity/ scenario analysis
Uncertainty will be explored using probabilistic sensitivity analysis (PSA) and cost-effectiveness acceptability curves (CEACs) presented to estimate the probability that the intervention is cost-effective at a range of plausible cost-effectiveness thresholds. 
5.17. [bookmark: _Toc188977318]Scenario Analysis
Selected scenario analyses will be conducted to examine the impact of key structural assumptions on the cost-effectiveness results. These scenarios will be agreed upon to reflect plausible changes (e.g., skill mix) in the implementation of the IMP2ART strategy into routine NHS practice. We will not duplicate the analysis that will be conducted for IMP2ART-E which will formally explore equity considerations in different sub-populations.
[bookmark: _Toc188977319][bookmark: _Toc180444246]Section 6: Modelling 
6.1. [bookmark: _Toc188977320]Decision Analytic Modelling
A de-novo decision-analytical model will be developed in Microsoft Excel 2017 and Visual Basics for Applications (VBA) for Excel (version 365) to conduct the incremental analyses (see section 5.4). A structured review of the literature will be undertaken to review similar decision problems in asthma populations, and to understand the limitations presented in other model-based analyses. This report will be appended to the final HE report. The IMP2ART model will be constructed, using pilot ‘data’ runs to check the technical performance of the model prior to data lockdown and final analysis as part of our QA processes. 
6.2. [bookmark: _Toc188977321]Model Type
We will take an individual patient-level simulation modelling approach. With the large sample size available from the IMP2ART trial to obtain estimates of costs and outcomes, alongside a large number of parameter samples to test for uncertainty in these estimates, this will provide a mechanism to reflect the (random) variation expected. A discrete event simulation model (DES) will be built, following good practice  [20]. This will use time-to-event to represent the parameters e.g. unscheduled care that can occur at various time-points over the ‘patient pathway’ and is best described stochastically rather than be limited to fixed time intervals assumed in a cohort approach. 
6.3. [bookmark: _Toc188977322]Model Structure
Individuals included in the eligible IMP2ART population will enter the model at the point where the decision has been made to randomise their GP practice to an intervention practice and usual care (control) practice. Patients who are in control practices would receive usual care for their asthma management. They may have unscheduled care events(s) as a result of their asthma (e.g. acute exacerbation), requiring treatment through the 24 months follow-up. Likewise, for the intervention group, patients may have unscheduled care events(s) requiring treatment. For both intervention and control groups we will count the number of unscheduled care events over the time period. 
Discussion with experts from OPC on the identification of the type of unscheduled care will take place prior to final analysis and if possible costs will be calculated based on the correct type of health care interaction. Where this is not possible, a weighted average based on clinician opinion and/or informed by work from the ARRISA-UK trial will be used and will be tested for robustness in the sensitivity analysis

Such ‘events’ will be assumed to result in a change in the patient’s utility value and costs incurred and we will consider whether the impact of an event ‘changes’ future events, as part of tracking costs and outcome (QALYs) accrued through the care pathway. 
For our base-case, we will assume there are no additional co-morbidities or adverse events (e.g. as a result of oral steroid use) but we will explore the data and consult with the IMP2ART team to assess whether such assumptions should be tested within sensitivity analyses. For both groups, patients could die from their asthma or other cause mortality at any point during the 24 month period of follow-up. For both groups, costs and outcomes will accumulate over time and will be used to determine costs and outcomes for intervention versus control for the primary (base-case analysis).
The draft model schema is presented in figure 2.

[image: ]
[bookmark: _Toc195255641]Figure 2: Structure of discrete event simulation model
In developing our model, we will include, where relevant any suitable adjustments to reflect the treatment policy strategy. All assumptions that inform the model will be discussed, documented and agreed with the IMP2ART team as part of the model validation.
6.4. [bookmark: _Toc188977323]Treatment Effect Beyond the End of the Trial 
In consultation with the IMP2ART team and informed by the required additional literature inputs, we will consider extrapolation of the base-case to plausible time horizons (e.g. 5, 10, life-time) to estimate the longer-term cost effectiveness of the IMP2ART implementation strategy.
6.5. [bookmark: _Toc188977324]Other Key Assumptions 
We will keep a log of all assumptions agreed with the IMP2ART team and where applicable, test these within the sensitivity analysis.
6.6. [bookmark: _Toc180444252][bookmark: _Toc188977325]Methods of Identifying and Estimating Parameters
We will examine the descriptive outcomes (see section 5.0) to identify the parameter distribution (e.g. means, standard deviations) to apply appropriate sampling e.g. Weibull, exponential. Different methods will be tested in sensitivity analyses.
6.7. [bookmark: _Toc180444254][bookmark: _Toc188977326]Model Validation 
All model inputs and assumptions will be agreed with the IMP2ART experts for the base case analysis and inform the parameters and assumptions to be tested in sensitivity/ scenario analysis. The model will undergo quality assurance steps throughout the evaluation period to ensure it produces predictable, accurate and reproducible outputs, and that it behaves appropriately according to theoretical expectations. 
As part of this process, the following steps were taken:
· Review of structural assumptions and modelling techniques, technical implementation, formulae and functionality: To ensure the validity and integrity of the model structure, coding, and input processing, technical validation will be sought from internal and external modelling experts. 
· Review of data inputs and sources, clinical assumptions, and implementation assumptions: To ensure that the model accurately reflects the asthma disease and implementation of IMP2ART intervention and flow through the model, the IMP2ART trial team, the Programme Patient Public Involvement (PPI) representators will review the model structure, clinical assumptions, and all model inputs. Prior to the final analysis, IMP2ART will discuss and sign off on assumptions.
· Results validation and sensitivity analyses: To assess the robustness of the results to changes in key parameters and the impact of parameter uncertainty and changes in service provision, extensive sensitivity analyses (deterministic and probabilistic sensitivity analyses) and scenario analyses will be conducted.

[bookmark: _Toc180444256][bookmark: _Toc188977327]Section 7: Reporting/Publishing
7.1. [bookmark: _Toc180444257][bookmark: _Toc188977328]Reporting standards
The health economics team will work closely with the trial data manager and study statistician throughout the analysis period. The health economic analysis will be undertaken and results checked by the health economic lead prior to submitting to the PMG for scrutiny and discussion. Where necessary, modifications to the analysis will be conducted following interim results presentation prior to final analyses.
The Consolidated Health Economic Evaluation Reporting Standards (CHEERS) guidelines [21] will be followed when reporting the health economic evaluation. 
7.2. [bookmark: _Toc180444258][bookmark: _Toc188977329]Deviations from the HEAP
Any deviations from the HEAP will be documented and justified in the final published report.

7.3 Interpretation if Effectiveness is Limited or Absent
If the intervention does not demonstrate effectiveness on the primary or secondary outcomes, this will be reflected in the economic evaluation. Analyses will report incremental costs and effects transparently, including uncertainty, and present findings in accordance with NICE reference case principles. Where cost-effectiveness and cost-utility results diverge (for example, limited impact on unscheduled care but potential QALY gains), both sets of results will be presented with appropriate context
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Appendix 1 –Identification, review and use of health utilities inputs to inform the economic analysis of the IMP2ART trial: Protocol
Background.
The IMP2ART trial includes an economic evaluation to assess the cost-effectiveness of the IMP2ART implementation strategy compared to usual care. Full details are available in the published protocol (1). As part of the economic analysis, a cost-utility analysis will be conducted, using the Quality-Adjusted Life Year (QALY) as the measure of health outcome. A Discrete Event Simulation model will be constructed, requiring the development of health states that reflect the time spent in the health state (e.g. active asthma with day-day symptoms, asthma symptoms that require an unscheduled healthcare visit)  and the health-related quality of life (HRQOL) -represented by a utility value- associated with that health state. To derive a health utility (HU) requires the measurement of HRQOL and a valuation of that health state based on preferences for that health state or a direct approach to value the health state, typically from the general population.
As IMP2ART is based on the implementation of supported asthma self-management (SSM) within the UK NHS, our analysis has been informed by the National Institute for Health and Care Excellence (NICE) reference case (2). This requires utilities to be calculated from a valuation of public preferences (e.g.  from a representative sample of the UK general population rather than the disease population alone), using a choice based method, such as the time-trade off method). 
The IMP2ART trial is not collecting direct information from patient participants and the routine data does not capture any suitable patient reported outcomes to calculate utilities. Thus, where such data is not available, literature sources can be used. This should be done in a systematic and transparent manner, with appropriate validation with the IMP2ART team to ensure these utilities appropriately represent the HRQOL/utility weight associated with the health state. As part of the analysis, uncertainty should be  comprehensively addressed (e.g. using different parameter ranges such as confidence intervals around the base-case utility  estimate) within sensitivity analyses.
Health states required for the IMP2ART model.
This is presented within the IMP2ART health economic analysis plan (see section 6.0). With the health economic analysis embedded within the IMP2ART trial, we will follow the trial PICO.. Within this, we expect to make  appropriate preference weights (e.g. age-specific baseline utility for a person with active asthma). The inclusion of additional health states  will be guided by discussions with the IMP2ART clinical  and patient experts.
Types of Health State Utilities required.
 In the NICE reference case (2), there is a hierarchy of preferred methods for the generation of utilities.  The preferred method is the EQ-5D measurement, a generic, preference based HRQOL measure  which has country-specific valuation sets available (which conform to the NICE choice based method) to enable generation of health utilities. This is an indirect valuation method, with measures referred to as multi-attribute utility instruments (MAUIs), comprising of a descriptive system of HRQOL (e.g. domains or areas such as pain, mobility) and a scoring systems to value the health states defined by the descriptive system.  Whilst the 5L and 3L versions of the EQ-5D are used within clinical trials and studies, NICE currently require the 3L valuation set to be used (3). If EQ-5D utilities are not available/not appropriate, the next steps in the hierarchy would be to use other generic -based measures, condition-specific preference based measures and vignettes/direct valuation methods.  Another potential source would be the use of mapping from a condition-specific HRQOL measure to the EQ-5D to enable a utility to be derived. For children, the limitations of collecting HRQOL information directly could require the use of proxy (often parent-reported) measures rather than self-reports of HRQOL which present additional challenges in deriving health utilities (4).
Aim and objectives
The aim is to identify health utilities (HUs) for inclusion in the IMP2ART  health economic model.
Specific objectives* are to:
1. Conduct a rapid literature review for HUs for asthma, following the NICE hierarchy of utilities derived from i) EQ-5D; ii) other generic preference based measures; iii) mapping from condition-specific measures. 
2. Summarise the utility inputs (including risk of bias assessment) for the required health states needed for the model.
3. Confirm, in discussion with the IMP2ART team the final HSUs to be used in the IMP2ART model.
*The steps will be iterative and be undertaken alongside the health economic analysis for IMP2ART. Where additional searches are required (e.g. targeted or ‘spot’ searches to inform a specific data requirement for the model), careful records will be taken. We expect this protocol will remain ‘live’ until the final analyses is undertaken.
Methods
Good practice in the identification, review and use of health state utilities. 
The ISPOR  SpRUCE checklist has been used to guide the identification, review and final choice of  HUs to be used in the IMP2ART cost-effectiveness analysis (5), supplemented by guidance on the systematic searching of HSUs (6,7) and parameters (8) from the literature.  Our initial identification of the minimum model inputs required is presented in table 1. A detailed table will be developed through the review.
Table 1: Summary of  initial utility inputs expected for the model
	State
	Additional detail if available

	Baseline utility (reference population)
	Age-specific utilities

	Baseline utility (active asthma)
	Age/sex specific utilities (all states if available)

	Asthma Control
	

	Unscheduled care (primary care)
	Asthma severity

	Asthma exacerbation
	Severity

	Unscheduled care (hospital admission)
	Asthma severity

	Asthma co-morbidities 
	Pulmonary/extra pulmonary

	Asthma treatment related side-effects
	

	Concurrent morbidities
	

	Asthma mortality
	

	All-Cause mortality
	




In the spirit of the ISPOR guidelines, we intend to balance the requirement for rigour and transparency whilst ensuring that there is an appropriate trade-off between what is best or most appropriate evidence, including if ‘sufficient evidence’  is obtained/can be extracted from existing reviews or reports, particularly well conducted, recent systematic reviews which can be used as a basis for updating and/or data extraction.  
 We will work through the steps above involving discussions with the clinical and patient experts within the IMP2ART team to make judgements about sufficiency before concluding our searches. Detailed records will be kept ensuring that our sensitivity analyses accounts for the impact of HSU and where it is unlikely that further searches will not be of value (e.g. lack of appropriate evidence and/or where expert assumptions will be required). 
Identification of health utilities 
Scoping work
HUs in asthma
A scoping search was undertaken to gauge the likely quantity and relevance of published asthma-related HU literature.  This was undertaken in MEDLINE via PUBMED using broad search terms,  (e.g. asthma AND EQ-5D AND adult to gauge the size of the likely evidence base for the preferred method to derive HSUs for the IMP2ART model).  Several reviews (see table 1)  have been published in the last 10 years. 
The scoping review identified challenges relevant to the health states in the IMP2ART model that directly measured utility decrements related to unscheduled care events  (defined as one GP consultation and/or out of hours attendance, hospital admission). Utilities are typically mapped to disease severity (e.g. moderate, severe), asthma control (e.g. well-controlled, poorly controlled) and/or disutility (e.g. associated with exacerbation or co-morbidity).  This poses a potential challenge for IMP2ART in that a precise estimate of HRQOL utility (or utility decrement) will not be directly obtainable from the literature at the time or level associated with the greatest decrement. This would particularly impact  individuals who regularly encounter an unscheduled care event associated with their asthma, with the duration associated with any utility/QALY decrement  also requiring careful application in the IMP2ART economic model.
For children with asthma,  the lack of EQ-5D derived utilities has posed a further challenge (9) because of the lack of validated UK tariff for the EQ-5D Youth.  Since then, the EURQOL group report published  valuation sets for the EQ-5D -Y3L version for nine countries ( Belgium, China, Germany Hungary, Indonesia Japan, Netherlands, Slovenia, Spain) but not yet for the UK (10).  Since 2016 , there may be additional studies presenting the EQ-5D Y in these studies which could enable HSUs from other countries to be considered and/ or the emergence of new child preference based measure, the CHU-9D in children with asthma.  Specific reviews have also been published that provide an extensive review and meta-analysis of childhood health utilities (11),  to mitigate potential biases in using adult derived utility values for children.
 
 Table 1: Literature reviews identified during  the scoping review
	Authors
	Year
	Title

	Afshari et al (12)
	2022
	Health related quality of life in adults with asthma: a systematic review to identify the values of EQ-5D-5L instrument


	Einarson et al` (13)
	2015
	Utilities for asthma and COPD according to category of severity: a comprehensive literature review

	Oh et al  (14)
	2022
	Health-related quality of life in adult patients with asthma according to asthma control and severity: A systematic review and meta-analysis 

	Kua WS, Davis S (9)
	2016
	Systematic review of health state utilities in children with asthma. 

	Kwon et al (11)
	2017
	A systematic review and meta-analysis of childhood health utilities



Review method
A rapid review of the literature will be undertaken, following the PRISMA interim guidance for RRs (15), main PRISMA checklist (16) and SPRUCE checklist (5) for reporting.  Our review deviates from a standard systematic review by:
· Selected databases and inclusion of peer-reviewed papers only.
· Exclusion of articles not in English language.
· Restriction of searches from 2000 onwards.
· Dual screening of 25% abstracts and full texts
· Single review extraction with data checks on 25%.
· Risk of bias assessment using the ROBVALU checklist for health utilities.
Search strategy and selection
PubMed and CINAHL databases will be searched. The searches will be limited from 01.01.2000- 30.04.2025.  A search strategy is presented in appendix a.  A PRISMA flowchart will document the review process.
Selection criteria
Population: All population(s) aged 5 years and over with a diagnosis of asthma based on clinical diagnosis. We will include all grades (e.g. severity/asthma control).
Intervention and comparator:  No restrictions will be applied. As we are searching for health statue utilities, not all studies will have an intervention or a comparator. We will include systematic review and primary research studies (RCT and observational studies).
Outcome. Health Utilities, including source (e.g. HRQOL measure)
Setting: UK settings and other OECD countries. 
Duplicate articles will be removed before a step-wise selection as follows:
1. Title and abstracts will be screened by one reviewer using the pre-defined selection criteria above A 25% sample will be checked by a second reviewer and compared.  Where there is uncertainty about inclusion, articles will proceed to step 2 for full-text review
2. Full-text review by one reviewer with 25% checked by second reviewer and compared. Any uncertainty about study inclusion will be discussed and agreed with a third reviewer arbitrating if necessary. A final list of included articles will be presented.
Data extraction
A table of evidence will be presented to the IMP2ART TEAM with narrative summary of data quality/appropriateness . This will include:
· Population/patient characteristics e.g. age, sex, asthma severity/control and population size
· Measure used e.g. EQ-5D 5L
· Preference weights: Valuation technique used (including use of country-specific valuation sets.
· Descriptive statistics: Mean/variance around the HU for each model input.
· Response rate/missing data/data lost to follow up- to assess representativeness of data.
Risk of bias assessment
The ROBVALU risk of bias assessment for health state utilities (17) will be undertaken and presented in the table of evidence.
[image: A diagram of a question]
Figure 1: ROBVALUE risk of bias assessment

Selection of final HUs for the model.
The basis for selecting HU for use in the model will be guided by the following principles:
· Where possible, HUs will be derived from a UK asthma population using the EQ-5D 3L, or EQ-5D 5L mapped to the 3L valuation set. 
· Where multiple HUs exist for a particular health state or are not possible to be identified from the same measure, data may be combined.
· Where the most appropriate HSUs do not exactly match the definitions in the IMP2ART model, appropriate adjustments will be made e.g. to ‘adjust e.g.  baseline utility to adjust for age. All methods used to adjust HUs will be reported.
Use of Health Utilities within the IMP2ART model.
In this section, we set out the initial assumptions and considerations which will be taken in the application of selected HSUs in the IMP2ART model.  These will be discussed and agreed with the IMP2ART team and revised during the review process.  A detailed audit trail will be kept of decision related to the final selection and use of utility estimates within the analysis.
Individual versus function-based HUs.
Due to the nature of the IMP2ART trial (where there is no formal measure of clinical status until 24 months), the expectation is that HSUs will be analysed separately for each health state, rather than related to a measure of asthma clinical status e.g. at baseline. However, where applicable, HSU  based on clinical status derived from the literature/expert opinion will be applied in sensitivity analysis.
Acute exacerbation and clinical event
The main utility decrement is expected to be associated with unscheduled care (e.g. as a result of asthma exacerbation) and the magnitude of the HRQOL loss associated with the severity/duration of the acute event (e.g. requiring hospital admission and treatment). However, much of the literature is unlikely to capture these events ‘at the time’; and for patients who experience several acute events, the impact will be greatest.  We will identify plausible estimates of the expected clinical/HRQOL effects from the literature and with the IMP2ART team e.g. in the absence of any reliable estimate of utility decrement associated with an asthma exacerbation, where a ‘proxy’ estimate e.g. asthma control could be an alternative input. A suitable duration will be used with the utility decrement to estimate the QALY loss per acute event e.g. an expected utility of 0.75 over a week of oral steroid and follow up in primary care would give a QALY loss of 0.75 x 1/52= 0.014 QALY loss per unscheduled primary care event. 
Treatment related adverse events
We will discuss with the IMP2ART team any  treatment-related adverse events that would affect HRQOL/QALYs estimates  that should be included in the model, and seek suitable data (e.g. from literature/clinical expert opinion), applying a suitable multiplier as described above. We will be mindful that in the application of an acute clinical event (above), such adverse events could already be included and take a conservative approach to avoid over-estimation of QALY losses. The impact of such an approach will be tested in sensitivity analysis. 
Concurrent clinical events
As the IMP2ART population excludes people with COPD or difficult-to-treat asthma, we will assume that there would not be any directly related, multiple concurrent events e.g. pulmonary/extra pulmonary traits as a result of the IMP2ART intervention compared to control population. We would apply a suitable disutility associated with age/co-morbidity described next.
Comorbidity Utility Effects and General Populations norms.
We will discuss with the IMP2ART team, whether HRQOL effects would be affected by comorbidities related to asthma for the IMP2ART populations,  including the impact of HSUs over a life-time horizon e.g. if long-term treatment effects should be included.  Our base case would seek to find literature estimate based on age-specific HSUs for asthma, included in our review. In the absence of plausible estimates and/or in sensitivity analysis, we will assume that age-specific HSUs would reflect general population age-related comorbidity utility effects, using a suitable multiplier (see above for example).  We will source appropriate estimates e.g. from published UK age/sex estimates of EQ-5D utilities e.g. (18).
Sensitivity analyses
We will assess the impact of our utility estimates as part of the probabilistic sensitivity analysis. We will use one-way sensitivity analysis will be used to address the impact of changes to HSU parameters, as detailed in the main Health Economic Analysis Plan.  As part of the sensitivity analysis, where suitable meta-analyses has been employed, we will consider the impact of pooled utilities for the HSU on our cost-effectiveness findings.
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Example search strategy (adapted from Kwon et al)
Search Strategy Database: PubMed, CINAH
Include articles with publication date up to 30.04.2025. Limit search to title and abstract Search Category Search Terms
 Utility Terms 1 Utilit* or disutilit* or HSUV 
2 “quality adjusted life year*” or QALY or “quality-adjusted life year*” or “quality-adjusted life-year*” 
3 OR (1 to 2) Indirect Valuation Method Terms
 4 EQ-5D or “EQ 5D” or EQ5D or Euroqol or “Euro qol” or EQ-5D-Y or "EQ 5D Y"
 5 Short-form survey-6D or short form 6D or SF-6D or “SF 6D” or SF6D 
6 “health utilities index”
 7 “quality of well being” or “quality of well-being” or QWB 
8 16D Health-Related Quality of Life or 16D HRQoL or 17D Health-Related Quality of Life or 17D HRQoL 
9 AQoL-6D or Assessment of Quality of Life-6D
 10 “Child Health Utility 9 Dimension” or CHU9D or CHU-9D or “CHU 9D” 
11 Adolescent Health Utility Measure or AHUM 
12 15-dimensional instrument or 15 dimensional instrument 
13 preference-based measure of HRQoL or preference based measure of HRQoL 
14 multi-attribute utility instrument or multiattribute utility instrument
 15 OR (4 to 14) Direct Valuation Method Terms
 16 Standard Gamble or standard-gamble
 17 Time trade off or time trade-off 19 
18best worst scaling or best-worst scaling 
19 Discrete choice experiment or discrete-choice experiment
 20 person trade off or person trade-off 
21 scoring algorithm or scoring-algorithm
 22 utility elicitation or direct elicitation
 23 OR (16 to 22) 
24 3 OR 15 OR 23 Childhood Terms 
25 Child* or adolesc* or kid or kids or youngster* or teen* or youth* or infant* or newborn* or perinat* or neonat* or “parent proxy”
 26 Pediatri* or paediatri* 
27 OR (25 to 26) Main Search 
28 24 AND 27
 29 Remove non-English Title and/or Abstract
 30 Remove Duplicates Across Databases








Appendix 2 – Implementation costs example table
	Facilitator
	Band
	Workshop Duration 
	Total facilitation time
	Cost per hour
	Total facilitation cost

	Role
	Band
	Hours
	Total hours
	£
	£




Appendix 3 – Relevant OPC data for health economic analysis
We need the details from the SAP on unscheduled care, randomisation date, whether they are control or intervention and active asthma, but for us we have the following:
[bookmark: _Toc151700917]Patient Data (d_patient)
Table holding data for all patients, their demographics, registration information and practice registration details.  

	FIELD NAME 
	TYPE 
	DESCRIPTION 

	patid 
	bigint 
	Patient ID (anonymous, derived from service DB) 

	person_id
	bigint
	Unique person identification based on hashed NHS number

	practice_id 
	int 
	Practice ID linking to d_practice

	year_of_birth 
	int 
	Year of birth (YYYY) 

	sex_coded 
	int 
	Patient sex (0 = Female, 1 = Male, 2 = Intersex) 

	asthma_diag
	date
	First asthma diagnosis or first asthma diagnosis since last asthma resolved code if present

	asthma_resolved
	date
	Last asthma resolved code on record if present

	last_patient_extraction_dte 
	date 
	Most recent extraction date for patient 

	first_therapy_dte 
	date 
	First valid date from therapy table (f_therapy)

	first_clinical_dte
	date
	First valid date from clinical table (f_clinical)

	  last_therapy_dte
	date
	Last valid date from therapy table (f_therapy) (excluding dates that occur after the last extraction)

	  last_clinical_dte
	date
	Last valid date from clinical table (f_clinical)
(excluding administrative codes (9….) and dates that occur after the last extraction)

	death
	int
	Flag indicating if the patient has a death code

	death_date
	date
	Date of death event code



[bookmark: _Toc151700920]Therapy Data (f_therapy)
Table containing details of all prescriptions (dispensed or not) and treatments issued in the GP system
	FIELD NAME 
	TYPE 
	DESCRIPTION 

	patid 
	bigint
	Patient ID linking to d_patient 

	event_date 
	date 
	Date when the therapy event was logged 

	code_id 
	char (5) 
	READ code for the drug 

	snomed_id
	bigint
	SNOMED code for the drug 

	dose_id 
	bigint 
	Dose index linking d_dosage_v2

	quantity
	bigint 
	Number of units dispensed

	num_days
	int
	Number of days the medication should cover according to the clinical system

	issuetype
	varchar(1)
	Indicator for prescriptions (A=Acute, R=Repeat) 






Clinical data set

Table containing medical history of patients, such as symptoms, signs and diagnosis
	  FIELD NAME 
	TYPE 
	DESCRIPTION 

	  patid 
	bigint
	Patient ID linking to d_patient 

	  event_date 
	date 
	Date when the clinical event was logged 

	  code_id 
	char (5) 
	READ code for the clinical event

	  snomed_id
	bigint
	SNOMED code for clinical event 

	  numeric_1 
	decimal 
	Numerical field for certain events 

	  numeric_2 
	decimal 
	Secondary numerical field, esp. used for measures implying succession or multiple takes 
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Appendix 5 – Example tables for cost consequences analysis
Table A1 – Example results table
	
	Number of active asthma patients (percentage)
	Number of asthma action plans(percentage)
	Number of unscheduled care events (percentage)
	Cost of unscheduled care
	Cost of asthma action plans
	Cost of intervention
	Total cost
	Difference in cost
	Total QALYs
	Difference in QALYs
	ICER

	Control
	
	
	
	
	
	
	
	
	
	
	

	Intervention
	
	
	
	
	
	
	
	
	
	
	



Table A2 – Example one-way sensitivity analysis tables
	SA ID
	Parameter change
	Effect on ICER

	1
	Increase costs by 10%
	

	2
	Increase utilities by 10%
	

	3
	Increase implementation cost by 10%
	

	4
	Increase uptake of asthma action plans by 10%
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