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Executive Summary 

Despite substantial progress in the reduction of national smoking rates since the 1980s1, smoking 

remains the largest cause of preventable illness and death in Australia.2 States and Territories in 

Australia provide a telephone quitline as an accessible, population-level intervention to support 

smokers to succeed in their quit attempts. The effectiveness of quitlines is well-established3, but 

their use by smokers is heavily dependent on mass media-based public education campaigns that 

encourage smokers to quit and seek support from Quitline services.4 5 Whilst the cost-effectiveness 

of telephone support services to help smokers quit has been established at an international level6 7, 

little information is available locally to inform healthcare funding and resource allocation decisions 

in Victoria.  

This analysis aims to evaluate the cost-effectiveness of providing the Victorian Quitline services as 

a population-level intervention to support smokers to succeed in their quit attempts. A modelled 

cost-effectiveness analysis, conducted from a healthcare provider perspective in an updated 

version of the published Assessing Cost-Effectiveness (ACE)-HD Tobacco Model 8, provides 

estimates of the incremental costs (Quitline service, hospital services, out-of-hospital medical 

services, pharmaceuticals, health professionals), effects (additional quitters; life-years saved; 

disability-live years (DALY) saved), and cost-effectiveness (incremental cost per life-year saved, 

incremental cost per DALY saved) of the Quitline service when added to usual smoking prevention 

activities.  

The model follows a hypothetical cohort of Victorian smokers aged 18 years and over from 2015 

until all members reach 100 years of age or die, and predicts the impact of continuing smoking or 

smoking cessation on future smoking-related morbidity, mortality and associated healthcare costs. 

The reference year for the analysis is 2015 (latest year for which all data available), with a 3% 

discount rate for costs and outcomes occurring beyond 2015. 

Overall, the findings suggest the Victorian Quitline service is highly cost-effective, improving health 

and saving costs when added to usual smoking prevention activities. The analysis estimates that 

provision of the Quitline service in 2015 cost $1M and will save the healthcare system 

approximately $1.2M (~$313,200 Victorian government; see Table notes), 22,202 life years, and 

1,480 DALYs over the lifetime of Victorian smokers aged 18 years and over.  

These results are robust to sensitivity analyses accounting for changes in the discount rate and 

effectiveness estimates of the Quitline service. The quit rate for smokers contacting Quitline would 

need to fall to 8% (2013-14 estimated quit rate 16.9%) or the number of contacts reduce to 10,790 

over a year (2015 Quitline contacts 15,414) for the costs of providing the Quitline service in 2015 to 

start exceeding any cost offsets from treatment costs averted over the lifetime of Victorian smokers 

aged 18 years and over. In all scenario analyses, adding the Victorian Quitline service to usual 

activities is a highly cost-effective intervention as the incremental cost per DALY saved is well 

below the commonly quoted cost-effectiveness threshold of <$55,000 (A$ 2015) per DALY in 

Australia.8-10 

In 2015-16, an estimated 13.2% of adult patients attending a general practice were daily smokers11 

and approximately 36,895 services were claimed by GPs in Victoria*, yet there were only 1,824 

healthcare professional referrals to the Victorian Quitline, approximately 0.26% of the Victorian 

smoking population aged over 14 years. If the number of callers to Quitline doubled in a year then 

an estimated 22,021 years of life and 1,468 DALYs could be saved. An additional $1M in 

healthcare costs could also be saved even after taking into account additional staffing costs to 

service the increased number of Quitline callers. Widespread implementation of healthcare 

                                                
*
 http://health.gov.au/internet/main/publishing.nsf/Content/General+Practice+Statistics-1 
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system-wide changes in Victoria such as routine offering of a brief intervention by GPs and 

pharmacists, together with hospital-initiated smoking cessation programs, could increase Quitline 

contacts and improve smoking cessation rates.12-18  

Conservatively, the model does not capture the costs and consequences of those who become ill 

but do not die of a tobacco-related disease over the duration of the modelled analysis, the impact 

of providing the Quitline service for Victorian smokers less than 18 years of age, and changes in 

smoking intensity and passive smoking. Indirect costs such as reduced productivity due to 

absenteeism, presenteeism, i.e. working with reduced capacity due to illness, and disability are 

also not included. Consequently, the economic benefits associated with providing the Victorian 

Quitline service will be even greater than those presented in this evaluation through reducing non-

fatal ill health associated with tobacco-related diseases, fewer lost working days, gains in 

workforce and household production, and increased leisure time. 

Results from this study provide important information on the value for money of the Victorian 

Quitline service to inform future preventative health service delivery and funding allocation 

decisions in Victoria. 

 

Cost Effectiveness of Adding the Victorian Quitline Service to Usual Prevention Activities 

Parameter Result, mean  

(95% Uncertainty Limits) 

Total number of Victorian smokers contacting Quitline, 

2015 
15,414 

Total Quitline costs in 2015, $2015 $1M 

Total cost offsets (treatment costs averted)#  $1,240,808*  

($267,554; $2,974,448) 

Net costs# -$240,617  

(-$1,972,182; $733,738) 

Additional quitters# 635 (139; 1,478) 

Total life years saved# 22,202 (4,843; 52,813) 

Total disability life years saved#  1,480 (322; 3,469) 

Incremental cost per life year saved Dominates ($139; dominates)^ 

Incremental cost per disability life year saved Dominates ($2,100; dominates)^ 

Table notes:
 

#
 over the lifetime of Victorian smokers aged 18 years and older; a minus sign indicates savings

 

* 
$323,851 healthcare cost savings from diseases averted for the Victorian government, assuming the 

following 2015 contributions to health expenditure; Australian government 41.2%, state and territory 
governments 26.1%, and non-government sources 32.7%. AIHW. Health Expenditure Australia 2015-16. 
Canberra: Australian Government, 2017.

 

^
Dominance means more effective and less costly than the comparator, i.e. improves health and saves 

costs. 
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1 Overview 

1.1 Background 

Cancer Council Victoria and Deakin Health Economics have collaborated to develop an Economics 

of Cancer program and have co-funded a Senior Research Fellow to facilitate research and 

professional activities in areas of mutual interest to develop greater understanding of the economic 

impact of cancer prevention and support initiatives. The collaboration will build capability and 

capacity in the economics of cancer to engage in high quality, innovative and collaborative 

research, translation and policy development. A jointly developed five-year work program has 

identified tobacco control as one area where economic information could contribute to the Cancer 

Council advocacy and prevention leadership roles.  

Despite substantial progress in the reduction of national smoking rates since the 1980s1, smoking 

remains the largest cause of preventable illness and death in Australia.2 Overall, an estimated 

19,000 deaths (one in every eight), one in eight cancers and nine percent of the total burden of 

disease in Australia in 2011 was attributed to tobacco use.2 19 Each year, in Victoria alone, 

smoking has been estimated to cost the community $6.8 billion in health and social costs.20 21 

Yet recently, federal investment in tobacco control measures, such as public education campaigns, 

has diminished22 despite compelling evidence of effectiveness and cost-effectiveness.23 24 

Continued efforts to reduce smoking prevalence are vital, particularly to combat the strategies 

employed by the tobacco industry.25 Further, a recent report, “Preventive health: How much does 

Australia spend and is it enough?”26 highlights the need for greater investment in preventive health 

interventions, including quit smoking programs, based on evidence of cost-effectiveness. 

The Victorian Quitline service provides smoking cessation information and support to help smokers 

quit smoking and all callers speak to a trained smoking cessation counsellor, even during the initial 

contact. Whilst the cost-effectiveness of telephone support services to help smokers quit has been 

established at an international and national level6 27 28, little information is available locally to inform 

healthcare funding and resource allocation decisions in Victoria. With limited healthcare resources 

available, ‘informed purchasing’ decisions are crucial8 and economic analyses need to be 

contextualized wherever possible to optimise the relevance of results. Up-to-date and relevant 

information is required on costs and cost offsets, as well as on the health and quality of life 

outcomes associated with providing care. Therefore, information on the joint incremental impacts 

on costs as well as health outcomes along alternative pathways is important to evaluate to allow 

evidence-based decision making.29 

1.2 Aim 

The aim of this modelled economic evaluation, conducted from a healthcare (government and 

private) provider perspective, is to provide estimates of the incremental costs (Quitline service, 

hospital services, out-of-hospital medical services, pharmaceuticals, health professionals), effects 

(additional quitters, life years saved and disability-adjusted life years saved, [DALYs]), and cost-

effectiveness (incremental cost per life year saved, incremental cost per DALY saved) of adding 

the Victorian Quitline service to usual smoking prevention activities.  
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2 Economic evaluation 

Economic evaluations systematically compare the relative costs and benefits of competing public 

health interventions and thus provide information about how best to improve outcomes within 

funding constraints.21  Costs and outcomes are jointly considered to evaluate how best to achieve 

value for money from scarce resources.  

A modelled cost-effectiveness analysis is conducted from a healthcare provider perspective to 

estimate the incremental costs, effects and cost effectiveness, expressed as: (i) the ‘incremental 

cost per life year saved’; and (ii) the ‘incremental cost per DALY saved’, of adding the Quitline 

service to usual smoking prevention activities to help Victorians quit. Further, sensitivity analyses 

explore the impact of variations in the model inputs and plausible assumptions on the estimates in 

the primary (base case) analysis.29 

The model is briefly outlined below. Further details of the model are provided in the Appendix. 

2.1 Model structure 

An updated version of the published Assessing Cost-Effectiveness (ACE)-HD Tobacco Model 28 30 

31 is used to simulate the costs and consequences of smoking and benefits of quitting in a Victorian 

population of smokers in 2015. The model inputs have been updated with locally relevant data 

wherever feasible (see Methods section). The Markov model predicts the impact of continuing 

smoking or smoking cessation on future smoking-related morbidity, mortality and associated 

healthcare costs for specified diseases and target populations.32 Markov models provide a means 

of modelling prognosis for diseases with ongoing risk.33  

Note, the Assessing Cost-Effectiveness (ACE)-HD Tobacco Model is structurally limited to 

smokers aged 35 years and over. In this analysis, smoking-related morbidity, mortality and 

associated healthcare costs for smokers aged 18-34 years of age are conservatively assumed to 

equal those for the 35-39 age group, i.e. the 18-34 year cohort is simply added into the 35-39 age 

cohort. A 2015 Australian study exploring the relationship between tobacco smoking and all-cause 

mortality found that mortality in past smokers who quit prior to age 45 years did not differ 

significantly from never-smokers.34  

The model follows a hypothetical cohort of Victorian smokers aged 18 years and over, stratified by 

5-year age bands, from 2015 until all members reach 100 years of age or die. The Markov cohort 

simulation assumes individuals initially exist in one of three smoking states, viz: i) current smoker; 

ii) former smoker; or iii) dead (see Figure 1). Each year, individuals move from one state to another 

or remain in their current state, staying alive or dying from a tobacco-related or non-tobacco related 

disease. The model simulates the age, gender, non-tobacco related mortality and smoking status-

specific mortality of the following tobacco related diseases: lung; upper aero-digestive; pancreas, 

cervix, bladder and kidney cancers; chronic obstructive pulmonary disease (COPD) and other 

respiratory diseases; coronary heart disease (CHD), stroke, peripheral arterial disease, and other 

coronary vascular disease (CVD). 

The model uses a mortality-based approach, capturing the costs and consequences of those who 

die of tobacco-related disease, i.e. premature deaths (years of life lived) and years lived with 

disability (YLD), but not the YLD for those who may become ill but do not die of a tobacco-related 

disease over the duration of the modelled analysis.28 35 Unlike DALYs used in burden of disease 

calculations that are the sum of YLL due to premature mortality and YLD for people living with the 

condition or its consequences, the total years lived by the cohort are adjusted for disability using 

severity weights derived from the Australian burden of disease study.36 
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Thus health loss and related treatment costs are estimated from the cause of death. Disability 

attributable to tobacco-related causes is estimated by calculating the ratio of prevalent years lived 

with disability (derived from the Australian Burden of Disease Study36) to the total number of 

deaths for each cause of death. Similarly, a ratio of total health system costs to the total number of 

deaths for each tobacco-related disease is applied at the time of death. Please note, smoking 

intensity and passive smoking are not considered in the model.  

The Markov model estimates the expected mortality, morbidity and costs of treating tobacco-

related diseases assuming a background quit rate in the Victorian smoking population, stratified by 

age and gender, i.e. usual activity comparator. The differences in mortality, morbidity and net costs 

after providing the Quitline service are then modelled. 

 

Figure 1 Markov Model State Diagram 

Each circle represents a Markov smoking state. Arrows indicate allowed transitions between states. 

# 
the model assumes former smokers can relapse up to four years post cessation and adjusts the Quitline 

effectiveness estimate for the first four years using the formula, relapse rate adjusted OR = 1 + ((OR − 1) × 
(1 − relapse)). 

2.2 Model inputs 

Table 1 summarises the key model inputs and sources used in the primary (base case) analysis, 

i.e. the analysis using the most likely set of assumptions and input values.37 Relative resource use, 

costs and effectiveness are estimated using Quit Victoria data and the literature. 

  

# 
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Table 1 Model inputs and sources used in the base case analysis 

Model input Value (95% CI) Data Source 

Victorian population Multiple Population figures – ABS Demographic 

Statistics 3101.0 Mar 2016 (June 2015, 

statistics)
38

 

Number of smokers (population x 
smoking prevalence) 

>18 yrs: all 15.5% 

35-44 yrs: M 22.8%, F 15.1% 

45-54 yrs: M 21.1%, F 14.5% 

55-64 yrs: M 18.8%, F 12.3% 

65+ yrs: M 9.1%, F 5.2% 

43640DO021_20142015 National 

Health Survey: First Results, 2014–15 

— Victoria (total current smoker)
39

 

Total number of smokers 
contacting the Victorian Quitline in 
2015 

15,414 

 

Quit Victoria
# 
 

Proportion of smokers aged 18 
years and over contacting Quitline 
in 2015 

2.10% (95% CI 2.07%, 2.14%) 

 

43640DO021_20142015 National 

Health Survey: First Results, 2014–15 

— Victoria (total current smoker)
39 

Quit Victoria
#
 

Relapse rates 10-25% Lal et al 2014
28

 

Mortality rates for tobacco-related 
diseases 

Multiple The Australian Diabetes, Obesity & 
Lifestyle Study (AusDiab)

40
 

Cancer Prevention Study II
41

 

Australian Burden of Disease Study
36

 

Reversal of tobacco-related 
disease risk 

Multiple The Australian Diabetes, Obesity & 
Lifestyle Study (AusDiab)

40
 

Cancer Prevention Study II
41

 

Disability attributable to tobacco-
related causes 

Multiple Australian Burden of Disease Study
36

 

Non-smoker mortality rates (all 
causes) 

Multiple Australian Burden of Disease Study
36

 

Age-related, severity-weighted 
disability not attributable to 
smoking 

Multiple Australian Burden of Disease Study
36

 

Usual care 

Background quit rate 3.6% (2.1%, 5.0%) Quit Victoria
# 

Quitline 

Quit rate OR 4.23 (95% CI 1.53, 11.70) Quit Victoria
# 

2015 Quitline costs $1M  Quit Victoria
#
 

Tables notes: 
# 
Personal communication; CI = confidence intervals; M = male;  F = female;  M = million;  yrs = years 
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2.2.1 Effectiveness (quit rates)  

Usual care (background quit rate) 

The local background quit rate was estimated by calculating the average proportion of past year 

smokers who had been quit for at least six months from the Victorian adult smoking population 

surveys in 2014, 2015 and 2016.42  

Victorian Quitline Service 

Data collected on the Quitline service in 2015 show 15,414 contacts with smokers, equating to 

approximately 2.10% (95% CI 2.07%, 2.14%) of Victorian smokers.28 All callers to the Victorian 

Quitline service speak to a trained smoking cessation counsellor, even during the initial contact, 

thereby enabling brief psychoeducation and/or motivational interviewing to be provided at a 

minimum. All callers are offered a free ‘Quit pack’ (either by postal- or e-mail), which includes self-

help materials such as a 30-page full colour A6 ‘Can Quit Book’, leaflets about Quit services, and a 

small card with strategies to resist cravings.28 Approximately half of Quitline callers take up this 

offer. 

Telephone counselling can be considered proactive or reactive, i.e. counsellor- or smoker-initiated 

calls. Approximately 81% of callers to the Victorian Quitline enrol in the call back service which 

provides multiple, proactive calls and additional support for quitting or preventing relapse. 

Consequently, the Victorian Quitline service is a combination of predominantly “proactive” (initiated 

by the counsellor) and “reactive” (available on demand) support.3 Referrals to the Quitline service 

can also be made by healthcare professionals, with 1,824 referrals (6.6 % calls) made to Quitline 

Victoria in 2015. Calls can also be requested by individuals via web referral.†  

Similar to the recently published cost-effectiveness analysis of the New Zealand Quitline service43, 

the effectiveness of the Victorian Quitline service in the base case analysis is calculated from 

actual users of the Victorian Quitline. Approximately 16.9% (95% CI: 14.1%, 19.7%) of smokers 

surveyed in the “2013-14 Victorian Quitline evaluation” (conducted by an independent third-party) 

reported being quit for at least five months at six month follow-up.44 45 The unadjusted odds of 

quitting smoking for Quitline callers were 4.23 times higher (95% CI: 1.53, 11.70) than those trying 

to quit unassisted, assuming a 3% background quit rate.46 47 The relatively high Quitline caller quit 

rate is likely to reflect a generally strong tobacco control environment in Victoria, e.g. high tobacco 

prices, extensive smokefree legislation, high denormalisation of smoking and moderate mass 

public education, and the maturity and service offerings of the Victorian Quitline.48 The South 

Australian Quitline service has been shown to have a similarly high quit rate.49 

As the effectiveness estimate is deduced from observational associations with a lack of control 

group, the impact of varying the Quitline quit rate on the robustness of the cost-effectiveness 

results is explored in the univariate sensitivity analyses. More conservative estimates are applied, 

taken from the Cochrane review of randomised or quasi-randomised controlled trials of proactive 

telephone counselling provided over multiple sessions (OR 1.44, 95% CI: 1.32, 1.56) and 

telephone counselling not initiated by calls to helplines, e.g. healthcare professional referral (OR 

1.34, 95% CI: 1.24, 1.45) 3 are applied. Further, a threshold analysis is conducted to determine the 

critical value to achieve dominance for the Quitline service, i.e. the OR at which the treatment costs 

averted exceed the annual cost of Quitline. 

  

                                                
†
http://www.quit.org.au/resource-centre/resources/smoking-cessation-referral 
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2.2.2 Outcomes 

Quitters 

The number of quitters is predicated on the background quit rate and effectiveness of the quitline 

intervention as outlined above. 

The model also assumes former smokers can relapse up to four years post cessation (average 

relapse rates 10-25%) and applies a relapse rate-adjusted odds ratio (OR) accordingly.28 The 

range of these relapse rates is applied to the OR for the first four years using the formula: relapse 

rate adjusted OR = 1 + ((OR − 1) × (1 − relapse)). 

Mortality rates  

Mortality rates from tobacco-related diseases are estimated for smokers and ex-smokers combined 

for each cause of death using the following approaches.28 

For lung cancer, smoking prevalence is used to determine the proportion of the causes of death 

attributed to tobacco. Lung cancer rates are estimated as the difference between Australian 

Bureau of Statistics (ABS) 2000 age-specific lung cancer mortality rates and lung cancer mortality 

rates from the American Cancer Society Prevention Study II (CPS-II).28 50 

Smoking prevalence cannot be used to determine the proportion of deaths attributed to tobacco for 

chronic obstructive pulmonary disease (COPD) and other cancers because of the long lag time 

between exposure and incidence. Therefore, a smoking impact ratio (SIR) is calculated, an artificial 

compound prevalence measure of accumulated past exposure to smoking in a population derived 

from 2003 Australian lung cancer rates and those of smokers and non-smokers in CPS-II.50 51 The 

SIR is used as a prevalence estimate in population attributable fraction calculations (see Appendix 

for more details).  

For all other conditions the 1998 Australian smoking prevalence is used to determine the 

proportion of the causes of death attributed to tobacco, assuming short lag between exposure and 

outcomes.52 28 

Estimates of risk reversal following smoking cessation, i.e. average relative risk of tobacco-

attributable mortality in former smokers compared with current smokers based on reported years 

since quitting smoking for each tobacco-related disease, is also included in the model.28 More 

details on mortality rate and risk reversal calculations are provided in the Appendix. 

Disability-life years 

The Disability-Adjusted Life Year (DALY) quantifies the burden of disease from premature mortality 

(YLL) and morbidity (YLD), and is a common health economic outcome measure promoted by the 

World Health Organization (WHO).53 35 In this evaluation, unlike DALYs used in burden of disease 

calculations (that are the sum of the YLL due to premature mortality and YLD for people living with 

the condition or its consequences‡), the total years lived by the cohort are adjusted for disability 

using severity weights derived from the Australian burden of disease study.36 54
  

The risk of dying at each age in the Markov model is determined by the sum of excess mortality 

from all tobacco-related causes and non-smoker mortality risk of all causes, allowing calculation of 

years lived by the cohort. The number of life years lived is then adjusted for the probability of age-

related, severity-weighted disability. 

  

                                                
‡
http://www.who.int/healthinfo/global_burden_disease/metrics_daly/en/ 
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2.2.3 Resource use & costs 

The cost of providing the Victorian Quitline service and projected healthcare costs that would have 

occurred in the absence of this service are included in the modelled analysis. Where appropriate, 

costs are adjusted to the 2015 reference year using the health price index.55 

Current prevention activities apart from the Quitline (‘usual activity’ comparator) 

No costs have been included for the usual activity scenario as the Quitline service is provided in 

addition to usual preventive activities in the modelled analysis. The costs of usual activities are 

assumed to be the same for both groups (usual care and smokers who contact Quitline) and 

therefore are not included in the incremental analysis. 

Victorian Quitline Service 

The average cost per smoker contacting Quitline is estimated from the number of smokers 

contacting Quitline in 2015 and the annual Quitline budget ($1M). There were 15,414 Quitline 

contacts in 2015. Assuming each contact represents a discrete smoker, the estimated mean cost 

per smoker contacting Quitline is $64.88. 

Cost offsets 

Projected healthcare costs (cost offsets) that would have occurred in the absence of the 

intervention are based on the predicted reduction in mortality from the diseases included in the 

model.28 Treatment costs (hospital services, out-of-hospital medical services, pharmaceuticals, 

health professionals) stratified by age, sex and disease are estimated from the 2001 Australian 

Institute of Health and Welfare report, “Health and welfare expenditure series, disease costs and 

impacts studies.”28 56 

Productivity costs and out-of-pocket expenses are not included in the analysis as a healthcare 

provider perspective is taken. 

2.3 Analysis 

The Markov model is constructed and analysed in Microsoft® Office Excel 2013 using @RISK 

version 5.7 (Palisade Corporation). 

2.3.1 Incremental analysis 

The evaluation estimates the following: 

 Number of additional quitters; 

 Life years saved; 

 Disability-life years saved; 

 Costs of the Victorian Quitline service; 

 Potential cost savings due to a reduction in treating tobacco-related diseases, i.e. cost 

offsets; 

 Net costs of providing the Victorian Quitline service, i.e. cost offsets subtracted from the 

intervention costs; and 

 Incremental cost per life year saved; and 

 Incremental cost per DALY saved. 

Costs and benefits are discounted by applying a 3% discount rate in the base case analysis to 

account for the present value of future costs and benefits.57 58 The impact of varying this discount 
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rate on the robustness of the cost-effectiveness results is explored in the univariate sensitivity 

analyses.  

2.3.2 Uncertainty and sensitivity analysis 

Generally, due to imperfect information on the costs and effects of strategies under consideration 

in economic evaluations, cost-effectiveness results are subject to uncertainty. The impact of 

uncertainty around the model input values on the cost-effectiveness results is estimated using 

Monte Carlo simulation (2,000 iterations). In a Monte-Carlo simulation, model input values are 

drawn from probability distributions rather than being treated as a fixed value.58 It is vital that 

economic evaluations represent the level of uncertainty associated with summary measures so 

that decision-makers can assess the degree of confidence in the results of the analysis and their 

decision-making. 

Additionally, univariate sensitivity analyses explore the robustness of the cost-effectiveness results 

to changes in the model inputs and assumptions. Sensitivity analyses consider: 

1. Alternative effectiveness estimates taken from the Cochrane systematic review, i.e. OR 

1.44 (1.32, 1.56) and 1.34 (95% CI: 1.24, 1.45); 

2. Halving or doubling the number of annual Quitline contacts; and 

3. Applying 0% and 5% discount rates, rather than 3%. 

Finally, threshold analyses are conducted to determine the critical values of the effectiveness 

estimate and the number of annual Quitline contacts at which the Quitline service becomes cost 

saving, i.e. treatment costs averted exceed the annual cost of Quitline.  
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3 Results 

The findings suggest that an indicative one year provision of the Quitline service in Victoria costing 

$1M resulted in an estimated $1.2M total cost offsets§ (net costs -$240,617), saved 22,202 years 

of life and 1,480 DALYs (Table 2) over the lifetime of Victorian smokers aged 18 years and over. 

Consequently, the modelled analysis, undertaken from a healthcare provider perspective, indicates 

that providing the Quitline service is a highly cost-effective intervention, improving health and 

saving costs when added to usual smoking prevention activities. The Quitline service dominates 

usual smoking prevention activities alone, i.e. is more effective and less costly. 

Table 2 summarises the results generated from uncertainty analyses (mean, 2.5% and the 97.5% 

percentile values). 

 

Table 2 Cost Effectiveness of Adding the Victorian Quitline service to Usual Care 

Parameter Result, mean  

(95% Uncertainty Limits) 

Total number of Victorian smokers contacting Quitline# 15,414 

Total Quitline costs in 2015, $2015 $1M 

Total cost offsets (treatment costs averted)# $1,240,808*  

($267,554; $2,974,448) 

Net costs# -$240,617 (-$1,972,182; $733,738) 

Additional quitters# 635 (139; 1,478) 

Total life years saved# 22,202 (4,843; 52,813) 

Total disability life years saved#  1,480 (322; 3,469) 

Incremental cost per life year saved Dominates ($139; dominates)^ 

Incremental cost per disability life year saved Dominates ($2,100; dominates)^ 

Table notes:
 

#
 over the lifetime of Victorian smokers aged 18 years and older; a minus sign indicates savings

 

* 
$323,851 healthcare cost savings from diseases averted for the Victorian government, assuming the 

following 2015 contributions to health expenditure, Australian government 41.2%, state and territory 
governments 26.1%, and non-government sources 32.7%. AIHW. Health Expenditure Australia 2015-16. 
Canberra: Australian Government, 2017.

 

^
Dominance means more effective and less costly than the comparator, i.e. improves health and saves costs 

 

 

Despite relatively wide uncertainty limits for the mean cost offsets, life years saved and DALYs 

saved, adding the Victorian Quitline service to usual activities remains highly cost-effective (see 

Figure 1).  

 

                                                
§
 ~$313.200 healthcare cost savings from diseases averted for the Victorian government, assuming the 

following 2015 contributions to health expenditure, Australian government 41.2%, state and territory 

governments 26.1%, and non-government sources 32.7%. AIHW. Health Expenditure Australia 2015-16. 

Canberra: Australian Government, 2017. 
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Figure 2 Incremental cost effectiveness scatter plot Quitline + usual activities versus usual activities 
alone 

 

3.1 Sensitivity analyses 

Table 3 presents the results of the univariate sensitivity analyses.  
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Table 3 Univariate sensitivity analyses 

Scenario Base case  
OR 4.23 

(1.53, 
11.70) 

Quitline  
OR 1.44  

(1.32, 1.56) 

Quitline  
OR 1.34  

(1.24, 
1.45) 

50% 
Quitline 
contacts 

2x Quitline 
contacts^ 

0%  
discount rate  

5% discount 
rate 

Total Quitline costs in 2015, $2015 $1M $1M $1M $1M $1.3M $1M $1M 

Total cost offsets  

(treatment costs averted)#  

$1,240,808 $140,438 $109,931 $603,501 $2,469,613 $2,581,208 $850,815 

Net costs# -$240,617 $860,062 $890,872 $395,151 -$1,149,777  -$1,580,720 $149,431 

Additional quitters* # 635 72 56 311 1,264 - - 

Total life years saved# 22,202 2,527 1,970 10,856 44,223 31,557 18,588 

Total DALYs saved# 1,480 168 131 725 2,948 3,950 837 

Incremental cost per life year saved Dominates $340 $452 $36 Dominates Dominates $8 

Incremental cost per DALY saved Dominates $5,106 $6,786 $545 Dominates Dominates $178 

Table notes:
  

^
 additional staffing costs to service the increased number of Quitline callers have been included;  

# over the lifetime of Victorian smokers aged 18 years and older; a minus sign indicates savings
 

* 
the additional number of quitters is not discounted in the model;  

DALY = disability adjusted life year;  

OR = odds ratio. 
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Table 4 Multivariate sensitivity analyses 

Scenario Base case  
OR 4.23 (1.53, 

11.70) + 3% 
discount 

50% Quitline 
contacts  + OR 
1.34 (1.24, 1.45)  

2x Quitline 
contacts^ + OR 
1.34 (1.24, 1.45)  

50% Quitline 
contacts + 5% 

discount 

2x Quitline 
contacts + 5% 

discount 

Total Quitline costs in 2015, 
$2015 

$1M $1M $1.3M $1M $1.3M 

Total cost offsets  
(treatment costs averted)# 

$1,240,808 $54,650 $217,988 $414,188 $1,598,548 

Net costs# -$240,617 $944,335 $1,101,658 $584,381 -$278,745 

Additional quitters* # 635 28 112 - - 

Total life years saved# 22,202 980 3,912 9,065 34,765 

Total DALYs saved# 1,480 65 261 409 1,566 

Incremental cost per life year 
saved 

Dominates $964 $200 $64 Dominates 

Incremental cost per DALY saved Dominates $14,335 $4,221 $1,340 Dominates 

Table notes:
  

^
 additional staffing costs to service the increased number of Quitline callers have been included;  

# over the lifetime of Victorian smokers aged 18 years and older; a minus sign indicates savings
 

* 
the additional number of quitters is not discounted in the model;  

DALY = disability adjusted life year;  

OR = odds ratio. 
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The Quitline service remains highly cost-effective in all of the sensitivity analyses, even when the 

effectiveness estimate for the Quitline service was reduced to a third or the number of Quitline 

callers halved, as the incremental cost per DALY saved is well below the commonly quoted cost-

effectiveness threshold of <$55,000 per DALY ($6,876 and $545 respectively).8-10 If the number of 

Quitline callers is doubled, cost savings increase substantially from $240,617 in the base case 

analysis to $1,149,777, despite the additional staffing costs to service the increased number of 

Quitline callers. 

Threshold analyses indicate the Quitline service is no longer dominant when the effect size is 

approximately halved (OR 2.0) or the number of Quitline contacts falls by 30% (and the cost of 

Quitline remains at $1M). However, the Quitline service remains highly cost-effective even in the 

most conservative scenario, i.e. OR 1.34 (95% CI: 1.24, 1.45) and 50% Quitline contacts (Table 4). 
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4 Discussion 

Overall, the findings suggest the 2015 Victorian Quitline service is highly cost-effective, improving 

health and saving costs when added to usual smoking prevention activities. Adding this service to 

usual smoking prevention activities increases the number of the quitters, saves lives and disability-

adjusted life years and reduces associated healthcare costs. The results are robust to changes in 

the discount rate and effectiveness estimates for the Quitline service. In all cases, the incremental 

cost per DALY saved is considerably lower than the commonly quoted cost-effectiveness threshold 

of <$55,000 per DALY (A$ 2015). 8-10 The quit rate for smokers contacting Quitline would need to 

fall as low as 8%** or the number of contacts reduce to 10,790 over a year†† for the costs of 

providing the Quitline service in 2015 ($1M) to start exceeding any cost offsets from treatment 

costs averted over the lifetime of Victorian smokers aged 18 years and over. Even in these 

scenarios, the incremental cost per DALY saved remains well below the commonly quoted cost-

effectiveness threshold indicating the Victorian Quitline service is a highly cost-effective 

intervention.  

Further, if the number of callers to Quitline is doubled, cost savings increase over fourfold, despite 

additional staffing costs to service the increased number of Quitline callers, with an extra 629 

quitters (total 1,264), 22,201 life years saved (total 44,223) and 1,468 DALYs saved (total 2,948) 

compared to the base case analysis. Increasing spending on mass media-based public education 

campaigns is one effective means of increasing the use of quitlines.43 59-65 However, investment in 

such tobacco control measures has diminished over recent years 22 and this approach has likely 

reduced the cost-effectiveness of Quitline services across Australia. 

The 95% uncertainty limits for the healthcare cost savings range from $267,554 to $2,974,448. 

More accurate estimates of the background quit rate, sustained quit rates and relapse rates from 

controlled, longitudinal studies in smokers in Victoria who contact Quitline would likely reduce this 

uncertainty given the sensitivity of the results to changes in the odds ratio for quitting. 

Conservatively, the model does not capture the costs and consequences of those who become ill 

but do not die of a tobacco-related disease and only considers reduced tobacco-related morbidity 

and increased survival for the following tobacco-related diseases: lung; upper aero-digestive; 

pancreas, cervix, bladder and kidney cancers; chronic obstructive pulmonary disease (COPD) and 

other respiratory diseases; coronary heart disease (CHD), stroke, peripheral arterial disease, and 

other coronary vascular disease (CVD), assuming there is no benefit to anything other than 

permanent cessation. For example, the impact of smoking cessation or reductions in smoking 

during pregnancy or prior to surgery are not included in the estimations.66 Further, the impact of 

providing the Quitline service for Victorian smokers less than 18 years of age and changes in 

smoking intensity among users of the service and the impact of passive smoking are not included 

in the analysis. Neither are indirect costs such as reduced productivity due to absenteeism, 

presenteeism, i.e. working with reduced capacity due to illness,67 and disability.68 Consequently, 

the economic benefits associated with providing the Victorian Quitline service will be even greater 

than those presented in this evaluation through reducing non-fatal ill health associated with 

tobacco-related diseases, fewer lost working days, gains in workforce and household production, 

and increased leisure time.21 31 

  

                                                
**
 2013-14 estimated quit rate 16.9% 

††
 2015 Quitline contacts 15,414 
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4.1 Limitations 

A number of caveats should be considered when interpreting the results. Unfortunately, published 

data on the quit rates associated with telephone helplines providing reactive and proactive services 

are scarce.3 Consequently, the analyses in this report applies a Victorian quit rate derived from 

smokers surveyed in the “2013-14 Victorian Quitline evaluation” who reported being quit for at least 

five months at six months follow-up.44 45 However, the unadjusted odds ratio is derived from self-

reports of quitting status and subject to confounding from unobserved variables affecting the quit 

rate, such as levels of motivation. In the univariate sensitivity analyses, where a range of more 

conservative odds ratios are applied using data from the 2013 Cochrane review of randomized or 

quasi-randomised controlled trials of telephone counselling (given the possibility of residual 

confounding with the base case effectiveness estimate), the Quitline service remains highly cost-

effective despite a reduction of the quit rate to a third (incremental cost per DALY saved, $6,876). 

Further, wide confidence intervals around the odds ratio applied in the base case analysis reflect 

the degree of uncertainty associated with this parameter. 

The background quit rate is derived from self-reported quit rates in the 2014-16 Victorian adult 

smoking population surveys and may not accurately reflect abstinence rates. The rate applied in 

this analysis is similar to that reported by Lal and colleagues, the most recently published smoking 

cessation modelled economic evaluation in the Australian setting.28 

The Assessing Cost-Effectiveness (ACE)-HD Tobacco Model is limited to smokers aged 35 years 

and over. Consequently, smoking-related morbidity, mortality and associated healthcare costs for 

all smokers aged 18-34 years of age are assumed to equal those for the 35-39 age band, i.e. the 

18-34 year cohort is simply added into the 35-39 age cohort. This approach likely underestimates 

the morbidity, mortality and healthcare cost savings associated with quitting smoking at earlier 

ages. Cessation by age 30 years has been shown to avoid almost all of the excess mortality risk of 

smoking,69 70 while an Australian study exploring the relationship between tobacco smoking and all-

cause mortality found that mortality in past smokers who quit prior to age 45 years did not differ 

significantly from never-smokers.34 

As with all simulation models, the results represent the best estimate of a potential effect at the 

time of construction of the model in the absence of stronger direct evidence.68 In line with other 

published smoking cessation modelled analyses66 71, some sources of data used to inform the 

model inputs, e.g. Australian Diabetes, Obesity and Lifestyle Study40, were published more than 15 

years ago and may not accurately reflect current tobacco-related morbidity and mortality.  

Finally, cost estimates are based on the perspective of healthcare providers. Costs do not include 

cost impacts on patients (e.g. out of pocket expenses, time costs), costs associated with 

healthcare professional referrals, or productivity costs. However, based on previously published 

analyses, cost savings due to gains in workforce and household productivity are highly likely to 

outweigh any additional costs from the other cost categories, e.g. a 4% reduction in smoking 

prevalence in Australia was estimated to produce $415M (2008) gains in production.21 31 72 
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5 Conclusion 

Overall, the findings suggest Quitline is a highly cost-effective service. When added to usual 

smoking prevention activities, Quitline helps smokers to quit, improves health and saves costs. 

Results from this study provide important information on the value-for-money of the Victorian 

Quitline service to inform future preventative health service delivery and funding allocation 

decisions in Victoria. 

6 Further research 

Strategies increasing the uptake of Quitline services such as antismoking public education mass 

media campaigns24 73 and increasing the healthcare professional referral rate could lead to further 

gains in health and additional cost savings.  

Despite compelling evidence that anti-smoking public education mass media campaigns are 

effective74-76 and cost-effective public health interventions24 77-81 investment in such campaigns in 

Australia has been steadily declining in real terms over the last five years. This is despite 

increasing revenue from tobacco taxes.82 There are very few studies quantifying the impact of the 

levels of investment in antismoking public education mass media campaigns83 and more work is 

needed to estimate the costs and benefits of different levels of expenditure and exposure. 

In 2015-16, an estimated 13.2% of adult patients attending a general practice were daily smokers, 

yet, there were only 1,824 healthcare professional referrals to the Victorian Quitline (approximately 

0.26% of the Victorian smoking population aged over 14 years). If the total number of Quitline 

contacts doubled in a year then an estimated additional $1M healthcare costs, 22,021 years of life 

and 629 DALYs could be saved. Widespread implementation of healthcare system-wide changes 

such as routine offering of a brief intervention by GPs and pharmacists, together with hospital-

initiated smoking cessation programs, could increase Quitline contacts and improve smoking 

cessation rates.12-18 Analysis of the relative costs and benefits of implementing such changes is 

needed to evaluate the cost-effectiveness of alternative strategies to reduce smoking rates in 

Victoria. 

Finally, this analysis evaluates the cost-effectiveness of providing the Quitline service to the 

general population of smokers in Victoria. Specific targeting of the Quitline service could help 

reduce tobacco-related health, social and economic disparities in Victoria84 and lead to further cost 

savings and health gains. The prevalence of smoking is higher in the following groups: sole 

parents; lone mothers aged 18-29 years; Aboriginal and Torres Strait Islander peoples; people 

living with psychosis, depression and bipolar disease; at risk young people; the homeless; people 

with substance use disorders; people in low socioeconomic groups and in prison populations.  

Further research is needed to determine the cost-effectiveness of the Quitline service and targeted 

approaches for these populations in Victoria. 
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Appendix 

Methods 

 
Multi-state life tables were used to determine remaining Health-adjusted life expectancy (HALE)

1 2
 

of Australian adults aged 35 to 100 years of age in the year2003 divided amongst mutually exclusive 

groups defined by tobacco use: (i) current smokers in the year 2003 who continue to smoke; and (ii) 

current smokers in the year 2003 who quit smoking either assisted or unassisted with call back 

counselling. The model was constructed in Microsoft Excel. 

 

Mortality rates by smoking status in the year 2003 

 
As there is no direct source of Australian mortality rates stratified by smoking status (never, former, 

or current smokers), we first estimated tobacco-attributable mortality rates for smokers and former 

smokers combined, for the causes listed in Table 1. 

 
Table 1: Tobacco-related causes of mortality in model

3
 

Cause ICD-10 code 

Ischemic heart disease I20-I25 

Arterial disease I70-I79 

Stroke I60-I69, G45 

Other CVD I26,I27.1,I28,I43-45,I47.0- 

 I47.1,I47.9,I48,I49.1-.9,I51.0- 

 I51.4,I52,I77-I84,I86-I97,I98.1-I98.8,I99 

Lung cancer C33-C34 

Upper aerodigestive cancer C00-C14 

Pancreas cancer C25 

Bladder cancer C67 

Kidney cancer C64-C66,C68 

Chronic obstructive pulmonary disease I27.0,I27.8-I27.9;J40-J44 

Other respiratory disease J30-J39,J47-J99 
 

 

Tobacco-attributable lung cancer rates were estimated as the difference between age-and-sex 

specific lung cancer mortality rates in the Australian population from the Australian Bureau of 

Statistics (ABS), and lung cancer mortality rates in never smokers from the American Cancer Society 

Cancer Prevention Study II (CPS-II) – the largest recent cohort study of tobacco exposure and 

associated health outcomes.
4
 

For other tobacco-related cancers and chronic obstructive pulmonary disease (COPD) we calculated 

the smoking impact ratio (SIR; Equation 1), an artificial compound prevalence measure of 

accumulated past exposure to cigarette smoking in a population relative to the CPS-II population.
5
 

The SIR represents the proportion of equivalent lifelong smokers from CPS-II in the population of 

interest. 
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Equation 1: 

SIR = 
C
LC  − NLC 
S
LC  − NLC 

 
Where: 

CLC is the age-sex-specific lung-cancer mortality rate in the Australian population for the year 2000 

from ABS; 

NLC  is the age-sex-specific lung-cancer mortality rate of never-smokers from CPS-II; and 

SLC is the age-sex-specific lung cancer mortality rate of lifelong smokers from CPS-II. 

 
 
The SIR was used instead of current prevalence in a population attributable fraction (PAF; Equation 

2) with relative risks from CPS-II (Table 2) to determine the fraction of age-sex-cause-specific 

mortality rates in the Australian population in the year 2003 that is attributable to smoking. For all 

other conditions the prevalence of smoking a year prior to the baseline was used, assuming a short 

lag between exposure and outcomes.
6
 

 
Equation 2: 

PAF = 
p(RR −1) 

 

p(RR −1) +1   
 

 
Where: 

 

p is prevalence (SIR for COPD, cancers); and 

RR is the relative risk in smokers versus the never smokers (from CPS-II; Table 2) 
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Table 2: Relative risks (RR) of tobacco related disease (other than lung cancer) in lifelong smokers 

compared to never smokers from the American Cancer Society Cancer Prevention Study II (CPS-II)
7
 

 Relative Risk (95% Confidence Interval) 
 

Tobacco Related Disease Males Females 
 

Upper aerodigestive tract cancer 8.1 (5.7-11.7) 6.0 (4.3-8.5)  

Pancreas cancer 2.2 (1.7-2.8) 2.2 (1.8-2.8)  

Urinary bladder cancer 3.0 (2.1-4.3) 2.4 (1.5-4.1)  

Kidney, other urinary cancer 2.5 (1.8-3.6) 1.5 (1.0-2.1)  

Ischemic heart disease      

35-64 years 2.6 (2.4-2.9) 3.2 (2.8-3.6)  

65+ years 1.5 (1.3-1.6) 1.7 (1.6-1.9)  

Stroke      

35-64 years 2.4 (1.8-3.0) 3.8 (3.1-4.7)  

65+ years 1.5 (1.2-1.8) 1.6 (1.4-1.9)  

Arterial disease 3.9 (3.1-4.9) 3.8 (3.1-4.8)  

Other CVD 1.8 (1.6-2.0) 1.7 (1.5-1.9)  

Chronic obstructive pulmonary disease 10.8 (8.4-13.9) 12.3 (9.9-15.2)  

Other respiratory disease 1.9 (1.5-2.4) 2.2 (1.7-2.8)  

 

 

The fraction of current mortality rates attributable to tobacco calculated above is a function of 

accumulated risk from past as well as current (year 2003) exposure and therefore includes risk 

attributable to those who currently smoke as well as those who are former smokers. To determine 

the proportion of the tobacco attributable mortality rate in current smokers only, we used 

information on self-reported years since quitting in former smokers from The Australian Diabetes, 

Obesity and Lifestyle Study (AusDIAB),
8
 along with estimates of risk reversal following smoking 

cessation to apportion the tobacco attributable mortality rate between current and former smokers 

(Equation 3). Relative risks of lung cancer, COPD and CVD in former smokers compared to current 

smokers by year since quitting were derived by fitting a Weibull distribution to the CPS-II estimates 

of risk reversal
9
 (Figures 1 to 3). We assumed that risk reversal values for lung cancer were 

applicable to lung, upper aerodigestive, pancreatic, bladder and kidney cancer; and that risk 

reversal values for CVD also applied to respiratory disease other than COPD.
10
 

 
Equation 3: 

( )CSFSFS

CS
CS

pRRp

p
AF

+×
=  

Where: 

AFCS is the proportion of the tobacco attributable fraction due to current smokers; 

pCS is the prevalence of current smokers; pFS is the prevalence of former smokers; and 

RRFS is the average relative risk of tobacco attributable mortality in former smokers compared to 

current smokers based on reported years since quitting smoking. 
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Figure 1: Risk reversal estimates for lung, upper aerodigestive, pancreatic, 

bladder and kidney cancers 
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Figure 2: Risk reversal estimates for COPD 
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Figure 3: Risk reversal estimates for CVD and Respiratory Disease other than 

COPD 

 
 
 
 
 
 
 
 
 
 
The proportion of current tobacco attributable mortality due to current smokers by cause is shown in Table 

3. 
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Table 3: Proportion of tobacco attributable mortality that is attributable to current smokers, by age, sex and cause 

 

   Smoking attributable age-specific mortality rate   
 

Cause of mortality 35-39 40-44 45-49 50-54 55-59 60-64 65-69 70-74 75-79 80-84 
 

Males 
83% 74% 78% 75% 66% 63% 63% 51% 42% 42% 

 

Lung cancer  

83% 74% 78% 75% 66% 63% 63% 51% 42% 42% 
 

Upper aerodigestive cancer  

83% 74% 78% 75% 66% 63% 63% 51% 42% 42% 
 

Pancreas cancer  

83% 74% 78% 75% 66% 63% 63% 51% 42% 42% 
 

Kidney cancer  

83% 74% 78% 75% 66% 63% 63% 51% 42% 42% 
 

Bladder cancer  

86% 79% 83% 83% 75% 73% 73% 71% 57% 58% 
 

Ischemic heart disease  

86% 79% 83% 83% 75% 73% 73% 71% 57% 58% 
 

Stroke  

86% 79% 83% 83% 75% 73% 73% 71% 57% 58% 
 

Arterial disease  

86% 79% 83% 83% 75% 73% 73% 71% 57% 58% 
 

Other CVD  

85% 77% 81% 79% 71% 69% 68% 58% 46% 46% 
 

COPD  

86% 79% 83% 83% 75% 73% 73% 71% 57% 58% 
 

Other respiratory disease  

           

Females 
79% 76% 80% 80% 69% 80% 56% 63% 49% 67% 

 

Lung cancer  

79% 76% 80% 80% 69% 80% 56% 63% 49% 67% 
 

Upper aerodigestive cancer  

79% 76% 80% 80% 69% 80% 56% 63% 49% 67% 
 

Pancreas cancer  

79% 76% 80% 80% 69% 80% 56% 63% 49% 67% 
 

Kidney cancer  

79% 76% 80% 80% 69% 80% 56% 63% 49% 67% 
 

Bladder cancer  

88% 88% 91% 93% 86% 91% 76% 86% 78% 89% 
 

Ischemic heart disease  

88% 88% 91% 93% 86% 91% 76% 86% 78% 89% 
 

Stroke  

88% 88% 91% 93% 86% 91% 76% 86% 78% 89% 
 

Arterial disease  

88% 88% 91% 93% 86% 91% 76% 86% 78% 89% 
 

Other CVD  

76% 74% 81% 84% 70% 81% 57% 71% 58% 77% 
 

COPD  

88% 88% 91% 93% 86% 91% 76% 86% 78% 89% 
 

Other respiratory disease 
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Using prevalence of current and never smokers, cause-specific mortality rates and attributable 

fractions derived above, age-sex-specific mortality rates from all causes for never smokers and 

current smokers are shown in Figure 4. Relative risks of all cause mortality in current smokers 

compared to never smokers are shown in Table 4.  
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Figure 4: Age-specific mortality rates of smokers and never smokers 

 

 

Table 4: Relative risk of mortality from all causes in smokers compared with never smokers and 

smokers compared with quitters 

 Smokers compared to Never 

Smokers 

Smokers Compared to Quitters 

Age Group Male Female Male Female 

20-24 1.02 1.07 1.00 1.00 

25-29 1.08 1.18 1.04 1.14 

30-34 1.15 1.22 1.11 1.19 

35-39 1.15 1.30 1.13 1.27 

40-44 1.31 1.50 1.28 1.46 

45-49 1.49 1.75 1.46 1.70 

50-54 1.75 1.93 1.71 1.87 

55-59 2.18 2.51 2.12 2.40 

60-64 2.56 2.59 2.49 2.51 

65-69 2.21 2.68 2.15 2.59 

70-74 2.76 2.59 2.65 2.51 

75-79 2.56 2.78 2.47 2.69 
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Mortality risk following smoking cessation 

 
For smokers who quit all tobacco use in each age group in the year 2003, the mortality rate at 

successive ages was determined by the addition of the all-cause mortality rate of never-smokers 

and summing across all tobacco-related causes the product of the risk reversal estimates by years 

since quitting (Figure 1 to 3) and the tobacco attributable mortality rates in current smokers. 

Figure 5 shows age-specific mortality rates from all causes in a current male smoker who 

continues to smoke, a male smoker who quits tobacco use at age 67. 
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Figure 5: Effect of smoking cessation at age 67 on all-cause mortality rate 
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Health adjusted life expectancy (HALE) by smoking status 

Life tables, using the mortality rates in Figure 4, with the appropriate adjustments for stopping 

smoking, were used to determine the remaining life-expectancy for different sex and 5-year age 

(ages 35 to 100) cohorts by smoking status. We assume that age-specific mortality rates by smoking 

status in the year 2003 are applicable to future cohorts as they age. Given that current smokers in 

Australia have similar ages of initiation, and thus exposure time (the main determinant of tobacco 

risk), this assumption is likely to hold reasonably well. 

Remaining life-expectancy was adjusted for severity-weighted disability due to both tobacco related 

and non-tobacco related causes. Non-tobacco related disability was applied as a function of age 

(Figure 6) and was determined from the prevalent YLD rates calculated for the Australian Burden of 

Disease Study
3
 

 

Figure 6: Prevalent years lived with disability (YLD) for non-tobacco related causes 

 

To account for disability attributable to tobacco-related causes, a ratio of prevalent years lived with 

disability (pYLD) to death for each cause in the year 2000
3
 was used as an average population 

estimate of smoking-related disability proportionate to each death (Table 5). 
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Table 5: Ratio of prevalent years lived with disability to death for tobacco-related causes in 

the year 2000 from the Australian Burden of Disease Study 

 

Cause 
  Males     Females   

 

35-44    45-54    55-64 65-74 75+ 35-44    45-54 55-64    65-74 75+ 
 

Lung Ca 0.9 1.3 1.4 1.0 0.7 2.5 1.9 1.9 1.2 0.7 
 

UA Ca 4.2 0.8 0.5 0.3 0.3 5.4 1.2 1.2 0.5 0.2 
 

Pancreas Ca 0.4 0.7 0.6 0.4 0.3 0.9 0.9 0.8 0.4 0.3 
 

Bladder Ca  6.2 3.4 3.6 6.6  1.3 2.5 3.9 2.3 
 

Kidney Ca 0.8 1.4 2.9 4.6 2.6  3.4 3.4 3.3 1.9 
 

COPD  59.8 30.6 6.8 2.0  54.4 14.8 5.3 3.5 
 

IHD 1.1 0.9 0.7 0.4 0.1 3.8 2.5 2.2 0.8 0.2 
 

Stroke 29.2 17.0 13.4 8.9 3.0 77.8 49.8 23.6 13.9 2.4 
 

Arterial disease  75.8 54.4 15.3 1.2  45.8 48.7 25.6 1.2 
 

Other CVD 6.1 5.4 4.6 2.5 1.5 9.1 5.7 4.0 2.6 1.6 
 

Other resp 159.7 162.4 42.4 32.1 20.4 316.2 272.1 135.9 51.4 10.9 
 

Ca Cancer; UA Upper Aerodigestive; COPD Chronic obstructive pulmonary disease; CVD Cardiovascular disease; IHD 

Ischemic heart disease; resp dis Respiratory disease 
 
 

Uncertainty assumptions  

Uncertainty intervals provide a range of values within which the true value of a parameter is likely to 

fall. Table 6 summarises the assumptions for each of the variables that were used to calculate the 

expected health adjusted life expectancies for each tobacco use category examined. Table 7 

provides the point estimates and uncertainty intervals for each of these variables. The impact of 

uncertainty in these values on the main outcome measures was estimated by Monte-Carlo 

simulation (2000 iterations) using @RISK (Palisade Corporation). 

 

Table 6: Uncertainty Assumptions and Distributions  
  Type of  

 

Parameter Uncertainty Distribution Reference 
 

Relative risk of lung cancer, upper aero- 95% Triangular 7 
 

  

digestive cancer, pancreatic cancer, kidney confidence   
 

cancer, bladder cancer, ischemic heart interval   
 

disease, stroke, arterial disease, other CVD, (Table 2)   
 

COPD, and other respiratory mortality in    
 

smokers compared to never smokers    
 

Ratio of years lost due to disability to number +/- 25% Triangular Assumption 
 

of deaths for tobacco attributable disease (Table 7)   
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Table 7: Uncertainty Interval for ratio of years lost due to disability to number of deaths for 

tobacco attributable disease 

   Age   

Cause 35-44 45-54 55-64 65-74 75+ 

Males      

Lung Ca 0.9 (0.7-1.1) 1.3 (1.0-1.6) 1.4 (1.0-1.7) 1.0 (0.8-1.3) 0.7 (0.5-0.9) 

UA Ca 4.2 (3.2-5.3) 0.8 (0.6-1.0) 0.5 (0.3-0.6) 0.3 (0.2-0.4) 0.3 (0.2-0.4) 

Pancreas Ca 0.4 (0.3-0.4) 0.7 (0.5-0.9) 0.6 (0.4-0.7) 0.4 (0.3-0.5) 0.3 (0.3-0.4) 

Bladder Ca 0.0 (0.0-0.0) 6.2 (4.6-7.7) 3.4 (2.5-4.2) 3.6 (2.7-4.5) 6.6 (4.9-8.2) 

Kidney Ca 0.8 (0.6-1.0) 1.4 (1.1-1.8) 2.9 (2.2-3.6) 4.6 (3.5-5.8) 2.6 (2.0-3.3) 

COPD 0.0 (0.0-0.0) 59.8 (44.9-74.8) 30.6 (23.0-38.3) 6.8 (5.1-8.5) 2.0 (1.5-2.5) 

IHD 1.1 (0.8-1.4) 0.9 (0.6-1.1) 0.7 (0.5-0.8) 0.4 (0.3-0.5) 0.1 (0.1-0.2) 

Stroke 29.2 (21.9-36.5) 17.0 (12.7-21.2) 13.4 (10.1-16.8) 8.9 (6.7-11.2) 3.0 (2.3-3.8) 

Arterial 0.0 (0.0-0.0) 75.8 (56.8-94.7) 54.4 (40.8-68.1) 15.3 (11.5-19.1) 1.2 (0.9-1.5) 

Other CVD 6.1 (4.6-7.6) 5.4 (4.0-6.7) 4.6 (3.4-5.7) 2.5 (1.8-3.1) 1.5 (1.1-1.9) 

Other resp dis 160 (120-200) 162 (122-203) 42.4 (31.8-53.0) 32.1 (24.1-40.1) 20.4 (15.3-25.5) 

Females      

Lung Ca 2.5 (1.9-3.2) 1.9 (1.4-2.4) 1.9 (1.4-2.4) 1.2 (0.9-1.5) 0.7 (0.5-0.8) 

UA Ca 5.4 (4.0-6.7) 1.2 (0.9-1.5) 1.2 (0.9-1.5) 0.5 (0.4-0.6) 0.2 (0.1-0.2) 

Pancreas Ca 0.9 (0.7-1.1) 0.9 (0.7-1.1) 0.8 (0.6-0.9) 0.4 (0.3-0.5) 0.3 (0.2-0.3) 

Bladder Ca 0.0 (0.0-0.0) 1.3 (1.0-1.6) 2.5 (1.9-3.1) 3.9 (2.9-4.9) 2.3 (1.7-2.9) 

Kidney Ca 0.0 (0.0-0.0) 3.4 (2.6-4.3) 3.4 (2.6-4.3) 3.3 (2.5-4.1) 1.9 (1.4-2.3) 

COPD 0.0 (0.0-0.0) 54.4 (40.8-68.0) 14.8 (11.1-18.5) 5.3 (4.0-6.6) 3.5 (2.6-4.4) 

IHD 3.8 (2.8-4.7) 2.5 (1.9-3.2) 2.2 (1.6-2.7) 0.8 (0.6-1.0) 0.2 (0.1-0.2) 

Stroke 77.8 (58.4-97.3) 49.8 (37.3-62.2) 23.6 (17.7-29.5) 13.9 (10.4-17.4) 2.4 (1.8-3.0) 

Arterial 0.0 (0.0-0.0) 45.8 (34.4-57.3) 48.7 (36.5-60.9) 25.6 (19.2-32.0) 1.2 (0.9-1.5) 

Other CVD 9.1 (6.8-11.4) 5.7 (4.3-7.2) 4.0 (3.0-5.1) 2.6 (1.9-3.2) 1.6 (1.2-2.0) 

Other resp dis 316 (237-395) 272 (204-340) 136 (102-170) 51.4 (38.6-64.3) 10.9 (8.1-13.6) 

Ca Cancer; UA Upper Aerodigestive; COPD Chronic obstructive pulmonary disease; CVD Cardiovascular 

disease; IHD Ischemic heart disease; resp dis Respiratory disease 
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