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Disclaimer

This tool is intended to help users to understand the return on investment of their chosen package of tobacco control interventions. Where relevant, the comparative figures are based on two different ‘packages’ of interventions, one of which could be ‘baseline’ defined as a hypothetical situation where ‘there is no tobacco control programme’ at present. It is left to the users to select which interventions will make up a package and decide which packages of interventions they would like to compare.

Readers are asked to read the accompanying User Guide and Technical Report before they use this tool. 
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Background

In 2011, the Health Economics Research Group (HERG), Brunel University developed a Tobacco Control Economic Tool (Trapero-Bertran, Pokhrel & Trueman 2011)
. The tool allows the users to estimate gross savings in NHS treatment costs and wider costs such as those from productivity losses that could be achieved by having local tobacco control services (i.e. smoking cessation interventions including those offered by the NHS Stop Smoking Services) and/or sub-national tobacco control programmes in their geographical area (e.g. region, county or local authorities). In this tool, the sub-national tobacco control programmes are defined as collective activities coordinated and implemented at sub-national levels to help promote increased cessation and prevent uptake of smoking, such as the FRESH programme in the North East
.
In 2012, the National Institute for Health and Clinical Excellence (NICE) asked HERG to develop the economic tool so that it would enable the user to assess the Return on Investment (ROI) of implementing the package of interventions chosen. This required the costs of the interventions being taken into account as well as their impact. The purpose was to develop the tool to support commissioners and policy makers in their investment decisions by enabling them to explore the costs and impact of different tobacco control measures. 
Hereafter, this new tool is called “Return on Investment Tool for Tobacco Control” or “Tobacco ROI Tool” for short.  
The features of Tobacco ROI tool
1. Tobacco ROI tool includes the following economic metrics (or indicators showing ‘value for money’): incremental cost effectiveness ratios (ICER), net present value (NPV), net cost-savings, benefit-cost ratios, cost per death avoided, cost per life year gained; and population metrics (or indicators showing burden of disease): QALYs gained per 1000 population. Full definition of these metrics (or, indicators) is available in the Appendix (Table A1). These indicators were selected on the basis of previous work carried out by NICE which showed that commissioners use a variety of metrics, not just one, for supporting decision making (NICE 2011).
2. A total of 23 tobacco control interventions are included (See Table A2 in the Appendix for details). 12 of these interventions are offered by NHS Stop Smoking Services.

3. A user-interface is developed to allow users easy access to select their data and obtain the outputs in a meaningful way. Where appropriate, graphical displays are used to summarise the outputs. 
4. The tool yields outputs (ROI metrics) according to various ‘investment package’. For example, a package could just be the ‘baseline’, defined as the absence of local and higher level tobacco control interventions. The baseline estimates represent the ‘cost of illness’ due to current tobacco use. Other packages could be a mix of local tobacco control interventions with or without a sub-national programme.
5. The tool is pre-populated with default allocation based on data obtained from various sources
: Integrated Household Survey (smoking prevalence); NHS Stop Smoking Services returns (uptake); published studies (effectiveness and costs); and an analysis based on Smoking Toolkit Study data (effectiveness and costs). The details are provided in the Appendix (Tables A2-A5).  However, the users can choose their own allocation of smokers to different interventions. Note that the ROI metrics are therefore generated for a package (i.e. a mix of interventions and sub-regional programme) and not for individual interventions. 
6. In order to ensure the ease of use and to keep the run-time as short as possible, the model outputs are presented as point estimates. However, the uncertainties around those estimates are evaluated using one-way and multiple sensitivity analyses on a selected case. This is reported later in this document. 
Methods 
The tool is built on Microsoft Excel with integrated front-end user-interface programmed on Visual Basic software. The economic model underlying this tool is adapted from Trapero-Bertran, Pokhrel & Trueman (2011) that based the analysis mainly on a Markov-model proposed by Flack et al. (2007).

The outcome data that are presented to a user are generated from a cohort model in which the smoking population of interest (i.e. the adult smokers in the selected area) is followed up on their smoking status and associated mortality and healthcare resource use for their lifetime (maximum age of 85). The idea is that depending on the uptake of tobacco control interventions and how effective those interventions are, the risk of mortality and morbidity for current smokers changes and any benefit of the intervention package can thus be captured. 

The model first estimates the proportion of the population who fall into three categories – (a) current smokers; (b) former smokers; and (c) dead.  The proportion of the population who are smokers and former smokers is based on both the background quit rate in the population and the relapse rate because (a) not every smoker can be offered an intervention, nor all who are offered an assistance will take it up; (b) some smokers may be able to quit unassisted; and (c) those who are assisted to quit may relapse. The number of dead is based on the differential risk of death for smokers and former smokers.  This allows estimation of the number of deaths and life expectancy for different time horizons.

Based on clinical data relating to the attributable risk of smoking with respect to disease, the model provides an estimate of the number of cases each year of lung cancer, coronary heart disease, COPD, myocardial infarction and stroke
.  These are allocated costs which allow the derivation of total costs associated with these diseases for different time horizons.  These are also allocated utility values which allow estimation of the expected quality adjusted life years (QALYs) for the population.

The population of smokers is divided into three potential categories:
A. Smokers who did not utilize a tobacco control intervention in the first year (for the modelling purposes, the first year refers to the year where smokers receive an intervention)
a. A proportion of these smokers will quit smoking by end of the first year due to background quit rate (2%) without intervention

b. In subsequent years, further smokers may quit smoking based on the underlying quit rate.

B. Smokers who use a tobacco control intervention and are able to quit smoking in their first year according to the intervention’s effectiveness rates
a. All of these smokers are former smokers (or dead) at the end of the first year

b. In subsequent years, former smokers may relapse and become smokers again.

c. In subsequent years, a proportion of those who relapse may quit smoking based on the background quit rate without intervention.

C. Smokers who use a tobacco control intervention and are not able to quit smoking in their first year

a. All of these smokers are smokers (or dead) at the end of the first year

b. In subsequent years, a proportion of smokers may quit smoking based on the underlying quit rate without intervention
c. In subsequent years, former smokers may relapse and become smokers again.
It is assumed that the proportion of smokers who fall into each of the three categories listed above are determined by the uptake of local interventions (listed in Table A2) and their associated probability of quitting. That is – if 20% of smokers attempt to quit using a mix of interventions (a package) with a probability of quitting of 10%, the proportion of smokers falling in to the three categories would be: 
(A) 
Smokers who did not utilize a tobacco control intervention in their first year = 1-0.2 = 0.8; 
(B) 
Smokers who use a tobacco control intervention and are able to quit smoking in their first year =0.2*0.1 = 0.02; and 
(C) 
Smokers who use a tobacco control intervention and are not able to quit smoking in their first year =0.2*(1-0.1) = 0.18.
The outcomes from these models are estimated for different age gender cohorts. That is, the model is run for a specific age and gender group (e.g. 16 years, female) and the outcomes stored
. This process is repeated for all possible age gender groups.  Then, the population-weighted results are derived by weighting the uptake of all smoking cessations by the associated probability of quitting. The average cost of tobacco control interventions are similarly obtained by weighting the uptake of all tobacco control interventions by the associated costs. 
Individual component of the model estimation (e.g. how passive smoking events or social care costs were derived) is described in the section called “Key Assumptions” below. 
Flexibility in input data

The tool is pre-populated at local authority level
. This means the users can choose their own local area and the tool pre-populates their population, prevalence of smoking and current uptake of local tobacco control interventions using data from sources listed in the Tables A2-A4 in the Appendix. If the users believe they have better data than what has been suggested by default, they can overwrite those input parameters.  

The user can also choose the cost-effectiveness threshold (default £20,000 per QALY
).The cost-effectiveness threshold is a figure indicating decision maker’s willingness to pay for a QALY gain (i.e. gain in a year in full health). Currently, the NICE guideline for this threshold for the NHS is £20,000 per QALY gained (NICE 2009).  

An option to choose GP brief advice for a proportion of those smokers who are not allocated any intervention has been included in the tool. 
There are a number of input parameters (e.g. relative risks) which the users are not allowed to change. These are shown in Table A7 in the Appendix. 
The model outputs

The default final results are presented for three investment packages:

1. Assuming no tobacco control interventions – the Baseline 
2. Assuming tobacco control interventions without any sub-national programme – Package A
3. Assuming tobacco control interventions with a sub-national programme – Package A+
Note that, the Baseline estimates refer to the ‘cost of illness’ associated with tobacco use, where appropriate. Usually, baseline serves as the first line comparator for any intervention package. However, the users can run the model with various ‘mix and match’ of the interventions and compare results between any two packages
. 
The results are organised as follows (see Table A1 in the Appendix for definition of metrics listed below):
	Summary of input parameters

Allocation Overview- population of chosen area and smoking prevalence 

Package Parameter Overview: percentage of smokers in chosen area allocated to different tobacco control interventions

	Summary of model results
Short Term Societal Savings - healthcare and social care
 cost-savings in the first two years of investment in addition to the value of lost productivity and cost-savings due to reduction in passive smokers


Short Term NHS Counts – the number of GP visits, hospital admissions, prescriptions, and nurse visits averted in the first two years of investment

Short Term Cost Savings - the savings in Pounds generated from the reduction in the number of GP visits, hospital admissions, prescriptions, and nurse visits in the first two years of investment

Avoidable Burden of Disease - the number of QALYs averted per 1000 population over 2, 5, 10 years and lifetime

Incremental Cost-Effectiveness Ratios (ICERs):  NHS cost per smoking related death averted; NHS cost per life year gained; and NHS cost per QALY gained over 2, 5, 10 years and lifetime

Benefit Cost Analyses (BCA):
NHS savings benefit-cost ratios, NHS savings and value of health gains benefit-cost ratios

Net Present Value Analyses (NPV): NHS cost savings per smoker, NHS cost savings and value of health gains per smoker





Key assumptions
A number of assumptions were inevitable to estimate the economic impact of tobacco control interventions. These are described below: 
	Hospital admissions

1) Statistical attributable fraction (SAF) approach has been used to estimate the number of hospital admissions attributable to smoking and how this changes as a proportion of smokers receive interventions and quit successfully. The SAF is calculated as attributable proportion = [pcur(rcur-1)+pex(rex-1)]/[1+ pcur(rcur-1)+pex(rex-1)] where, pcur= proportion who are current smokers;  rcur= relative risk for current compared with never-smokers; pex = proportion who are  former smokers; and rex= relative risk for former smokers compared with never-smokers.  






2) The SAF is a dynamic entity in the model, i.e. the value of SAF changes as soon as users select a different location. This is because the variation in smoking prevalence across local-authorities would mean that this cannot be a static figure that applies across all local authorities. As such, this is one of the strengths of the model to predict realistic hospital admissions figures. 

3) The variation in relative risks across (smoking related) diseases have been taken into account in the estimation of SAF. This is done by  calculating gender-specific SAF for all diseases included in the model (Appendix Table A6) 
4) The calculation of total smoking attributable admissions involved estimating attributable admissions for each disease area first. This is done by multiplying total admissions by relevant SAF. These numbers are then added up to arrive at the total attributable admissions. 
5) The admissions rates specific to each local authority was obtained by applying age/gender/locality specific hospital admissions data from the Hospital Episode Statistics (average of admissions observed between 2006 and 2008) on the 2011 population data from the ONS. The ‘average’ admissions approach was needed, as relying on one year HES data would mean that HES return would not have admissions data for those local authority where total number of admissions were small (hence breaking them down into age and gender would raise confidentiality issues). 

	Primary care

1) Four primary care events have been included in the model- GP visits, Nurse Visits, prescription and outpatient visits. Unlike hospital admissions, the smoking related primary care use is calculated by using excess events rate. Excess events = [(dsmokers + dformer-smokers)/2] where, dsmokers = difference in average primary care event between smokers and never-smokers; and dformer-smokers = difference in average in-patient stays between former smokers and never-smokers.
2) General Lifestyle Survey 2006 data was used to obtain age and gender specific rates (Appendix Table A5). These rates were applied to the number of smokers in each cycle in the cohort model to predict the expected number of primary care events. 


	Passive smoking adults

1) Based on the selected package, the model predicts the expected number of adults exposed to passive smoking (AD). This is based on the assumption that the overall rate of exposure to second-hand smoke for never-smoking adults is 0.035 per current smoker (Trapero-Bertran 2011, p. 86). This rate is dynamic in the model, i.e. this changes according to age and gender and is highest in the age-group 16-24 (0.12 for men and 0.09 for women).

2) “AD” is then multiplied by a factor of 0.157 to estimate the expected number of hospital admissions that could be attributed to second hand smoke (SHS). Hospital admissions are used because relevant data to estimate the above fraction are unavailable otherwise. This fraction is obtained by assuming the following: there are 44.91 million people above 15 years in England (ONS population statistics) of which 21% (9.43million) smoke currently based on Integrated Household Survey data. Assuming the rate of 0.035 as above, we would expect 330 thousand adults to be exposed to second hand smoke. Every year, there are 1.493 million hospital admissions that are due to the conditions associated with smoking. Oberg et al. (2011) provide data on attributable fractions for two conditions: lung cancer (1%) and ischaemic heart disease (4.2%). In England, there are 82,867 lung cancer admissions and 282370 IHD admissions annually. So, the weighted average (taking into account many more IHD admissions than lung cancer admissions) of attributable fraction is then 0.0347. Applying this to total 1.493 million hospital admissions gives us 51883 admissions attributable to second-hand smoke. Linking it back to number exposed to SHS (i.e. 51883/330,000) gives us the fraction 0.157. This means, the estimated risk of developing smoking attributable condition in adults exposed to second hand smoke is 15.7%.
3) The product obtained in step 2 is then multiplied by annual cost of treating smoking attributable conditions (£496) to obtain the total annual costs of treatment due to passive smoking. The figure of £496 was obtained using estimates given in a recent report (RCP 2010, p. 131).



	Passive smoking children

1) Based on the selected package, the model predicts the expected number of children exposed to passive smoking (CH). This is generated based on the assumption that the overall rate of exposure to second-hand smoke for never-smoking children is 0.25 per current smoker (Trapero-Bertran 2011, p. 87) and there are 0.54 children per adult (ONS population statistics). 

2) “CH” is then multiplied by a factor of 0.0191 to estimate the expected number childhood conditions that could be attributed to second hand smoke (SHS). This factor is obtained as follows: RCP (2010) p. 127-130 suggests that there are 39,207,000 children who have 165,100 smoking attributable disease (Table 5.2) and the rate of exposure to second hand smoke is 22% (Table 2.3). This gives us 8,625,540 (39207000* 22%) children who are exposed to second hand smoke. Dividing 165,100 by 8,625,540 then gives a fraction 0.0191, which is the proportion of passive smoking children who would have developed a childhood condition attributable to smoking.

3) The product obtained in step 2 is then multiplied by annual cost of treating smoking attributable conditions (£430) to obtain the total annual costs of treatment due to passive smoking. The figure of £430 was obtained using RCP (2010) estimates (£23.3 million total costs divided by 542,000 disease conditions). 

	Social care costs to look after stroke cases

1) Based on the selected package, the model predicts total number of admissions (ADM) due to smoking. This prediction is based on population attributable fraction method.

2) “ADM” is then multiplied by a factor of 0.033 to obtain the number of stroke cases. This is obtained by dividing 15300 stroke admissions out of 462900 total smoking attributable admissions (Statistics on smoking - England). 

3) The product obtained in step 2 is then multiplied by another factor 0.332 to obtain the number of smoking attributable stroke patients who would need informal care. This is obtained as follows: Stroke Rehabilitation Guide 2010/11 suggests that of the 11000 stroke cases, 7300 were left with disability, half of which left dependant (Commissioning Support for London 2011). This means, those needing care is [(7300/2)/11000]=0.332.

4)  The product in step 3 is further multiplied by a factor of 0.125 to obtain the number of smoking attributable stroke cases who would be on Local Authority care. Saka et al. (2009) suggest that of all type of carer needed for those stroke patients who need care, professional home help accounted for 12.5%. Professional home help is assumed to proxy LA care. 

5)  The product obtained in step 4 is then multiplied by unit cost of LA professional home help (£1,513) to obtain total costs of looking after stroke patients. This was obtained by Saka et al. (2009) estimates that 200,000 individuals need informal care totalling 2420.921m of which 12.5% is professional home help.

	Productivity losses

1) The excess number of days absent from work due to smoking is estimated at 2 days per year (Trapero-Bertran, Pokhrel and Trueman 2011). This figure was obtained by taking an average of a number of values reported from around the world.
2) The average wage included in the model is £12 per hour, estimated based on figures provided by ONS Labour Market Statistics. According to the ONS, the average wage per week is £458 for private sector and £476 for public sector. Assuming 40 hours a week and taking average of the two sectors will give approximately £12 per hour. 

3) The proportion of adult smokers in employment is estimated at 58%, based on General Lifestyle Survey 2006 data. It is important to recognise that employment rates may vary considerably across geographical areas and this estimate refers to national average.   

	Uptake of smoking

1) Expected number of new smokers is estimated assuming that uptake of smoking is a function of current smoking prevalence. This means that the higher the level of smoking prevalence in an area, the bigger the expected number of new smokers.  

2) Based on Health Survey for England (2006) data, age and gender specific ratios of new smokers to current smokers are calculated (Appendix Table A6). The methods are described in Trapero-Bertran (2011, p. 84). These ratios are then fed in the predicted number of current smokers in each cycle in the model to arrive at the number of new smokers.  


Sensitivity Analysis
The tool is intended as a simple decision aid for local decision makers who use their own local data to estimate the return on investment for their selected package of interventions. As such, only point estimates (i.e. the average value often called as the “base results”
) of the estimated impact can be obtained, i.e. no uncertainties around the point estimate is provided by the model. This is because given the breadth of the model outputs (i.e. a large number of metrics that the tool produces), incorporating such ‘sensitivity analysis’
 in each run would undermine the simplicity of the tool by prolonging the run time significantly. The tool is intended to produce the results in real time. However, it is critically important to establish the extent to which the model results would be sensitive to input parameters if they were to change (say, if users have improved estimates for smoking prevalence or uptake of tobacco control interventions). In order to address this important issue, a sensitivity analysis was carried out by the model developers. The results are described below. The intention of this analysis is to show that it is reasonable to use the average estimates of the tool outputs in general. However, there are specific areas where the users need to be concerned about using these average estimates, particularly if they intend to use the tool for specific age/gender group of smokers, rather than general smoking population. 
The sensitivity of the model outputs are assessed relating to the following key parameters:
1. Discount rate

2. Age and Gender

3. Intervention cost and effectiveness
4. Prevalence of smoking

This analysis is based on the Havering Local Authority. Havering has an adult population of 185,205 of which 19.71% (36,513) smoke. The selection of this LA is guided by the need to identify a typical LA in terms of population size. The average adult population across English LAs is 49,582 (range 11,000 - 1.1 million), average smoking prevalence is 19.7% (range 5.5% - 33.5%) and average uptake of local tobacco control services is 8.5% (range 2.3% - 36%). This was assessed by looking at the variation in these factors across all local authorities using ONS population statistics (population), Integrated Household Survey data (smoking prevalence) and NHS Stop Smoking Services returns (uptake) and the relative closeness of estimates to the average value. 
The sensitivity analysis focused on the incremental cost per QALY gained
 over different time horizon for the first three sets of parameters. The fourth parameter, the smoking prevalence, does not impact the incremental cost per QALY gained as this is a ratio affected only by the costs and benefits for each individual smoker.  However, other outputs such as short term NHS cost savings and avoidable burden of disease in terms of QALYs gained vary by smoking prevalence.  Therefore, those two metrics are used for assessing the sensitivity of results to changes in smoking prevalence. The provision of GP advice was not included in the results presented below
. 
Base Results

The base results (i.e. the estimated results using the expected value for each parameter within the model) are shown in Table 1. If we were willing to pay £20,000 per QALY gained
, the Package A in Havering can be considered cost-effective, except in the very short run without a sub-national programme (2 years).
Table 1: Base Results for Havering - Incremental cost to NHS per QALY gained*
	Intervention package
	Time horizon

	
	2 years
	5 years
	10 years
	Lifetime

	Package A vs Baseline (NHS)
	£27,385
	£9,646
	£3,543
	Package A dominates Baseline**

	Package A+ vs Baseline (NHS)
	£11,089
	£2,479
	Package A+ dominates Baseline**
	Package A+ dominates Baseline**


*Based on discount rate of 3.5% for costs and benefits.
 **A package dominates when it is both less costly and produces more QALYs.
Impact of discount rate

In economic evaluation, future costs and benefits are discounted to reflect time preference for benefits: i.e. the greater weighting placed on costs and benefits occurring in the present rather than the future.  To allow for this time preference, future costs and benefits are discounted at a specific rate relative to the number of years in the future they occur.  The rate used to discount is called the discount rate. 
In the base analysis, a 3.5% rate was used for both future costs and benefits.  NICE guidelines on economic evaluations of public health interventions require that the analysis needs to be re-done for 1.5% rate for QALYs to ascertain the level of uncertainty posed by discount rates (NICE 2008). Therefore, a one way sensitivity analysis was conducted adopting a 1.5% rate for future benefits and 3.5% for future costs.  The impact of this on the results is minimal.  Where a package of interventions is not dominant (i.e. when the package is not less costly and does not produce more QALYs that the comparator), the incremental cost per QALY gained was reduced by a modest amount e.g. from £9,646 to £9,107 for Package A vs. Baseline on a 5-year time horizon. More importantly, the interpretation of whether a package was cost-effective
 did not alter in any comparison.
Table 2: Results for Havering - Incremental cost to NHS per QALY gained* on different discount rate
	Intervention package
	Time horizon

	
	2 years
	5 years
	10 years
	Lifetime

	Package A vs Baseline (NHS)
	£26,574
	£9,107
	£3,183
	Package A dominates Baseline

	Package A+ vs Baseline (NHS)
	£10,773
	£2,338
	Package A+ dominates Baseline
	Package A+ dominates Baseline


*Based on discount rate of 3.5% for costs and 1.5% for benefits.
 **A package dominates when it is both less costly and produces more QALYs.

Impact of Age and Gender

In the base case analysis, the average incremental cost over the whole smoking population between Package A and Baseline is £4.20 with incremental QALYs of 0.0153.  
The following graphs depict the results of two-way analysis whereby the change in incremental cost and QALYs is graphed by varying age (16-84) and gender (male and female).

Incremental costs in Figure 1 relate to the difference in costs between Package A and the Baseline.  Costs include the costs of tobacco control interventions as well as the NHS costs of treating smoking attributable disease.  Incremental costs are negative (intervention was cost-saving) for ages 38-81 for males and 39-82 for females.  For smokers younger than 38, incremental costs are positive as the cost-savings from disease prevention occurs more in the future. In older age groups (aged 81 and older) incremental costs are positive as there was a shorter time horizon for smokers to benefit from smoking cessation.
Age composition of smoking population therefore impacts incremental costs. This means that the average incremental costs will be higher than the current average estimates if there are many more young (<39 years) or old (>81 years) current smokers. This may be particularly important in the light of regional variation, if any, in the age composition of smoking population. However, systematic variations in incremental costs by age may not matter much as long as the implications of the results do not swing from cost-effective/saving to cost-ineffective. This requires further investigations on the effect of age on QALYs, as described below. 
Figure 1: Incremental costs per smoker between Package A and the Baseline, by age and gender in two-way sensitivity analysis
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A similar trend was found with respect to incremental QALYs (see Figure 2). When comparing Package A with the Baseline, incremental QALYs (i.e. the difference in QALYs between Package A and the Baseline) increased from age 16 up to age 60 for both males and females and then declined.  Lower incremental QALYs in younger age groups is the result of the benefit from disease prevention occurring more in the future and thus being impacted more by the discount rate applied.   The declining incremental QALYs in the older age groups were due to the shorter time horizon for smokers to benefit from smoking cessation. 

If we put the differential effect on QALYs of age together with that on costs as described above, the age effect is unlikely to change the implications of overall results. That is, incremental costs and QALYs vary by age but for all ages interventions remained cost-effective. 
Figure 2: Incremental QALYs per smoker between Package A and the Baseline, by age and gender in two-way sensitivity analysis
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Impact of Intervention costs and effectiveness
A two way analysis explored the impact of treatment cost and quit rates on cost-effectiveness of the package as a whole.  Two threshold values
 (£20,000 and £30,000) and various quit rates ranging from 3% to 25% based on effectiveness data provided in Appendix Table A2 were used. When the quit rate is higher, the associated incremental costs will be lower and incremental QALYs will be higher. The net result of this movement in costs and QALYs is the increase in associated threshold (see Figure 3 below).   
For example, for a low quit rate of 3% (equivalent to pharmacy support), an intervention can cost up to £135 per person and be cost effective based on a threshold cost of a QALY of £20,000,.  Similarly, for interventions with quit rates of 9% (equivalent to Text-to-Stop), 12% (equivalent to Varenicline) and 24% (equivalent to Varenicline with one-to-one behavioural support), the threshold costs per intervention would be £1,595, £2,293 and £4,882 respectively.
Figure 3: Threshold costs of tobacco control interventions by quit rate of the intervention 
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Impact of smoking prevalence

A one way analysis explored the impact of smoking prevalence on short-term NHS (gross) costs of treating conditions that are smoking attributable.  Clearly, there is a linear relationship between smoking prevalence and short-term treatment costs (Figure 4). In addition, the magnitude of short-term cost-savings is higher with package A+ compared to package A, as the resulting quit rate for this package is higher than that for package A.
Figure 4: Gross NHS costs of treating smoking related conditions, by smoking prevalence
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Impact of Sub-national programme’s effectiveness and costs
There is no direct evidence on the effectiveness and costs of sub-national programme included in the tool. A previous study (Trapero-Bertran et al. 2011, Technical Report p. 36-37) has estimated  the effectiveness at 5% (i.e. 3% above the current background quit rate) and calculated costs at £0.40 per capita (Trapero-Bertran et al. 2011, Background Report p. 23-24). As these estimates involve several assumptions based on international evidence (largely, from the American Tobacco Control programme which may differ in a number of important ways and thus may not be transferable) and only one UK regional study (FRESH North East which may again differ from other regional programmes), there are uncertainties as to whether those estimates accurately reflect the true cost and effectiveness of sub-national programmes. 

To address these uncertainties, a two way analysis explored the impact of sub-national programme costs and quit rates on the annual counts of healthcare and passive smoking events as well as the cost-effectiveness of the package of interventions as a whole.  Table 3 summarises the extent of changes that occurred as the underlying quit rates and costs are varied in Havering. The predicted number of hospital admissions in the short-term increased from 1,596 at 5% quit rate to 1,621 at 3% quit rate (an increase of 1.5%). The short-term incremental cost per QALY gained varied as expected- higher costs and lower effectiveness of intervention raised the ICERs. However, this did not result in a significant change in the interpretation of the cost-effectiveness of the package (local interventions running together with the sub-national programme. That is, even in the short run of 2 years and with least effective (quit rate=3%) and most costly (£0.80 per capita) sub-national programme, the incremental cost-effectiveness ratio was close to £20,000 per QALY (the threshold NICE uses to determine whether an intervention is cost-effective). 
Table 3: Results for Havering - Two-way sensitivity analysis on sub-national programme’s costs and effectiveness compared with Baseline
	Indicator used for sensitivity analysis
	Timeline
	Effectiveness (underlying quit rate of sub-national programme)

	
	
	3%
	4%
	5%

	Hospital admissions (count)
	2 years
	1,621
	1,608
	1,596

	ICER with Package A+ 
	
	
	
	

	At cost/capita= £.40
	2 years
	£19,755
	£14,430
	£11,089

	
	5 years
	£6,189
	£3,891
	£2,479

	
	10 years
	£1,731
	£551
	D*

	
	Lifetime
	D*
	D*
	D*

	At cost/capita= £.60
	2 years
	£20,591
	£15,078
	£11,619

	
	5 years
	£6,534
	£4,155
	£2,693

	
	10 years
	£1,904
	£683
	D*

	
	Lifetime
	D*
	D*
	D*

	At cost/capita= £.80
	2 years
	£21,397
	£15,703
	£12,130

	
	5 years
	£6,866
	£4,409
	£2,899

	
	10 years
	£2,072
	£810
	£42

	
	Lifetime
	D*
	D*
	D*


D* indicates Package A+ dominates Baseline. A package dominates when it is both less costly and produces more QALYs.
Conclusion from the sensitivity analysis
The above sensitivity analysis suggests that the results with respect to the cost-effectiveness of intervention package as a whole are fairly robust.  The discount rate had minimal impact on results without changing the interpretation. Although incremental costs and QALYs vary by age, for all ages interventions remained cost-effective.  Similarly, even for low quit rates the costs of most interventions fall below the threshold costs required for cost- effectiveness.  NHS treatment costs at a local authority level will vary by prevalence but the underlying cost-effectiveness of tobacco control package remains unaffected.
Appendices
Table A1- The definition of different metrics used in the tool
	Metrics
	Description


	Net cost saving, 1 year (including health care cost saving)
	Net health care cost savings per recipient for year 1 (health care cost savings in the first year minus the cost of the intervention).

	Net cost saving, 1 year (including health care cost saving and the value of productivity saving)
	Net health care cost savings per recipient for year 1 (health care cost savings and the value of productivity savings in the first year minus the cost of the intervention).

	NPV (including health care cost saving)
	The sum of health care cost savings per recipient less implementation cost per recipient. A positive value indicates that the value of the benefits exceeds the intervention costs.  

	NPV (including health care cost saving and health gain)
	The sum of health care cost savings and value of health gains (monetary value of QALY multiplied by the number of QALYs gained) per recipient less implementation cost per recipient. A positive value indicates that the value of the benefits exceeds the intervention costs.

	B:C ratios (including health care cost saving)
	The sum of health care cost savings per recipient divided by the cost of the intervention per recipient. A value greater than 1 indicates that the benefits of the intervention exceed its costs. 

	B:C ratios (including health care cost saving and health gain)
	The sum of health care cost savings per recipient and value of health gains (monetary value of QALY multiplied by the number of QALYs gained), divided by the cost of the intervention per recipient. A value greater than 1 indicates that the benefits of the intervention exceed its costs.

	
Cost per QALY gained
 
	Intervention cost minus health care cost savings divided by the number of QALYs gained. A negative number indicates that the health care cost savings are greater than the original cost of the intervention. 

	Cost per death avoided
	Intervention cost minus health care cost savings divided by the number of deaths avoided. A negative number indicates that the health care cost savings are greater than the original cost of the intervention.

	Cost per LY saved
	Intervention cost minus health care cost savings divided by the number of life years saved.  A negative number indicates that the health care cost savings are greater than the original cost of the intervention.

	Short run productivity gain
	Productivity gains per recipient for the first 2 years following the intervention.

	Avoidable burden of disease (QALYs)
	The product of number of QALYs gained per person and the population reached by the intervention (the population reached is the proportion of the UK population affected by the condition). This provides an indication of the scale of the health problem that can be resolved by the intervention. In the tool, this metric is standardised as QALYs gained per 1000 smokers. 


Table A2- Local tobacco control interventions included in the tool
	Interventions
	Description
	Quit rate
	Source 
	Cost/smoker
	Source

	Over the counter NRT
	These include interventions in primary care and hospital setting in which there is limited behavioural support which may range from a prescription from the GP only to stop-smoking advice from practice nurses or pharmacists. If the pharmacist or nurse is delivering behavioural support according to the recommended treatment plan (see above) and has the necessary competences to do this, then the estimated success rates will be as given above for specialist services.
	0.04
	West &Owen (2012)
	£0.00
	NICE Guidance PH10 (NICE 2008)

	Prescription mono  NRT
	
	0.07
	West &Owen (2012)
	£79.24
	NICE Guidance PH10 (NICE 2008)

	Rx Combo NRT
	
	0.10
	West &Owen (2012)
	£100.00
	West & Owen (2012)

	Rx Varenicline
	
	0.12
	West &Owen (2012)
	£187.67
	NICE Guidance PH10 (NICE 2008)

	Rx Bupropion
	
	0.08
	West &Owen (2012)
	£91.31
	NICE Guidance PH10 (NICE 2008)

	Closed and Rolling group combined + mono NRT
	A specialist clinic is a clinic that offers multi-session (usually for at least 4 weeks post quit date) specialist behavioural support by practitioners whose primary role is in tobacco controlsupport and who have competences as assessed by the NCSCT recommendations (www.ncsct.co.uk). Lower intensity support by less specialised practitioners is covered by the figures for NHS non specialist clinic setting below.
	0.20
	West &Owen (2012)
	£114.17
	Estimated based on PH10 (NICE 2008)

	Closed and Rolling group combined + NRT
	
	0.26
	West &Owen (2012)
	£134.93
	Estimated based on PH10 (NICE 2008)

	Closed and Rolling group combined + varenicline
	
	0.31
	West &Owen (2012)
	£222.60
	Estimated based on PH10 (NICE 2008)

	Closed and Rolling group combined + bupropion
	
	0.23
	West &Owen (2012)
	£126.24
	Estimated based on PH10 (NICE 2008)

	One-to-one + mono NRT
	
	0.15
	West &Owen (2012)
	£177.48
	Estimated based on PH10 (NICE 2008)

	One-to-one + combo NRT
	
	0.20
	West &Owen (2012)
	£198.25
	Estimated based on PH10 (NICE 2008)

	One-to-one + varenicline
	
	0.24
	West &Owen (2012)
	£285.91
	Estimated based on PH10 (NICE 2008)

	One-to-one + bupropion
	
	0.17
	West &Owen (2012)
	£189.56
	Estimated based on PH10 (NICE 2008)

	Drop-in + mono NRT
	
	0.11
	West &Owen (2012)
	£177.48
	Estimated based on PH10 (NICE 2008)

	Drop-in + combo NRT
	
	0.15
	West &Owen (2012)
	£198.25
	Estimated based on PH10 (NICE 2008)

	Drop-in + varenicline
	
	0.19
	West &Owen (2012)
	£285.91
	Estimated based on PH10 (NICE 2008)

	Drop-in + bupropion
	
	0.13
	West &Owen (2012)
	£189.56
	Estimated based on PH10 (NICE 2008)

	Text to Stop
	Non-NHS interventions include those that smokers purchase themselves, or are (or could be) delivered by other agencies.
	0.09
	West &Owen (2012)
	£16.56
	Guerrierra et al. (2012), unpublished. Year 2010 assumed.

	Pharmacy one-to-one support
	
	0.03
	Bauld et al. (2010)
	£197.77
	Bauld et al. (2011)

	Self help books and booklets
	
	0.05
	West &Owen (2012)
	£5.00
	West & Owen (2012)

	Proactive telephone support 
	
	0.08
	West &Owen (2012)
	£178.22
	West &Owen (2012)

	Internet support
	
	0.08
	West &Owen (2012)
	£5.00
	West &Owen (2012)

	GP advice 
	The only intervention known to have an effect is physician advice. Brief opportunistic advice from other health professionals may have an effect but to date there is no good evidence for this. Nevertheless they are recommended to give such advice so as to encourage smokers to use the Stop-Smoking Services which do have proven effectiveness.
	0.01
	West &Owen (2012)
	£15.40
	Curtis (2011). 5 minutes of GP time assumed based on NICE Guidance PH1 (NICE 2006)

	Comprehensive Sub-national Tobacco Control Program
	A coordinated programme of tobacco control at subnational (e.g. regional) levels built around major key strands advocated by World Health Organisation's MOPWER model of tobacco control and is similar to FRESH North East 
	0.05
	Trapero-Bertran et al. (2011) – estimates based on Technical Report , p. 36-37.
	£1.65
	Trapero-Bertran et al. (2011) – estimates (£.40 per capita) based on Background Report , p. 23-24.

	No intervention (background quit rate)
	Expected annual rate of fall in smoking prevalence 
	0.02
	West (2006)
	-
	 


Table A3- Other input parameters
	Data
	Value
	Assumption (if applicable)
	Source

	Annual cost of lung cancer
	£6,302.52
	
	Flack et al. (2007)

	Annual cost of coronary heart disease
	£1,217.88
	
	Flack et al. (2007)

	Annual cost of chronic obstructive pulmonary disease
	£1,060.92
	
	Flack et al. (2007)

	Annual cost of myocardial infarction
	£2,491.91
	
	Flack et al. (2007)

	Annual cost of stroke
	£2,361.30
	
	Flack et al. (2007)

	Annual cost of GP consultation
	£37.21
	
	Curtis (2011)

	Annual cost of  practice nurse consultations
	£11.37
	
	Curtis (2011)

	Annual cost of prescription
	£41.35
	
	Curtis (2011)

	Annual cost of admissions
	£2,463.84
	
	Curtis (2011)

	Annual cost of day cases
	£703.86
	
	

	Annual cost of outpatient visit
	£204.10
	
	

	Smoking attributable  disease incidence (children exposed to passive) 
	0.019
	Assumptions underlined on p. 9-10 of this report 
	RCP (2010) 

	Smoking attributable disease incidence (adults exposed to passive) 
	0.157
	Assumptions underlined on p. 9-10 of this report 
	Oberg et al. (2010)

	Annual cost of treating an adult smoker
	£544.44
	p. 131 of RCP Report
	RCP (2010)

	Annual cost of treating a child (passive) smoker
	£474.98
	Tables 7.1-7.3 of RCP Report
	RCP (2010)

	Utility score for smokers
	0.8497
	
	Vogl et al. (2012)

	Utility score for former smokers
	0.8695
	
	Vogl et al. (2012)

	Utility score for lung cancer
	0.5800
	
	Tengs and Wallace (2000)

	Utility score for coronary heart disease
	0.8000
	
	Tengs and Wallace (2000)

	Utility score for chronic obstructive pulmonary disease
	0.7300
	
	Tengs and Wallace (2000)

	Utility score for myocardial infarction
	0.8000
	
	Tengs and Wallace (2000)

	Utility score for stroke
	0.4800
	
	Tengs and Wallace (2000)

	Days lost per smoker
	1.63
	Analysis based on previous studies
	Trapero-Bertran et al. (2011)

	Average hourly wage
	£11.68
	Labour Market Statistics. 
	Office for National Statistics

	Proportion of smokers in employment
	0.58
	Based on GHS 2006 data
	General Household Survey

	Proportion of stroke patients who would need care
	0.332
	per stroke patient. 
	Commissioning Support for London (2011)

	Local Authority care as % of total informal care
	0.125
	
	Saka et al. (2009)

	Proportion needing LA care
	0.041
	Assumptions underlined on p. 8 of this report
	

	proportion of stroke cases 
	0.033
	per smoking attributable admissions. 15300 stroke admissions out of 462900 total SA admissions
	Statistics on Smoking- England

	LA care cost
	£1,513.00
	Assumptions underlined on p. 8 of this report
	Saka et al. (2009)

	Average number of children per smoker
	0.54
	
	Trapero-Bertran et al. (2011)


Table A4- Uptake of local interventions parameters

	Interventions included in the model
	Uptake as % of smokers (national rates based on Smoking Toolkit Study)
	Source

	OTC Mono NRT
	9.10%
	West & Owen (2012), 

	Rx Mono NRT
	2.00%
	West & Owen (2012), 

	Rx Combo NRT
	1.70%
	West & Owen (2012), 

	Varenicline
	2.80%
	West & Owen (2012), 

	Bupropion
	0.60%
	West & Owen (2012), 

	Closed and Rolling group combined + mono NRT
	1.12%
	Analysis based on NHS SSS Returns data. Note that this is % of those smokers who accessed NHS SSS. These figures are adjusted by locality data in the model to get the dynamic uptake figures. 

	Closed and Rolling group combined + combo NRT
	1.48%
	

	Closed and Rolling group combined + varenicline
	2.37%
	

	Closed and Rolling group combined + bupropion
	0.04%
	

	One-to-one + mono NRT
	18.82%
	

	One-to-one + combo NRT
	29.46%
	

	One-to-one + varenicline
	18.47%
	

	One-to-one + bupropion
	0.64%
	

	Drop-in + mono NRT
	3.44%
	

	Drop-in + combo NRT
	5.17%
	

	Drop-in + varenicline
	2.44%
	

	Drop-in + bupropion
	0.07%
	

	Text to Stop
	0.10%
	West & Owen (2012), 

	Pharmacy one-to-one support
	0.01%
	Assumed close to zero

	Self help books and booklets
	0.20%
	West & Owen (2012), 

	Proactive telephone support 
	0.30%
	West & Owen (2012), 

	Internet support
	0.20%
	West & Owen (2012), 


Table A5- Excess number of primary care in smokers and smoking-attributable admissions
	GP Consultations
	Age
	Male
	Female
	Source

	 
	16-24
	0.56
	2.25
	Excess due to smoking. General Lifestyle Survey (2006)

	 
	25-34
	0.71
	2.00
	

	 
	35-44
	0.87
	0.91
	

	 
	45-54
	1.21
	1.06
	

	 
	55-64
	1.34
	1.01
	

	 
	65-74
	1.50
	3.31
	

	 
	>75
	3.04
	-1.64
	

	Practice nurse consultations
	Age
	Male
	Female
	 

	 
	16-24
	0.17
	1.00
	Excess due to smoking. General Lifestyle Survey (2006)

	 
	25-34
	0.01
	-0.69
	

	 
	35-44
	-0.18
	0.47
	

	 
	45-54
	0.70
	-0.11
	

	 
	55-64
	0.91
	0.45
	

	 
	65-74
	0.13
	1.53
	

	 
	>75
	1.13
	0.24
	

	Admissions
	Age
	Male
	Female
	Illustrative figure for Dorset. These are dynamic estimates in the model, i.e. these figures change as the location changes. Hospital Episode Statistics for 2006-08.

	 
	16-24
	0.00
	0.00
	

	 
	25-34
	0.00
	0.00
	

	 
	35-44
	0.08
	0.04
	

	 
	45-54
	0.08
	0.04
	

	 
	55-64
	0.08
	0.04
	

	 
	65-74
	0.08
	0.04
	

	 
	>75
	0.08
	0.04
	

	Prescriptions
	Age
	Male
	Female
	 

	 
	16-24
	-0.21
	1.87
	Excess due to smoking. General Lifestyle Survey (2006)

	 
	25-34
	-0.12
	0.64
	

	 
	35-44
	0.57
	0.76
	

	 
	45-54
	0.93
	0.94
	

	 
	55-64
	0.79
	0.73
	

	 
	65-74
	1.08
	1.34
	

	 
	>75
	2.09
	-1.25
	


Table A6- Disease conditions and relative risks used to estimate smoking-attributable hospital admissions
	Disease condition

 
	RR Male
	RR Female
	 

	Malignant Neoplasms
	Current Smoker
	Former Smoker
	Current Smoker
	Former Smoker
	Source

	C00–C14
	Lip, Oral Cavity, Pharynx
	10.89
	3.4
	5.08
	2.29
	SAMMEC

	C15
	Oesophagus
	6.76
	4.46
	7.75
	2.79
	SAMMEC

	C16
	Stomach
	1.96
	1.47
	1.36
	1.32
	SAMMEC

	C25
	Pancreas
	2.31
	1.15
	2.25
	1.55
	SAMMEC

	C32
	Larynx
	14.6
	6.34
	13.02
	5.16
	SAMMEC

	C33–C34
	Trachea, Lung, Bronchus
	23.26
	8.7
	12.69
	4.53
	SAMMEC

	C53
	Cervix Uteri
	1
	1
	1.59
	1.14
	SAMMEC

	C64–C65
	Kidney and Renal Pelvis
	2.72
	1.73
	1.29
	1.05
	SAMMEC

	C67
	Urinary Bladder
	3.27
	2.09
	2.22
	1.89
	SAMMEC

	C80
	Unspecified site
	4.4
	2.3
	2.1
	1.2
	SAMMEC

	C92.0
	Acute Myeloid Leukemia
	1.86
	1.33
	1.13
	1.38
	SAMMEC

	Cardiovascular Diseases
	 
	 
	 
	 
	 

	I20–I25
	Ischemic Heart Disease
	 
	 
	 
	 
	 

	 
	Persons Aged 35–64
	2.8
	1.64
	3.08
	1.32
	SAMMEC

	 
	Persons Aged 65+
	1.51
	1.21
	1.6
	1.2
	SAMMEC

	I00–I09, I26–I51
	Other Heart Disease
	1.78
	1.22
	1.49
	1.14
	SAMMEC

	I60–I69
	Cerebrovascular Disease
	 
	 
	 
	 
	 

	 
	Persons Aged 35–64
	3.27
	1.04
	4
	1.3
	SAMMEC

	 
	Persons Aged 65+
	1.63
	1.04
	1.49
	1.03
	SAMMEC

	I70
	Atherosclerosis
	2.44
	1.33
	1.83
	1
	SAMMEC

	I71
	Aortic Aneurysm
	6.21
	3.07
	7.07
	2.07
	SAMMEC

	I72–I78
	Other Arterial Disease
	2.07
	1.01
	2.17
	1.12
	SAMMEC

	Respiratory Diseases
	 
	 
	 
	 
	 

	J10–J18
	Pneumonia, Influenza
	1.75
	1.36
	2.17
	1.1
	SAMMEC

	J40–J42, J43
	Bronchitis, Emphysema
	17.1
	15.64
	12.04
	11.77
	SAMMEC

	J44
	Chronic Airway Obstruction
	10.58
	6.8
	13.08
	6.78
	SAMMEC

	K25-K27
	Digestive Diseases
	4.45
	1.55
	6.43
	1.44
	Callum 2004

	C54
	Endometrial cancer*
	 
	 
	0.7
	0.7
	Callum 2004

	I73.9
	Peripheral vascular disease
	16
	7
	16
	7
	Callum 2004

	K50
	Crohn's disease
	2.1
	1
	2.1
	1
	Callum 2004

	K05
	Periodontitis
	3.97
	1.68
	3.97
	1.68
	Callum 2004

	H25
	Age related cataract (45+)
	1.54
	1.11
	1.54
	1.11
	Callum 2004

	S72
	Hip fracture
	 
	 
	 
	 
	Callum 2004

	 
	Persons aged 55-64
	1.17
	1.02
	1.17
	1.02
	Callum 2004

	 
	Persons aged 65-74
	1.41
	1.08
	1.41
	1.08
	Callum 2004

	 
	Persons aged 75+
	1.76
	1.14
	1.850
	1.220
	Callum 2004

	K51
	Ulcerative colitis*
	0.08
	0.08
	0.080
	0.080
	Callum 2004

	D25
	Uterine fibroids -women*
	 
	 
	0.070
	0.070
	Callum 2004

	O03
	Spontaneous abortion
	 
	 
	1.280
	1.000
	Callum 2004

	G20-G21
	Parkinson's disease*
	0.27
	0.78
	0.270
	0.780
	Callum 2004


*protective effect of smoking
Table A6- Uptake of smoking  

	Incidence rate (number of new smokers per current smoker): based on Health Survey for England 2006 (Trapero-Bertran 2011, p. 84)
 

	Age
	men
	women

	16-17
	0.533038
	0.522245

	18-19
	0.374873
	0.340036

	20-24
	0.244982
	0.259446

	25-34
	0.080043
	0.104304

	35-44
	0.011540
	0.033974

	45-54
	0.001553
	0.004767

	55-64
	0.000000
	0.002354

	65-74
	0.000959
	0.000573

	75 and over
	0.000000
	0.000554


Table A7- Input parameters not reported in this document (found in the model)

	Parameter
	Source

	Prevalence of smokers and former smokers
	IHHS (2011) – local area specific data 

	Population of local area
	ONS (2011) – local area specific data 

	Prevalence of Lung cancer: smokers & former smokers
	Copied from Trapero-Bertran et al. (2012) 

	Prevalence of MI: smokers & former smokers
	Copied from Trapero-Bertran et al. (2012) 

	Prevalence of COPD: smokers & former smokers
	Copied from Trapero-Bertran et al. (2012) 

	Prevalence of CHD: smokers & former smokers
	Copied from Trapero-Bertran et al. (2012) 

	Prevalence of Stroke: smokers & former smokers
	Copied from Trapero-Bertran et al. (2012) 

	Mortality and Life Table
	Office for National Statistics
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Hospital Episode Statistics, The Information Centre

http://www.hesonline.nhs.uk/Ease/servlet/ContentServer?siteID=1937
NHS Stop Smoking Services - England, The National Centre for Smoking Cessation and Training

http://www.ncsct.co.uk/resources/statistics/england/nhs-stop-smoking-services-england
Smoking - Attributable Mortality, Morbidity, and Economic Costs (SAMMEC), Centres for Disease Control and Prevention (CDC) 

http://apps.nccd.cdc.gov/sammec/ 

Population statistics – England, Office for National Statistics

http://www.ons.gov.uk/ons/taxonomy/index.html?nscl=Population
Smoking Toolkit Study, Cancer Research UK and Department of Health
http://www.smokinginengland.info/
Labour Market Statistics, Office for National Statistics
http://www.ons.gov.uk/ons/publications/all-releases.html?definition=tcm%3A77-21589
Life Tables, Office for National Statistics
http://www.ons.gov.uk/ons/taxonomy/index.html?nscl=Interim+Life+Tables
� Funded by FRESH North East, Tobacco Free Futures and Smokefree South West. 


�  In line with the Regional Tobacco Policy 2005. Includes: monitoring and enforcement of national legislations (e.g. smoke free, illicit tobacco sales, advertising bans), taking responsibilities for paid and unpaid mass media, evaluation and monitoring progress of control programme and advocacy work to influence national and possibly international actions (Trapero-Bertran, Pokhrel & Trueman 2011).


� Web link to these data sources are provided in the bibliography.


� The inclusion of these five diseases is informed by Flack et al. (2007).


� For example, 2% background quit rate in England is suggested by West (2006). This means 2% of current smokers are assumed to quit each year through self-motivation.


� The data and sources used to estimate quit, relapse and mortality rates after the first year of the intervention are given in the Appendix (Tables A2-A7).


� Clinical Commissioning Group (CGC) level data is also pre-populated in the model as a beta (testing) option. However, because of current definitions of boundaries, the population figures for LA and CGC may not always match. 


� QALY is the short form of “quality-adjusted life years”. A QALY is a year lived in full health, i.e. a year lived without any limitation or disability.


� Accompanying User Guide available at � HYPERLINK "http://www.nice.org.uk/ROITobacco" �www.nice.org.uk/ROITobacco� details how this analysis can be run. 


� Social care costs refer to LA costs of looking after patients who have had smoking-attributable stroke 


� Base results are the estimated results using the expected value for each parameter within the model.


� Sensitivity analysis is a form of analysis which assesses whether the interpretation of the results of an analysis will change if parameter inputs are varied.


� This particular metric for the sensitivity analysis was chosen as this includes both resource use (incremental costs, i.e. differences in costs between the two intervention packages) and the resulting health outcomes (incremental QALYs, i.e. differences in QALYs between the two intervention packages). Therefore, if the results on this metric are not found sensitive to the changes in input parameters, it is unlikely that other metrics would be sensitive either. 


� Inclusion and exclusion of GP brief advice may alter the actual value of the metrics but will not alter the ‘sensitivity’ of the results to changes in the four input parameters included in the analysis.


� The decision maker’s willingness to pay for a QALY gained is usually referred to the ‘threshold’. Currently, the threshold for the NHS used by NICE for public health interventions is £20,000/QALY gained.


� According to NICE, a cost-effective intervention is the one for which incremental cost per QALY gained is less or equal to £20,000.


� Maximum costs an intervention could have for it to be cost-effective. NICE recommends £20-30 thousand per QALY gained for NHS interventions. 


� In all the descriptions that follow, cost and effect of the intervention applies to the first year only unless stated otherwise. The metrics are provided for 2, 5, 10 years and lifetime, unless stated otherwise.


� Web link to respective data sources are provided in the bibliography. 
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