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ORIGINAL ARTICLE

The potential of smoking cessation programmes and a smoking ban in

public places: Comparing gain in life expectancy and cost effectiveness

BETINA HØJGAARD1,2, KIM ROSE OLSEN3, CHARLOTTA PISINGER4,

HANNE TØNNESEN5 & DORTE GYRD-HANSEN1,2

1Danish Institute for Health Services Research, Denmark, 2Institute of Public Health – Health Economics Unit, University of Southern

Denmark, Denmark, 3Research Unit of General Practice, Institute of Public Health, University of Southern Denmark, Denmark,
4Research Centre for Prevention and Health, Denmark,5WHO Collaborating Centre, Bispebjerg Hospital, Copenhagen, Denmark

Abstract
Background: Interventions aimed at reducing the number of smokers are generally believed to be cost effective. However as
the cost of the interventions should be paid up front whereas the gains in life years only appear in the future – the budgetary
consequences might be a barrier to implementing such interventions. Aims: The aim of the present paper was to assess the
long-term cost effectiveness as well as the short-term (10 years) budget consequences of cessation programmes and a
smoking ban in enclosed public places. Methods: We develop a population-based Markov model capable of analyzing both
interventions and assess long-term costs effectiveness as well as short-term budgetary consequences and outcome gains. The
smoking cessation programme model was based on data from the Danish National Smoking Cessation Database (SCDB),
while the model of the smoking ban was based on effect estimates found in the literature. Results: On a population level the
effect of a smoking ban has the largest potential compared with the effect of smoking cessation programmes. Our results
suggest that smoking cessation programmes are cost saving and generate life-years, whereas the costs per life-year gained by a
smoking ban are 40,645 to 64,462 DKK (100 DKK¼E13.4). These results are conservative as they do not include the
healthcare cost saving related to reduced passive smoking. Conclusions: Our results indicate that smoking cessation
programmes and a smoking ban in enclosed public places both in the short term and the long term are cost-
effective strategies compared with the status quo.

Key Words: Costs and cost analysis, preventive health services, public health, smoking

Background

Cost-effectiveness data provide input to policy-

makers about whether a given intervention is worth

implementing compared to alternative uses of health-

care resources. Many cost-effectiveness analyses

(CEAs) of smoking interventions are based on

‘‘local’’ smoking interventions provided for a limited,

often highly motivated, population of smokers [1,2].

Some studies report the short-term effect only (<1

year) and/or apply intermediate outcome measures

such as quit rates instead of e.g. life years gained [2],

which reduces the usefulness of the evaluations as

input to policy.

The goal of public health interventions is to

improve the overall health status of the population.

Consequently, the relevant output of a CEA must be

estimates of the long-term population effect and cost

effectiveness. A population perspective encompasses

consequences beyond those that affect the target

group (in this case smokers), as it includes non-

smokers and smoking incidences in the population.

Hereby, the population perspective can illustrate the

relative ability of the interventions to contribute to

significant health improvements in the population at

large. More narrow approaches do not allow for such

direct comparisons of effectiveness.
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It has been estimated that approximately 14,000

annual deaths in Denmark are due to active smoking

and 2,000 annual deaths are due to passive smoking

[3]. Several intervention strategies have been used to

reduce smoking. Two of them are smoking cessation

programmes and a smoking ban in public places. The

two interventions differ in three important areas: 1)

the size and composition of the target group, 2) the

extent to which participation is voluntary, and 3) the

level of the intervention costs.

Around 10,000 smokers (c. 1%) of the approxi-

mately one million Danish smokers participate each

year in smoking cessations programmes – 80-90 % of

all Danish smoking cessation units are registered with

the Danish National Smoking Cessation Database

(SCDB). The enrolled units are primarily based at

pharmacies, municipalities, hospital wards, mid-

wifery clinics, general practices, and dentists.

Almost all of the instructors have participated in a

three-day standardized smoking cessation training

course. Hence the content and theoretical underpin-

nings of the interventions are quite similar. The

interventions offered by the different cessation units

are group- and individual courses. In the group

courses 8–15 smokers meet with the counsellor for

five to six sessions of two hours each over one and a

half months, while in the individual courses it is five

sessions for at total of two hours. The courses are

based on counselling, social support, and pharma-

cotherapeutic treatments. The rates of continued

abstinence from smoking have been estimated to be

16% after 12 months [4]. English studies have

reached similar or lower rates [5], even when

the authors include only the four-week quitters at

the 12-month follow-up [6].

A smoking ban in enclosed public areas was

introduced in Denmark in August 2007. The existing

literature from other countries documents a relation

between smoking bans in public places and a fall in

the smoking prevalence [7–13]. The magnitude of

the effect of a smoking ban on smoking prevalence

varies markedly (0.26–5.9 percentage points per

year) [8,9,11,12,14]. The differences are likely

explained by country differences, time, social

norms’ perspective, eventual local bans, and the

fact that a smoking ban was sometimes introduced

concurrently with other interventions targeting

smoking, e.g. a higher price on tobacco.

The effect of a smoking ban on passive smoking

has in the literature primarily been assessed on the

basis of observed reductions in heart diseases (e.g.

myocardial infarction and coronary heart disease)

[15]. In the USA the reduction in heart disease as a

result of reduced passive smoking has been estimated

to lie in the range of 8% and 47% [16–20]; in Canada

it is 13% [14], and in Europe it is 11–17% [7,21–23].

The effect of a smoking ban on pulmonary diseases,

cancer, and the use of medicine has not been

investigated.

Only one study has investigated the effect of a

smoking ban on progression to establish smoking in

adolescents [24,25]. The study found that youths

(12–17 years of age) living in towns with a strong

smoking regulations for restaurants had significantly

lower odds for progressing to established smoking

(odds ratio, 0.60; 95% confidence interval, 0.42–

0.85) compared to those living in towns with weak

regulations. Two other studies indicate that more

extensive bans on smoking in public places reduce or

discourage teenage smoking [26,27]. So far it has not

been possible to document any effect of the Danish

law on the number of acute myocardial infarctions or

smokers [28].

Aims

The objective of the present study was to assess the

population-level costs, effects, and cost effectiveness

of two different smoking cessation interventions –

smoking cessation programmes and a ban on smok-

ing in enclosed public places – compared to no

intervention. In this paper a smoking ban in enclosed

public places is defined as a total ban, without Danish

law exceptions. One of the primary exceptions is that

smoking is allowed in pubs less than 40 m2.

Methods

Model structure

A state transition model (Markov model) was used to

estimate costs and gain in life-years due to the two

interventions compared with the status quo (no

intervention). The software program TreeAge Pro

Healthcare 2009, release 1.0.2 was used to develop

the Markov model with cycles of one year from the

age 0 years to death or the age of 100 years. Half cycle

correction was applied to both cost and outcome.

The model was based on Danish risk data. We

estimate the effects of the intervention under the

assumption that the intervention is present during

the whole lifetime of the individual. This implies that

smokers can participate in a smoking cessation

programme more than once over their lifetime, if

the first attempt was not successful.

Four Markov states were included in the model, as

follows: ‘‘Never smoker’’, ‘‘Smoker’’, ‘‘Ex-smoker’’,

and ‘‘Death’’. The structure of the model, which was

applied for the evaluation of both interventions, is
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depicted in Figure 1. This implies the same status

quo arm and identical transition probabilities in the

interventions arm except for the states which reflect

the intervention effects (marked with * in the figure).

The ‘‘smoking cessation programmes’’ and the ‘‘quit

rate due to ban on smoking’’ arms (marked in italics)

were included only in the respective evaluations.

We use a discount rate of 3.5% per annum for both

costs and health effects, which follow the recommen-

dations of the National Institute for Health and

Figure 1. Model schema.

*Indicates different transiton probabilities for the two interventions. Arms marked in italics were only included in the respective

evaluations.
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Clinical Excellence (NICE) [29]. Monetary units are

expressed in year 2008 Danish Crowns (DKK).

Sensitivity analysis

Uncertainty related to the precision of the effect

estimate was handled by performing and presenting

three analyses – a worst, base, and best case scenario

– based on the most pessimistic, the most probable,

and the most optimistic assumptions about the effect

of the intervention. In addition, the results’ sensitivity

to the applied discount rate of 3.5% was investigated

by varying the rate between 0% and 5%.

Transition probabilities

Table I shows the assumptions and estimates on

incidence, natural quit rates, and relapse rates. In the

literature it has not been possible to find estimates for

the incidence of smoking, and therefore we made

qualified estimates on the basis of Danish smoking

prevalence rates [30,31]. The annual risk of relapse

after not having smoked for 12 months of 0.001754

corresponds to the estimate used in [32], which is

based on a compromise of estimates previously

identified and/or applied in the literature [33–36].

The probability of enrolling in a cessation pro-

gramme was estimated by coupling data on the

participation frequency (as reported in SCDB) with

the number of smokers in Denmark. Every year 0.5%

of the male smokers and 1% of the female smokers

participate in a cessation programme.

Age-, sex-, and smoking status dependent mortal-

ity risks were incorporated into the model. Table II

presents relative risks (RR) of dying for smokers,

ex-smokers, and never smokers used to convert

mortality data from Statistics Denmark into annual

mortality rates. According to findings in previous

studies [37] it was assumed that the risk of dying for

smokers under 35 years was equivalent to that of the

general population of the same age.

Table III shows the assumed transition probabili-

ties associated with the two interventions.

Cessation programmes

Owing to the low participation rate in cessation

programmes, the impact on passive smoking is

supposed to be negligible, and therefore passive

smoking is not included in the evaluation of the

courses. The quit rates of the cessation programmes

were based on data from the SCDB. These gender

dependent quit rates were based on self reported

abstinence after 12 months. The intention to treat

(ITT) estimate was used as the effect estimate in the

worst case scenario, while the ‘‘real-life’’ result was

used in the best case scenario. The ‘‘real-life’’ result

was based only on data about those course partici-

pants where attempts had been made for them to be

followed-up through questionnaires. The real-life

result was higher than the ITT estimate. In popula-

tion studies, clinical surveys, follow-up registries, and

other studies over time the ITT approach and the

‘‘real-life’’ result may both have legitimacy. However,

the aim of this analysis was to give an estimate of the

real-life effect of smoking cessation courses. The base

case effect is expected to lie between the ITT- and the

‘‘real-life’’ result.

Characteristics of the smokers in the SCDB are

showed in Table IV.

Table I. Model parameters for smoking behaviour: status quo.

Transition probability Source

Smoking incidence

<11 years 0.0000 Assumption based on prevalence rates [30,31]

11–13 years 0.01

14–15 years 0.03

16–20 years 0.0600

21–30 years 0.0300

430 years 0.0000

Probability of enrolling in a cessation programme (men/women)

16–24 years 0.003/0.007 Based on data from SCDBa

25–44 years 0.005/0.010

45–64 years 0.007/0.012

465 years 0.003/0.004

Natural cessation parameters

Annual relapse rate after not having smoked for 12 months 0.001754 Assumption based on [33–36,38]

Natural cessation rate (% of smoking pop.) 0.019 [39]

aSCDB, Danish National Smoking Cessation DataBase.
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Smoking ban

Compared to the cessation programmes the evidence

of the effect of a ban is much more limited. Our

estimates were based on the literature of evaluations

from other countries. We cannot rule out that the

observed effect of smoking bans in the literature is

driven by changes in norms related to smoking.

Changes in norms may coincide with introduction of

a smoking ban, which makes it difficult to identify the

effect of smoking bans per se. If a change in norms is

the main driver of changes in smoking behaviour, a

worst case scenario could be that a smoking ban has

no individual impact. This is the assumed worst case

scenario in our simulation model (Table III).

However, the very fast positive health effects on

cardiovascular disease seen in many countries in the

world indicate that the effect of the ban is real

[7,10,17–19,22].

The primary aim of the smoking ban is to reduce

passive smoking. Owing to the use of intermediary

effect estimates and the fact that only the short-term

effects of a smoking ban have been evaluated, and on

cardiovascular disease only, the reduction in the risk

of dying as a consequence of reduced passive smok-

ing cannot be derived directly from the literature.

Instead the effect on passive smoking was included in

the model on the basis of an assumption about the

reduction in the number of annual deaths due to

passive smoking. It has previously been estimated

that around 2,000 Danes die annually because of

passive smoking [3].

We used these estimated 2,000 annual deaths [3]

to estimate the change in death from passive smok-

ing. We assumed that half of the exposure for

environmental tobacco smoke (ETS) was in the

home, and half was in public places (work/bars/

restaurants etc.). Only the 1,000 annual deaths due

to exposure in public places were assumed to be

affected by a smoking ban. While the effect on heart

disease can already be observed one year after the

introduction of a ban [7,16–19,22], the full effect on

cancer will first appear after several years. Therefore

in the base and best case scenarios it was assumed

that in the first 10 years after the smoking ban the

number of deaths caused by passive smoking in

public places was reduced by 25% (reduced by 250

deaths per year), and thereafter by 50% more – equal

to a reduction of 375 deaths per year (Table III). The

reduction in the risk of dying due to passive smoking

Table II. Relative risk of dying for smokers, ex–smokers and never

smokers.

Ex–smoker

Light smoker

(1–14 grams

per day)

Heavy smoker

(414 grams

per day)

Men

35–64 years 1.4 2.1 3.2

65–74 years 1.2 1.6 2.1

75þ years 1.2 1.2 1.3

Women

35–64 years 1.4 2.2 3.8

65–74 years 1.0 1.5 2.6

75þ years 1.1 1.5 2.1

Reference: Table 5.3.4. in [3].

Table III. Applied effect estimates (transitions possibilities).

Scenarios Worst Base Best Source

Smoking cessation programmes

Quit rate (men/women) 0.17/0.153 0.245/0.226 0.32/0.30 Data from SCDBa

Smoking ban

Smoking incidence 11–13 years No effect No effect 0.008 In general no effect

on the incidence rate

was assumed for persons

over 16 years. On the basis

of [24,25]. A 20% reduction

was assumed in the best

case scenario.

Smoking incidence 14–16 years No effect No effect 0.024

Quit rate due to ban of smoking No effect No effect 0.082 the first year,

hereafter 0

The best case estimate

was based on [12].

Reduced risk of dying due

to reduced passive smoking

No effect �10 Markov cycles

250 deaths fewer

per year, hereafter

375 deaths

fewer per year

�10 Markov cycles

250 deaths fewer

per year, hereafter

375 deaths

fewer per year

Assumption, see text

(section Smoking ban)

aSCDB, Danish National Smoking Cessation DataBase.
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was assumed to be evenly distributed between

the three groups (non-smokers, smokers, and ex-

smokers). Initially we expect to see an effect on

cardiovascular disease. Later, we additionally expect

a long-term effect on, for example, lung disease and

cancer.

Furthermore, in the best case scenario it was

assumed that the ban also affects incidence rates

and quit rates. On the basis of references [24] and

[25], there was assumed to be a reduction of 20% in

the incidence rates on youths aged 11–16 years. In

accordance with the results in the literature no effect

on the incidence rate was assumed for persons aged

�17 years. We found evidence on the effect of a

smoking ban on smoking prevalence from Italy and

England [9,12]. As Denmark is expected to be more

similar to England than Italy the applied quit rate due

to a smoking ban was based on the data from

England. In England the smoking prevalence

declined rapidly for the first nine months following

the ban on smoking in indoor public areas [12]. After

that there appears to have been a partial rebound.

Overall the smoking prevalence was reduced by 2%

points from 2007 to 2008 (from 24% to 22%,

corresponding to a reduction of 8.2%). Thus a quit

rate of 8.2% was assumed (Table III).

Costs

The analysis takes a societal perspective. Costs were

divided into intervention costs, change in healthcare

consumption, change in non-healthcare consump-

tion, and changes in production value. The interven-

tion costs of cessation programmes were based on a

prior estimate based on SCDB data [32] equal to a

mean cost of 3,200 DKK per person, in 2003. The

intervention costs include participants’ self reported

out-of-pocket payments for nicotine replacement

therapy (NRT) products, the cost of NRT products

supplied as part of the courses, and the cost of

instructor hours. Previously, subgroup analyses

found no subgroup differentiation in intervention

cost [33], and therefore the mean cost estimate was

used for all age groups and for both men and women.

There are campaign costs in the introduction

period of implementing an indoor smoking ban and

costs related to law enforcement. These costs are very

modest and therefore the intervention cost of an

indoor smoking ban was assumed to be zero.

The annual healthcare costs per person for never

smokers, smokers, and ex-smokers were based on a

Danish study by Reindahl [40]. The applied annual

healthcare costs per person distributed according to

smoking status, age, and gender are reported in

Figure 2.T
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Productivity costs and non-healthcare consump-

tion were included in the model using estimates from

a recent Danish study [41]. These estimates are

based on the consumption and production patterns

of the average Danish citizen for one-year age groups.

The estimates may not reflect the potential differ-

ences in these patterns across individuals with differ-

ent smoking status.

There has been some debate within the health

economics literature regarding which future cost

component should be included [42–48]. In the

present study we include all cost consequences, but

report these separately to maximise transparency.

The results are presented in Danish kroner

(100 DKK¼E13.41).

Estimation of effects and costs

The model made it possible to apply different

approaches to estimating the effects and costs of the

intervention. We chose to estimate the consequences

both in the short term and the long term.

The short-term analysis estimates the cost and

effect after 10 years of the intervention. The estimate

was calculated on the basis of the actual Danish

population according to the age- and sex distribution.

In the shorter term the resources invested will not

produce equivalent health effects because the older

cohorts will not realize full lifetime effects of the

intervention.

The long-term consequences of the interventions –

and hereby the full potential of the intervention –

were estimated in the long-term analysis. This was

done by assuming that the whole population will be

under the influence of the intervention for their entire

lifetime – a steady state analysis. In practice this was

done by estimating the mean cost and effects for an

11 year old individual.

Results

In Table V we present the long-term consequences of

the interventions. On a population level the effect of a
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Figure 2. Annual total healthcare costs per person by smoking status, age, and gender. Denmark, 2008.
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smoking ban has the largest potential compared to

the effect of smoking cessation programmes,

0–11 gained life-days versus 2–4 life-days per citizen

(Table V).

Table V indicates that smoking cessation

programmes are a dominant strategy relative to a

do-nothing strategy (smoking cessation is cost saving

and incurs life-year gains) regardless of scenario. A

smoking ban, on the other hand, is predicted to incur

costs with a cost per life-year gained of between

40,645 DKK and 64,462 DKK. It should, however,

be noted that this estimate does not include the

Table V. The long-term costs and effects consequences of smoking cessation programmes and smoking ban. In 2008 prices, Danish

Crowns. Costs and life-years are discounted with 3.5% (5% discounting; 0% discounting). Three scenarios regarding assumptions.

Worst Base Best

Effect

Smoking cessation programmes

Life-years gained 0.0057 (0.0024;0.050) 0.008 (0.0035;0.073) 0.011 (0.0046;0.095)

Days per person gained 2 (1;18) 3 (1;27) 4 (2;35)

Smoking ban

Life-years gained 0 0.026 (0.009;0.33) 0.031 (0.012;0.37)

Days per person gained 0 9 (3;119) 11 (4;135)

Cost

Smoking cessation programmes

Cost of intervention 143 (101;379) 142 (100;375) 141 (100;374)

Healthcare consumption �395 (�210;�1944) �572 (�305;�2,811) �747 (�398;�3,663)

Non-healthcare consumption 706 (306;5,909) 1,022 (444;8,554) 1,334 (579;11,157)

Productivity cost �537 (�261;�3,421) �778 (�378;�4,955) �1,017 (�494;�6,469)

Total �83 (�64;923) �186 (�139;1,163) �289 (�213;3,399)

Smoking ban

Cost of intervention 0 0 0

Healthcare consumptiona 0 0 �504 (�282;�2,303)

Non-health care consumption 0 2,969 (1,087;36,968) 3,613 (1,375;42,122)

Productivity cost 0 � 1,293 (�548:�12,137) �1,849 (�828;�15,389)

Total 0 1,676 (539;24,831) 1260 (265;24,428)

Cost-effectiveness

(costs per life-year)

Smoking cessation programmes Dominant (Dominant;18,460) Dominant (Dominant;15,932) Dominant (Dominant;35,779)

Smoking ban – 64,462 (59,889;75,936) 40,645 (22,083;66,027)

aHealthcare cost savings are underestimated owing to lack of knowledge of cost savings due to reduction in passive smoking.

Table VI. Gained life-years and costs of cessation programmes and smoking bans, for a period of 10 years (3.5%

discounting).

Scenarios Worst Base Best

Effect

Smoking cessation programmes

Days per person gained 0 0 0

Smoking ban Days per person gained Cost 0 4.7 6.4

Smoking cessation programmes

Cost of intervention (million DKK) 216 216 215

Healthcare consumption (million DKK) �215 �311 �393

Non-healthcare consumption (million DKK) 45 70 213

Production �30 �6 �159

Total costs (million DKK) 16 �31 �124

Smoking ban

Cost of intervention (million DKK) 0 0 0

Healthcare consumption (million DKK)a 0 0 –7,057

Non-health care consumption (million DKK) 0 6,895 9,683

Production 0 �2,428 �4,950

Total costs (million DKK) 0 4,467 �2,324

aHealthcare cost savings are underestimated owing to lack of knowledge of cost savings due to reduction in passive

smoking.
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healthcare cost saving due to reduced passive smok-

ing. Thus our results suggest that a smoking ban is

most likely a cost-effective intervention.

Because only the assumptions about the rate of

success differ between the cessation programmes’

scenarios and not the number of participants, the

cost of the intervention is approximately the same in

all three cases. For both interventions the estimated

present value of gained life-years is very sensitive to

the applied discount rate. This is due to the fact that

life-years are gained relatively far into the future. In

the case of exclusion of the non-healthcare consump-

tion and productivity gains from the analysis, all the

scenarios are dominant (except for the worst scenario

of a smoking ban where it is assumed that the ban has

no individual effect).

The short-term consequences of introducing the

interventions (10 year duration) are reported in

Table VI. Introduction of smoking cessation pro-

grammes will not produce life-years (of a measurable

magnitude) within the time span in any of the

scenarios. However we see a reduction in the

healthcare costs in all three scenarios, reflecting a

positive effect on morbidity in the short term. The

total costs show that even in the short term smoking

cessation programmes save resources in the base case

and best case scenario.

Table VI shows that in the short term a smoking

ban can be expected to have an effect on health

outcomes in the base and best case scenarios (in the

range of 59,911–82,589 life-years). The expected

gain per citizen is 4.7 gained life-days in the base case

and 6.4 gained life-days in the best case. In the base

scenario these gained life-days cost money, while in

the best scenario a smoking ban is a dominant

strategy.

Discussion

In this study we analyzed and compared two different

interventions (cessation programmes and a smoking

ban in enclosed public places). Except for the worst

case scenario, the health effect of a smoking ban in

enclosed public places is estimated as being much

larger than the effect of cessation programmes in a

general population; the reason being that too few

individuals are reached by cessation programmes to

incur a measurable reduction in population smoking

prevalence.

Smoking cessation programmes appear to be a

dominant strategy compared with the status quo (no

intervention), regardless of scenario, because life

years are gained while costs are saved. In the base

and the best scenario of smoking bans the cost per

life-year is 64,462 and 40,645 DKK, respectively. As

mentioned previously, this is an underestimate due to

omitted cost savings related to reduced passive

smoking. Clearly, further research into the healthcare

costs of passive smoking is warranted.

Generally, it is difficult to precisely isolate health

outcomes that are directly attributable to smoking

bans. In our worst case we assumed that all changes

in smoking behaviour are due to previous changes in

norms. A smoking ban has, in addition to reducing

the availability of smoking places, a signal effect.

Such a signal effect will only be present if norms can

be changed further relative to the present state. It is

likely that smoking bans are introduced after some

changes in norms related to smoking have already

taken place. Clearly it is difficult to disentangle the

exact causes and effects, because changes in norms

and political actions are bound to be closely related.

We have attempted to tackle the issue of uncertainty

by presenting results based on optimistic and pessi-

mistic model assumptions.

A general issue concerning cost-effectiveness ratios

(CE-ratio) of an intervention is that it depends on the

populations from which it is estimated. This is the

argument for performing sub-group analyses.

Similarly the CE-ratio of the interventions may

change as the smoking prevalence declines. This

depends on whether a decline is followed by a change

in the smoking population and thereby a change in

the effectiveness of the different smoking cessation

interventions, e.g. if it primarily is the least addicted

smokers that quit first or those in the worst health

state. As we do not know how the composition of the

smoking population changes and how different sub-

groups of smokers respond to the two types of

intervention, it is not possible to say whether and

how the estimated CE-ratios will change by declining

smoking prevalence. In addition, we make the neutral

assumption that the effects of the two interventions

are independent of each other, and of other inter-

ventions, due to a lack of knowledge of these syner-

gistic relationships. There may be a synergistic

relationship of different interventions on social

norms and/or smoking behaviours affecting the

impact of the intervention positively or negatively.

One of the barriers for implementing prevention

interventions is that the cost will be here and now,

while the gains will be in the future. However, even in

the short term smoking cessation programmes save

money in the base case and best case scenarios, while

a smoking ban saves resources in the best case

scenario. In contrast with a smoking ban, smoking

cessation programmes will not produce life-years of a

magnitude that is measurable in the short term. The

explanation is that a smoking ban targets the whole
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population and therefore has an immediate measur-

able effect on the mortality risk because of a reduced

risk of dying for all individuals due to reduced

smoking as well as passive smoking.

To our knowledge no previous publications have

reported the population effect and cost effectiveness

of a smoking ban. However, the effect of four types of

clean air laws (work site, restaurant, school, and other

public places) have previously been examined

according to changes in prevalence and lives saved,

by use of the clean air module of the SimSmoke

tobacco control policy simulation model from the

United States [49]. The SimSmoke simulation model

is a dynamic simulation model based on American

demographic data, developed to predict the effect of

different smoking policies. Unfortunately, the

SimSmoke model does not include the effect on

passive smoking and costs.

Another simulation model, the National Institute for

Public Health and the Environment (RIVM) Chronic

Disease Model (CDM) [50] from the Netherlands, has

been used to evaluate the cost-effectiveness of two

types of smoking cessation interventions, which to

some extent can be compared to our smoking cessation

programme. For a 75-year implementation period they

found a cost-effectiveness ratio of E4,900 and E3,400

per quality-adjusted life year gained on intensive

counselling in combination with nicotine replacement

therapy or bupropion, respectively [51]. However, it is

difficult to compare our results with these results,

because the scenarios differ. In our analysis the situ-

ation of no intervention was compared with cessation

programmes, while in their analysis current practice

was compared to increased implementation of the

cessation intervention. Furthermore, in contrast with

our model, the researchers only include saving of

avoided smoking-related diseases, and thereby ignore

healthcare costs unrelated to smoking in life-years

gained from smoking cessation.

Compared to the RIVM model, our model is

simpler, as it can only be used to assess the effect of

smoking interventions, while the RIVM model can be

used to assess the public health effects of interven-

tions on other risk factors than smoking. In addition,

the RIVM model takes account of demographic

changes in the population in all their analysis, while

we only take account of demographic changes in the

short-term analysis.

The strength of our analysis is that the two

interventions are evaluated through use of the same

underlying model. The model’s validity depends both

on the model’s structure, the applied data, and the

level of evidence. Our study’s greatest weakness is the

rather low level of evidence of the impact of smoking

bans. However, models are an analytical framework

that permits the synthesis of evidence that is available

at a particular point in time, and the models are

therefore only as good as the current evidence

permits. Consequently, the results of a smoking ban

should be treated with more caution than the results

of smoking cessation programmes.

The analyses have several limitations. First, it has

not been possible to find estimates for the incidence

of smoking in the literature. Instead we had to make

qualified estimates on the basis of prevalence rates.

We had to use 2005–06 prevalence data, as the newer

update data is not as detailed. In 2005 the smoking

prevalence was around 29.6% (men 31.6%; women

27.8%) [30]. However, the prevalence has been

declining in the last few years by several percentage

points [52]. This implies that the health effects of

the smoking interventions are overestimated.

Secondly, outcome is life years saved, thus ignoring

quality-of-life aspects. Thirdly, as we lack informa-

tion on the healthcare cost for people aged 70þ years

it was assumed that their cost profile is identical to

the 65 to 69 age group. This probably gives rise to an

underestimation of the healthcare costs associated

with increased life expectancy, because the last two

years of life normally cost more than the preceding

years [53], and the mortality is higher for people

70þ years than for the 65 to 69 age group. Fourthly,

the applied data of SCDB is based on self reported

data without biochemical validation, and attempts

were made to follow up only about half of the

smokers. Therefore, it cannot be precluded that an

overestimation of the success rate has been made.

Fifthly, there is a risk that not all the interventions’

cost of smoking cessation programmes were included

in the analysis. The reason is that these costs were

limited to including the cost associated with the

interventions’ programme. Other costs, such as doc-

tors’ cost of persuading and motivating smokers to

participate in the courses, were not addressed. In

addition, in a perfect model, the economic effect of

reduced passive smoking should have been included

in the smoking ban model. However, since these

effects are largely unknown these were not included

in the model. This is the reason for the reported zero

healthcare costs in the base case scenario of a

smoking ban. Furthermore, constant age-specific

productivity costs and non-healthcare consumption

regardless of smoking status were applied, as specific

smoking status data on this topic do not exist.

However, if this assumption is incorrect, and, for

example, smokers are less productive than non-

smokers due to more sick days, the costs of the

interventions will be overestimated.

The main objective of an economic evaluation is to

give valuable information to the policymakers about
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the cost effectiveness of, for example, treatments and

prevention activities. This analysis contributes to the

latter. Contrary to many previous cost-effectiveness

analyses of smoking interventions, the applied pop-

ulation method in this analysis made it possible to

encompass consequences beyond those that affect

the target group (e.g. inclusion of passive smoking in

the analysis of a smoking ban), estimate the long-

term effects, and illustrate the relative ability of the

interventions to contribute to significant health

improvements in the population at large.

Nevertheless, the analysis cannot be better than the

quality of the evidence included in the analysis.

Therefore, especially in the smoking ban model

there is room for improvement. This is once again a

general reminder of the importance of detailed effect

documentation of prevention activities.

Conclusion

Our results indicate that smoking cessation pro-

grammes and a smoking ban in enclosed public

places are cost-effective strategies compared to the

status quo.
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