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Introduction

Purpose of this guidance

The purpose of this guidance is to demonstrate

the health and economic case for smoking ces-

sation and to help health authorities to plan
smoking cessation services. In it we:

@ outline the costs to the NHS of treating dis-
eases caused by smoking, both nationally
and for a typical health authority;

® discuss the reasons for measuring cost effec-
tiveness and some of the issues involved in
doing so;

® discuss some misconceptions about cost
effectiveness, including the idea that preven-
tive interventions increase health care costs;

® review the effectiveness of some key smok-
ing cessation interventions and transform
cessation rates into population health gain;

® estimate the costs of these key smoking ces-
sation interventions;

® cstimate their cost effectiveness in terms of
cost per life year gained.

This guidance is based on the best information
currently available but local data, both costs
and possibly cessation rates, will differ from
data in published studies, as will local priori-
ties. Thus we explain how to estimate out-
comes and costs based on the research
literature. We then provide a set of worked
examples and demonstrate how to build up
estimates of cost effectiveness of a new smoking
cessation programme compared with current
practice for a health authority with an average
population. We emphasise, however, that these
worked examples are illustrative, and that
health authorities need to design services
according to local needs, and collect outcome
data locally. This guidance should help them to
do so.

The interventions modelled, especially the
face to face ones, are based on very strong
published evidence of efficacy. The results
illustrate the value for money of smoking
cessation interventions.

Who this guidance is for

The guidance is for those involved in planning
health services locally, including commission-
ers, and the public health and other health pro-
fessionals who will advise them and deliver the
services.

Structure of this guidance

SECTION 2: THE CASE FOR SMOKING CESSATION
Section 2 makes the case for investing in smok-
ing cessation. The costs of smoking to the
health service are outlined, and the resulting
health gain that would be seen were smoking to
be reduced. The case for measuring cost effec-
tiveness is presented with an explanation of
some of the issues involved in doing so. Some
common arguments against smoking cessation
interventions are critically examined.
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SECTION 3: EFFECTIVENESS

The effectiveness evidence is summarised.

From the effectiveness data population cessa-

tion rates are estimated and then transformed

into population health gain in life years saved.

This is done for a core set of interventions,

based on the literature, through worked exam-

ples. The interventions are:

® face to face interventions;

® community based interventions.

The face to face interventions illustrate the

benefits and costs of increasing the elements in

a smoking cessation programme as follows:

® Dbrief advice;

® brief advice and self-help materials;

® brief advice, self-help materials, and advice
to use nicotine replacement therapy (NRT);

® brief advice, self-help materials, advice to
use NRT, and a specialist smoking cessation
service.

The effectiveness evidence is drawn from
systematic reviews of the literature summarised
in the accompanying guidelines which form the
first part of this supplement.

Estimates of the cost effectiveness of smok-
ing cessation interventions during pregnancy
are not included as the simulations cannot be
performed with the model used for this
guidance. The information presented in the
paper by Buck and Godfrey® is therefore
recommended.

SECTION 4: COSTS
The costs of these interventions are estimated.

SECTION 5: COST EFFECTIVENESS
The effectiveness and cost information are
combined to estimate cost effectiveness in
terms of life years gained.

Updating the information

It is hoped that both this guidance and the
clinical smoking cessation guidelines will be
updated periodically, as further published
evidence of effective interventions accumulates
and as cost data change.

Key estimates

COST OF SMOKING RELATED DISEASES TO THE NHS
The annual cost to the NHS of treating
diseases caused by smoking in England is
£1500 million using the method which costs
different smoking related diseases and the frac-
tion of cases attributable to smoking, or £1400
million using the method which looks at the
differences between the health costs of smokers
and non-smokers (see page S4).

For a typical health authority with the
national average population, smoking costs
£14 million a year, broken down as follows: GP
visits £2.5 million, total prescriptions £1.5
million, inpatient stays £3.2 million, day cases
£1.9 million, outpatient visits £4.9 million (see
page S6).

WBuAdod Aq paraaloid 1sanb Ag 20z ‘9z Iudy Uo /w0 fug xeloyy//:dny woly papeojumod "866T 1aquiadad T U0 2S'8002 €S XUY9IETT 0T Se paysliand isiij :xeloy L


http://thorax.bmj.com/

Introduction

COST TO A HEALTH AUTHORITY OF KEY SMOKING

CESSATION INTERVENTIONS

It should be emphasised that the figures
represent the additional cost above a health
authority’s current spending on smoking cessa-
tion interventions—that is, current normal
practice. The total annual cost to a typical health
authority of brief advice (in addition to the cur-
rent level of cessation help) delivered opportun-
istically in primary care (the precise specifica-
tions and assumptions are described in the text)
would be approximately £123 000 (see page
S21). For brief advice plus the offer of some
self-help materials the figure is £209 000 (page
S22), for brief advice plus self-help materials
plus advice to use NRT the figure is £286 000
(page S22), and for brief advice and provision of
a specialist smoking cessation service the total
annual cost to the health authority to deliver the
whole package of interventions would be
£331 000 (page S23). The estimates include the
cost of extra time required by health profession-
als delivering these interventions.

COST EFFECTIVENESS OF KEY SMOKING
CESSATION INTERVENTIONS

Using the figure above, providing brief advice
opportunistically to smokers in a typical health
authority would cost £174 per additional life

S3

year gained (page S25). The addition of the
offer of self-help materials to the brief advice
would increase the cost to £221 per life year
(page S25) but would increase the total
number of life years gained. Adding advice to
use NRT to the brief advice and self-help
materials would cost £269 per life year saved
(page S25), again with more lives being saved
in total. Finally, if smokers were given access to
a specialist smoking cessation service (see text
for details of service, reach assumptions, and
effectiveness) in addition to the other elements
of the programme, health gains would be pro-
duced at a cost to the health authority of £255
per life year gained (page S25).

When the total societal costs and costs to the
smokers are added to the health authority
costs, the most expensive of these
interventions—the offer of specialist smoking
cessation support—comes out at £873 per life
year gained (page S25). This compares favour-
ably with the review undertaken by Tengs et al’
who found the median societal cost of over 310
medical interventions to be £17 000 per life
year gained. The results presented in this guid-
ance provide strong evidence on the value for
money for commissioners of local smoking
cessation programmes.
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The case for smoking cessation

The first stage in any planning process involves
marshalling arguments to support the case for
investment in the area. The very low level of
investment in smoking cessation in the health
service suggests that there is resistance to
investing in smoking cessation.*

This may well be because of a perception
that smoking cessation interventions are not
effective, a perception which is incorrect (see
Section 3). Linked to this may also be the per-
ception that smoking cessation interventions
are not cost effective.

In fact, a recent international review found
the median societal cost of over 310 medical
interventions to be £17 000 per life year
gained.” Our estimates range from approxi-
mately £212 to £873 per life year gained (see
table 31). Even if our figure was substantially
over-optimistic, smoking cessation would re-
main better value than many life preserving
medical interventions.

The most compelling case for investing in
smoking cessation is the huge impact smoking
has on health, and the consequent health gain
which would be seen if smoking rates were
reduced. A number of studies have provided
estimates of both the number of deaths caused
by smoking and of its effect on ill health.” * The
impact of smoking can also be expressed in life
years lost and in financial costs to the NHS of
smoking related diseases. These impacts are
described below.

The cost of smoking to the NHS

The current cost of treating diseases caused by

smoking in a particular year is estimated by two

methods:

(1) Attributing the costs of different diseases
to smoking.

(2) Examining the different health care costs
of smokers and non-smokers.

Table 1  Estimated life years lost as a result of smoking related disease, 1991*

Proportions:
smoking Smoking
artributable Life years lost: artributable life
disease 1991 years lost
(all persons) (all persons) (all persons)
Cancer 472 790 248 214
Lung cancer 0.85 198 368 168 893
Upper respiratory sites 0.68 7166 4 864
Oesophagus 0.71 29 305 20775
Bladder 0.34 17 708 6 028
Kidney 0.25 20 230 5 066
Stomach 0.23 37 568 8 641
Pancreas 0.28 31 658 8 847
Unspecified 0.20 109 428 22 005
Myeloid leukaemia 0.14 21 359 3095
Respiratory 153 391 93 485
COPD 0.85 76 696 65 192
Pneumonia 0.37 76 695 28 294
Circulatory 728 730 338 780
Ischaemic heart disease 0.47 559 596 261 489
Cerebrovascular disease 0.44 143 800 62 928
Aortic aneurysm 0.65 20585 13 349
Atherosclerosis 0.21 4 750 1013
Digestive 12 345 6 955
Ulcer of the stomach and duodenum 0.56 12 345 6 955
Total 1367 256 687 434

*Figures may not add up due to rounding.

Annual costs of smoking to the NHS in
England

£1500 million

Method 1: Direct estimates of costs of treat-
ing diseases caused by smoking

£1400 million

Method 2: Differences between the health
care costs of smokers and non-smokers

These methods yield annual prevalence based
costs. They should yield broadly similar
estimates.

Two estimates of annual prevalence based
smoking related costs for England at 1996
costs were presented by Buck ez al.” These have
been updated using the recently released new
estimates of tobacco related morbidity and
mortality,’ yielding the figures shown above.

The costs determined by both methods
relate only to smoking related causes. There is
no adjustment for the fact that smokers have,
on average, a shorter life than non-smokers, the
implications of which are dealt with later in the
section on “Some misconceptions about cost
effectiveness”. In any one year the prevalence
based figures will depend on the accumulating
past and current smoking rates. These esti-
mates also exclude the excess costs of passive
smoking in the unborn child, children, and
adults. A previous estimate of the cost of treat-
ing diseases caused by passive smoking was
£410 million for England and Wales.’

DERIVATION OF SMOKING RELATED COSTS BY

COSTING DISEASES (METHOD 1)

This is a relatively simple methodology and

could be adapted to give locally based esti-

mates. The main steps are:

® cstimate all health care costs by ICD (WHO
classification) disease categorys;

® calculate the proportion of each disease cat-
egory attributed to smoking from relative
risk factors of each disease and current
smoking rates;

® apply the smoking attributable fractions to
the disease categories to get an estimate of
the health care costs.

An NHS Executive study published in 1996
gives a breakdown of both life years lost and the
costs to the NHS across all diseases.® The NHS
costs in this study are broken down into hospi-
tal costs, primary care costs, and the cost of
pharmaceuticals. The figures were calculated
using data from 1992/3. For this study these
figures were inflated by 8.4% (using the HCHS
Pay and Prices Index).

The smoking attributable fractions were
taken from Callum.’ Table 1 gives an estimate
of the smoking attributable loss in life years,
and table 2 gives an estimate of the breakdown
of the £1.5 billion estimate of NHS costs for
England by disease. This estimate differs from
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Table 2 Estimated cost to the NHS as a result of smoking related disease, 1991* (all

figures are in £million)

Primary
Hospiral care costs Pharmaceutical Total costs
costs due to  due to costs due to due to
smoking smoking smoking smoking
Cancer 203 19 0 222
Lung cancer 77 9 0 86
Upper respiratory sites 8 0 0 9
Oesophagus 20 3 0 23
Bladder 20 1 0 21
Kidney 35 0 0 35
Stomach 8 1 0 9
Pancreas 6 0 0 6
Unspecified 26 3 0 29
Myeloid leukaemia 4 0 0 4
Respiratory 273 72 0 345
COPD 171 65 0 236
Pneumonia 102 7 0 109
Circulatory 639 61 139 839
Ischaemic heart disease 194 31 139 364
Cerebrovascular disease 320 24 0 345
Aortic aneurysm 113 5 0 118
Myocardial degeneration 0 0 0 0
Atherosclerosis 11 1 0 12
Digestive 100 4 0 104
Ulcer of the stomach and duodenum 100 4 0 104
Total cost 1215 156 139 1509

*Figures may not add up due to rounding.

Table 3 Estimates of costs and life years lost as a result of smoking related deaths by

regional offices

Regional office

Estimated cost of smoking

related disease (£ million) Estimated life years lost

Northern and Yorkshire
Trent

Anglia and Oxford
North Thames

South Thames

South and West

West Midlands

North West

Total

206.45 94 019
148.22 67 501
162.59 74 046
211.28 96 222
208.91 95 141
201.71 91 681
164.52 74 926
205.79 73718
1509.46 687 434

Source: The Health of the Nation: Public Health Common Data Set, 1994. England, Volume 3. Insti-
tute of Public Health, University of Surrey.’
Burdens of Disease: A Discussion Document. 1996, NHS Executive.®

Callum, 1998.°

Table 4  Life years lost and cost of smoking related disease per health authority (HA)

Cost due to
smoking related
Life years lost due to disease per HA
Average HA population smoking per HA 4 million)
Northern and Yorkshire 510 594 7232 15.88
Trent 433 232 6136 13.47
Anglia and Oxford 580 845 8227 18.07
North Thames 485 235 6873 15.09
South Thames 559 743 7928 17.41
South and West 540 445 7655 16.81
West Midlands 406 906 5764 12.66
North West 413 532 5857 12.86
Average 485 327 6874 15.09

the costs presented by Buck et al’ which are
based on mortality rather than morbidity.

In table 3 we have calculated the figures for
different regional offices, and in tables 3 and 4
the figures are given for a typical district health
authority within the region. These figures are
only based on population averages and do not
take account of different smoking prevalences
across the regions.

DERIVATION OF SMOKING RELATED COSTS USING
THE DIFFERENCES BETWEEN SMOKERS AND
NON-SMOKERS (METHOD 2)

This methodology is rather more complicated
and would be more difficult to replicate at a
local level. The data used were from the 1994
General Household Survey (GHS)" which

S5

Table 5 Unit costs of health care, 1996

Health care Unit costs (1996)

Cost per prescription’ £8.34
Cost per GP consultation® £13.51
Cost per inpatient stay’ £812.40
Cost per outpatient stay* £58.71
Cost per day case’ £135.40

"The cost per prescription was taken from the Government
Expenditure Plans 1995/6 to 1997/8" published by the Depart-
ment of Health (table 22) and inflated to 1996 prices using the
HCHS estimates.

*The cost of GP consultation was taken from the Government
Expenditure Plans 1995/6 to 1997/8"" published by the Depart-
ment of Health (table 21, page 56) and inflated to 1996 prices
using the HCHS estimates.

*The cost per inpatient episode was taken from Health Service
Indicators 1994/5," general surgery figure.

“The cost per outpatient attendance was taken from the CIPFA
Health Service Financial Database 1996, Appendix 4, page 54."%
*The cost of a day case was estimated as the cost per inpatient
day divided by the average length of stay. This provides a
conservative estimate.

contains data on both smoking status and self-
reported health service use. For this exercise we
obtained individual level data from the Data
Archive rather than using the published figures.

Individual observations from the 1994 GHS
were coded according to age and sex. Each age/
sex group was further subdivided into ex-
smokers, current smokers, and never smokers.
The average use of health care in terms of GP
visits, prescriptions, outpatient, day patient, and
inpatient stays was calculated. Prescriptions
and GP visits are recorded only over a two week
period and the reported figures were scaled up
to estimates for a year. Outpatient visits are
recorded over a three month period and these
were also uprated to annual figures. The figures
from the GHS were then uprated to the total
population of England, and the average number
of health care episodes per person was then
multiplied by the population number for the
respective group in order to estimate the total
health care use.

The GHS provides health care utilisation
figures but no costs. The figures relate to five
types of activity: GP visits, inpatient stays, out-
patient visits, total number of prescriptions,
and number of day cases. Costs are estimated
by using the average figures for each of these
five types of activity. (Whether this leads to an
underestimate or overestimate in costs is not
clear, but there is no reason to expect either.)
The figures used and the sources of these
figures are given in table 5. The estimated unit
costs for average episodes were then multiplied
by the total number in each age, sex, and
smoking status group.

Estimates of smoking related costs were then
calculated by summing the differences between
the calculated health care costs of current
smokers and the health care costs of lifetime
non-smokers. If some age/sex groups of life-
time non-smokers had higher costs than the
equivalent current smoker group, the negative
sums were included. The figures are therefore
based on the observed differences averaged
across all groups. The “negative” differences
between lifetime non-smokers and current
smokers may reflect sample fluctuations.
Health care costs are skewed with a few people
having very high use and the majority making
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few demands on the health service. Using the
differences of all groups, whether positive or
negative, serves to reduce the effect of such
sampling fluctuations. This method yields an
estimate based on GHS figures alone of £705
million.

The GHS is based only on private house-
holds and therefore does not cover the whole
population. People in hospital and long term
care, for example, are excluded. Grossing up all
health service use from the GHS will be below
the total health care expenditure for England.
Using health care utilisation statistics from the
1994 GHS, and the average costs shown in
table 6, total health care expenditure is esti-
mated to be £12 808 million in 1996. Compar-
ing this estimate with actual total health care
expenditure (total £24 714.6 million for 1996)
suggests that GHS figures only account for
51.8% of all health care expenditure. In other
words, any estimate from the GHS would need
to be uprated by (24714.6/12808.3) or 1.93.
We have no figures to check whether this
“under reporting” differentially affects smokers
and non-smokers, although many individuals
excluded from the GHS may be elderly and/or
in hospital or long term care. However, uprat-
ing the GHS estimate to reflect the total popu-
lation use yields an estimate of £1360 million
for the costs of treating diseases caused by
smoking.

This estimate is based only on the excess
health costs of current smokers compared with
lifetime non-smokers. The costs of smoking
related diseases in ex-smokers are not in-
cluded. As many give up smoking because of
smoking related ill health, this methodology
will be an underestimate. Ex-smokers are on
average older than current smokers. People
may also give up smoking because of ill health
and that ill health may not always be smoking
related. Inclusion of the excess health costs of
ex-smokers in the total may therefore overesti-
mate the smoking related costs compared with
the alternative methodology. However, exclud-
ing ex-smokers clearly underestimates smoking
related costs.

APPLYING THESE ESTIMATES TO LOCAL
POPULATIONS
The simplest way of deriving an estimate of
smoking related disease costs for a local popu-
lation is to pro-rate the national figure to the
local population. The population of England is
48 532 705 so an average health authority has
approximately 485 327 residents. Rounding up
to a population of 500 000, the smoking related
costs are £14 million per annum. These costs
are presented in table 6.

More specific estimates could be made by
applying different numbers of current smokers
and lifetime non-smokers to the local popula-

Table 6 Annual costs of smoking for a rypical health
authority

GP visits £2.5 million
Total prescriptions £1.5 million
Inpatient stays £3.2 million
Day cases £1.9 million
Outpatient visits £4.9 million
Total annual cost £14 million

The case for smoking cessation

tion along with the estimates from the GHS. It
is also possible to update the figures used in this
guidance, and we hope to issue updates as new
data are released.

The case for measuring cost effectiveness
Health care needs are virtually unlimited,
whilst the resources available for the provision
of health care are finite, usually taking the form
of a cash limited budget. In order to secure
resources for the expansion of a health care
programme it is necessary to demonstrate its
cost effectiveness relative to alternative health
care interventions. By allocating resources to
the most cost effective interventions, the maxi-
mum effectiveness (in improving health) can be
obtained from the available health care budget.

This process can take place at a number of
different levels. There may be a predetermined
budget for smoking cessation interventions
with the question being how to maximise
health gains within this budget. The task would
then be to examine the relative cost effective-
ness of different smoking cessation interven-
tions. In this case, examination of the net costs
per ex-smoker created would be sufficient.

A broader question concerns how resources
should be deployed within a wider expenditure
category—for example, all prevention pro-
grammes. In this case measuring smoking ces-
sation programmes in terms of the number of
ex-smokers, while other programmes were
measured in terms of some other behaviour
change, would not allow comparisons to be
made. An outcome measure common to all
interventions being considered is therefore
required. This requires conversion to a general
health outcome measure, typically lfe years
gained.

Broader still would be the question: what
resources should be allocated to smoking
cessation interventions compared with those
devoted to other health care interventions>—a
question that is rarely asked. As not all health
care interventions prolong life, it is necessary to
devise some measure which is capable of com-
bining improvements in the quality and
quantity of life.

The practical problem is that information
about cost effectiveness of health care interven-
tions is limited. Decisions across broad areas
have to be made with a degree of uncertainty.
Reviews of cost effectiveness have placed
smoking cessation interventions near the top of
more general league tables—for example,
Maynard'*—although interpretation of such
league tables should be made with care.” ¢

In this guidance we indicate how data on
costs and effects can be collated to help the
decision making process across a wide range of
questions that may arise at a local level. The
examples are presented in terms of the esti-
mated net costs per life year saved, a broader
measure than cost per ex-smoker created.

Currently there is insufficient information to
incorporate changes in the quality of life of
those stopping with the life years gained,
although Tillmann and Silcock'” have noted
that smoking cessation leads to a significant
improvement in a range of respiratory symp-
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Resources
consumed

Costs

Drug Treatment

Health care sector

Patient and
family care

Costsp Consequencesp
/—* Programme A
Choice
Programme B
Costsg Consequencesg

Figure 1 A simple model of economic evaluation. Adapted
from Drummond et al.”

toms and health related quality of life, and
found significant differences in perceived qual-
ity of life between smokers and ex-smokers.
The methods set out in this guidance therefore
underestimate the potential health gains from
smoking cessation interventions. However, the
results could be used in broad comparisons of
alternative programmes which health authori-
ties and primary care groups will have to con-
sider in their planning process.

Decisions will rarely be made purely on the
basis of the cost effectiveness of an interven-
tion. Other considerations such as equity,
historical provision, and acceptability may
enter the decision making process. In calculat-
ing cost effectiveness all resource use is consid-
ered. However, some of these resources, such
as health professionals’ time, may not have
immediate budgetary implications. General
practitioners’ time, for example, is financed by
a specific mechanism, but any of their time
devoted to smoking cessation means less time
is available to be spent on other activities, thus
it has a real cost. At some levels of increased
smoking cessation activities more practice staff
may have to be employed. In the simulations
presented in this guidance practice staff time is
included in the costs.

Some key issues in measuring cost
effectiveness

Cost effectiveness analysis involves comparing
cost and effectiveness information for two or
more interventions. The results can then be
presented in terms of the additional cost per
unit of effect for one intervention compared
with another. Firstly, the programme of interest
must be defined and the costs of providing the
programme and the effectiveness of the inter-
vention calculated. Secondly, the costs and
effects of a comparison programme are also
calculated. This comparison programme is of
crucial importance in determining the results.
In smoking cessation studies the comparison
programme is usually either a “do nothing”

Other sectors

Consequences
Health state
changed Effects
Other value
Drug created
treatment

Resources Health care sector

saved Patient and family

Other sectors

Figure 2 Illustration of components of an economic evaluation. Adapted from Drummond

et al.”

S7

option or current practice (the cessation inter-
vention being used at the time). Figure 1 shows
the basic principle of economic evaluation in
which programme A incurs costs and conse-
quences which are then compared with the
costs and consequences of programme B.

There are different types of costs and
outcomes. These are briefly outlined in fig 2.
Costs can be divided into three broad groups:
cost to the health unit delivering the interven-
tion; other costs to the health care system (or
non-health agencies) related to the cessation
programme; and costs borne by individual
smokers and their families related to the
programme.

The outcomes can also be divided into three
groups: the change in quality and quantity of
life for the smoker; resources saved within the
health or social care sector; and resources saved
in other sectors of the economy or by
individual smokers and their families.

Once the costs and outcomes of the two pro-
grammes are available the results can be com-
bined to produce figures giving the net average
cost per unit of outcome gained. For example,
suppose a local advertising campaign about the
problems of smoking costs £150 000 to design,
produce and broadcast. The alternative is
assumed to be a “do nothing” option. The local
population comprises 150 000 adults of which
30% smoke. Suppose the campaign is seen by
70% of the population and 1% have stopped
smoking at the one year follow up as a result.
The 1050 ex-smokers created therefore cost a
total of £150 000 compared with the “do
nothing” alternative. Dividing the total cost by
the number of quitters yields a cost of £142 per
ex-smoker created.

A number of key points must be addressed
when collecting, measuring, and interpreting
information and constructing cost effectiveness
tables. The first issue is to determine which
outcomes and costs to include.

MEASURING OUTCOMES
Investigators undertaking a cost effectiveness
study must decide which outcome measure-
ment to use from a range of clinical indicators.
This is less difficult in smoking cessation
because the majority of studies use the
intermediate measure of quit rates as the main
outcome, which is useful in comparing differ-
ent types of smoking cessation intervention.
However, this is of no use when comparing
cessation help with other health care pro-
grammes, for which purpose a less specific
outcome measure is required. Life years gained
is one alternative outcome measure which can
be used to proxy long term economic gain for
individuals, the NHS, and society. Using life
years gained enables a purchaser to compare
alternative health care programmes using a
uniform outcome measure, and therefore to
allocate a health care budget to maximise
potential health gain.

Duration of follow up is a potential source of
inconsistency. Studies have used different
follow up periods, and those studies with a
short follow up will tend to show higher success
rates than those with a longer follow up
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Table 7 Potential benefits and other consequences to measure in an economic evaluation

Value for individuals and family

® improvements to health and quality of life

® improvements to family health (decrease in passive
smoking)

® improved quality of life for family (more to spend on
other goods as expenditure on cigarettes is reduced)

® reduced home re-decoration costs

Potential savings: health care system @ reduction in costs imposed on other services and in

Potential savings: society

future demands by treated individuals.

® gains to employers in terms of work attendance and
productivity due to improved health, fewer smoking
breaks (if permitted), reduced re-decoration costs and
decreased risk of fire.

® reduction in litter (fewer cigarette butts)

because some subjects will later relapse to
smoking.

However, there are consequences resulting
from a smoking cessation programme besides
the direct health benefits to the patient. One
such benefit is the saving in future smoking
related health care costs. The average smoker
sees his or her GP more often than a compar-
able non-smoker, receives more prescriptions,
and is more likely to be referred to hospital for
an outpatient appointment. The main resource
in primary care is the cost of GPs’ time. Stop-
ping smoking should improve health and the
greater the health gain, the greater should be
the reduction in smoking related health care
costs. Table 7 provides a checklist of the poten-
tial consequences of a cessation intervention.

MEASURING COSTS
Economists measure costs in terms of oppor-
tunity cost, which is the value of the next best use
of the resource in question. This arises because
society’s demands are unlimited whereas re-
sources are finite. The use of resources for one
project means that they are not available for use
in an alternative project. The value of the alter-
native forgone is the opportunity cost. For
example, if resources are used for a smoking
cessation programme, they cannot be used for
other purposes such as cholesterol testing. The
costs of an intervention include those borne by:
the service provider, the patient, and society as
a whole. Provider costs include the cost of
premises, the salaries and wages of staff, and the
cost of pharmaceutical products. Costs to
patients include financial outlays such as
prescription costs, plus the time required for
participation in the programme. Costs to
society may include the cost to employers if

Table 8 Potential costs to measure in an economic
evaluation

(1) Costs of programme
® premises (rent and maintenance)
® power (heating, lighting, etc)
® cquipment
o staff
® drugs (pharmaceuticals)
® dispensing costs
® media costs

(2) Costs to other health and other care agencies
® cost to other health and welfare services (e.g. costs
shifted)

(3) Costs to patients and families
® out of pocket expenses (cost of travel to facility)
® patient and family input to treatment (care at home etc)

(4) Costs to employers (production costs)
® productivity lost as a result of absence from work (cost to
employers)

The case for smoking cessation

patients attend treatment in paid work time
(table 8). However, there is some debate
regarding the classification of some of the costs
in an economic evaluation (see Drummond ez
al'® for a more complete guide to undertaking
economic evaluations).

Researchers should present a list of costs that
have been included in the analysis and provide
a rationale for their inclusion or exclusion,
together with details of how they have been
measured and valued. In Section 4 further
details of the potential costs of an intervention
from different settings are provided, together
with an example of costing GP time.

RELATIONSHIP BETWEEN OUTCOMES AND COSTS
There is a relationship between the costs of a
programme and the benefits produced. In-
creasing resource intensity will increase costs.
However, benefits can also be expected to
increase. For example, a smokers’ clinic may
employ an additional nurse. Assuming the
same number of clients are treated, the staff to
patient ratio will increase and the health
benefits may also be expected to increase. In
addition, the clinic could purchase more
expensive equipment or employ staff of higher
grades, which are also likely to increase the
benefits of the service.

PERSPECTIVE OF A COST EFFECTIVENESS STUDY
The perspective of a study will have a
significant effect upon the cost effectiveness
results. If a study is undertaken from the health
care provider’s perspective, only the health care
provider’s costs will be included. Costs in-
curred by other organisations or individuals
would be excluded. Alternatively, a study
undertaken from a societal perspective would
include all costs and benefits, regardless where
they fall.

No Smoking Day (NSD) can be used as an
example to illustrate these approaches. The
Health Education Authority (HEA) spends
resources supporting NSD, a programme
which also relies on the funding and co-
operation of other national and local health
organisations, professionals, charities and indi-
viduals. A cost effectiveness study from the
perspective of the HEA would aim to maximise
the number of quitters at the least outlay to the
HEA. However, this would provide a mislead-
ing estimate of the total social costs, as costs
borne elsewhere are excluded.

In the extreme situation, taking a narrow
perspective would favour interventions which
shift costs to other parties. A more comprehen-
sive and informative cost effectiveness study
would include all health care costs and costs to
the smoker—for example, out of pocket
expenditure and the cost of time.

For smoking interventions this is most
clearly illustrated by nicotine replacement
therapy (NRT). Currently the cost of purchas-
ing NRT is borne by the individual smoker.
The inclusion or exclusion of these costs can
considerably alter the relative rankings of alter-
native smoking cessation interventions.

Table 9 shows the different cost and benefit
categories that would be included in a study
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Table 9 Costs and benefits from different perspectives

Costs to
Costs to health care Coststo  Costs to
soctery unit the NHS client
Costs of programme I 7 e x
Client costs, e.g. prescriptions, time, travel I x X I
Potential costs to the NHS of future health care I d x Id X
Losses to employers: productivity I x x X

from the perspective of society, the health care
unit delivering the smoking cessation interven-
tion, the NHS, and the client.

The perspective of society as a whole provides
the most comprehensive viewpoint for an
economic evaluation. If the study is undertaken
using the standpoint of the NHS, it will exclude
costs incurred outside the health care sector
such as client and employer costs. The perspec-
tive of a health promotion unit alone will exclude
the benefits of a reduction in health care usage
which represents future savings to the NHS.
The perspective of the client alone will only be
concerned with costs which are incurred by
patients. These include prescription charges and
the cost of time and travel to the GP’s surgery or
setting for the intervention.

Costs to the smoker should be included in a
cost effectiveness analysis since they are likely
to affect the uptake of an intervention.

Some misconceptions about cost
effectiveness

COMMISSIONING SMOKING CESSATION
INTERVENTIONS WILL INCREASE HEALTH CARE
SPENDING

There is considerable confusion about the
health care costs related to smoking. Although
the calculations above indicate that smoking
has an impact on health care expenditure, some
argue that reducing smoking would increase,
rather than decrease, health care spending.
This argument can be considered in two parts.

There is general agreement that smokers
have higher health related costs in their lifetime
than non-smokers. This was illustrated by
Hodgson" and by a recent Dutch study.”
Whilst it would be useful to have UK data,
there is no reason to believe that this is not also
the case in the UK and, indeed, the figures cal-
culated above give some supporting evidence.
The research also suggests that these higher
costs occur at all ages.

Reducing smoking would reduce the costs of
smoking related disease. However, it is more dif-
ficult to predict when these savings would be
realised. Some smokers give up because of a
smoking related illness episode and it takes some
time for their excess risks to reduce. On the
other hand, those smokers who give up earlier
are likely not to have experienced much excess
health care due to smoking. Nevertheless,
savings in smoking related cancer, lung and
heart disease will occur over time.

The second part of the argument is that, by
reducing smoking rates, there will be an exten-
sion of life. As elderly people in general use
more health services than younger people, then
any increase in life expectancy would increase
overall health service costs as many countries
are currently experiencing. However, this effect

S9

would not impact specifically on smoking
related disease. It would impact on any life
prolonging intervention and most preventive
programmes. The question is therefore: should
such effects be included in a cost effectiveness
analysis, offsetting the value of the health gain
benefits?

This effect would especially disadvantage
interventions which saved the lives of younger
people. Thus, including all potential lifetime
health care costs, whatever the cause, when
saving the life of a baby or young child would
make saving this life extremely expensive.
Economists vary as to whether these types of
costs should be included in cost effectiveness
studies. A recent US panel suggested that such
costs should be excluded, as should the health
benefits of any future health care interventions
for individuals surviving longer.” Whether
included or excluded the principle applies
equally to all interventions, not just those
involving smokers, if cost effectiveness is being
compared for planning purposes.

In fact it is not clear whether, if costs are cal-
culated over the whole lifetime of a smoker,
reduced population rates of smoking will lead to
higher or lower health care costs (as ex-smokers
have extended life spans). Two recent studies
came to conflicting conclusions, which may be
due to methodological differences. Hodgson"
compared health care costs of smokers and
non-smokers using American data. He also
took into account the higher costs of dying.
Barendregt et al,” using Dutch data, used a dis-
ease based model. However, the results may
also reflect different smoking rates, population
dynamics, and health care costs of the two
countries. This is an empirical issue. The results
will vary across countries and over time,
especially as health care technology changes.

There are no UK lifetime cost studies. We
therefore do not know in the UK whether
reductions in smoking will decrease or increase
total health care spending over time. This is an
area where more research is clearly needed.

The steps required would involve modelling
the current population cohort, their projected
health care costs, and the results of different
quitting behaviour. This type of model could
also take into account the additional overall
costs of living longer by those who give up, and
hence incurring health care costs over a longer
period.

The steps required would be:

(1) Determine the characteristics of the life-
time smoking population.

(2) Follow a cohort and estimate smoking
related and non-smoking related health care
costs depending on projected smoking rates.

(3) If projecting over a long time period the
effect of new cohorts of smokers would
need to be added.

(4) Estimate the life expectancy of the popula-
tion given smoking rates and projected
mortality rates.

(5) Calculate the costs of health care around
time of death (these are much higher than
average).

(6) Annualise health care cost projections over
required time period.
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This would give the baseline figures against
which any changes in smoking prevalence rates
due to any intervention could be compared and
the total effects of health care costs could be
calculated. These types of calculations require
several assumptions. Not all figures can be
accurately projected—for example, changing
health care technologies can radically alter the
cost projection for different diseases.

However, such figures would only form part
of any cost effectiveness calculation. Rejecting
any health care intervention on these health
care cost arguments alone would clearly be
absurd. Taken to extremes, the approach would
suggest that most health care interventions
should not be undertaken, especially those that
produced the greatest life expectancy gain,
because benefits are not considered.

SMOKERS ARE TOO ADDICTED TO STOP

Nicotine is addictive, and overall population
smoking cessation rates, as well as cessation
rates in clinical treatment trials, may appear

The case for smoking cessation

low. On the other hand, around 10 million
smokers in the UK have stopped in the last 20
years. Even apparently modest abstinence rates
will produce considerable health gains to a
community at a modest cost and produce very
good value for money when compared with
most other health care interventions.

LOCAL INTERVENTIONS WILL HAVE NO IMPACT ON
POPULATION RATES

It takes a considerable change in any health
condition to be able to measure accurately a
change in the population rate of a disease or
behaviour. But real health gains can occur.

In the worked examples presented in Sec-
tions 3-5, even with very modest assumptions
about effectiveness, effects on population rates
should be visible. One objective of the
examples is to indicate the size of population
effects that could be predicted. This may help
to give some realistic targets for local interven-
tions and real success for health professionals
can then be acknowledged.
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Effectiveness

In this section we estimate the effectiveness
(cessation rates translated to population health
gain) of two types of worked examples:

(1) face to face interventions;

(2) community based interventions.

The face to face interventions are:

® brief advice;

® brief advice + self-help materials;

® brief advice + self-help materials + advice
to use NRT;

® brief advice + self-help materials + advice
to use NRT + specialist smoking cessation
service.

The evidence base

Decisions about the purchasing and provision
of health care should be based on interventions
proved to work (the principle of “evidence
based medicine”). The problem is that, for
many interventions, there is little or no good
evidence of effectiveness. However, this is not
the case for smoking cessation. A very large
number of controlled trials have demonstrated
effective smoking cessation interventions, par-
ticularly NRT.

There are three major levels of published
effectiveness information:

(1) Primary studies: randomised controlled

trials, community studies.

(2) Systematic reviews.

(3) Reviews of reviews.

In general, randomised controlled trials give
the most accurate estimates of effectiveness. By
randomly allocating patients to alternative
treatments, many of the confounding factors
that would result from patient or clinician
choice are removed. However, it is difficult to
evaluate community based interventions in this
way and other study designs will be more
appropriate.

Systematic reviews locate, evaluate, and syn-
thesise evidence from primary studies. They
are based on strict guidelines in order to mini-
mise bias and include al/l identifiable research.

Obviously reviews can offer decision makers
substantial information without the need to
search for individual studies. However, few
health professionals will have time even to seek
out reviews. A recent survey of GPs’ opinions
on evidence based medicine emphasised that
their need is not so much for better access to

Table 10  Incremental effectiveness of cessation interventions
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libraries or information searching technologies,
which they have limited time to use, but for
good quality summaries of evidence to be made
available to them.”

Reviews of reviews summarise the Kkey
findings of systematic reviews, often undertak-
ing meta-analyses on their pooled data. They
then present the key clinically important
conclusions. Pooling data in a meta-analysis
will increase sample size and therefore reduce
standard errors and increase confidence in
effect sizes. However, care must be taken that it
is reasonable to pool the results from different
studies using different populations.

These three main sources of evidence of
effectiveness all have advantages and disadvan-
tages, but systematic reviews using meta-
analysis are valuable because of the confidence
that can be placed in the effect revealed being
significant.

The Cochrane Centre publishes systematic
reviews of smoking cessation interventions.
These are available on diskette and CD ROM?*
(The Cochrane Collaboration, Issue 2. Oxford:
Update Software, 1998. Updated quarterly),
and the abstracts are available free online at
www. cochrane.co.uk. There is also an Effective-
ness Matters bulletin on smoking cessation.*

In the USA the Agency for Health Care
Policy and Research (AHCPR), part of the US
Public Health Service, has published clinical
guidelines on smoking cessation based on a
systematic review and meta-analysis of evi-
dence tables.”

Finally, smoking cessation guidelines for
health professionals in England, based on the
Cochrane Library and AHCPR reviews,'
appear as the first part of this supplement. It is
hoped that these guidelines will form the basis
of the NHS’s approach to smoking cessation,
and the interventions modelled in this guid-
ance are based on these clinical guidelines.

Table 10 is based on the clinical smoking
cessation guidelines' and summarises the
effectiveness of key interventions.

Current systematic reviews have focused on
health care interventions. However, these are
only some of the interventions potentially
available at the local level. The Cochrane Cen-
tre is conducting systematic reviews on local
retailer interventions to stop under age sales,

Increase in % of
smokers abstinent
Jfor 6 months or

Intervention element Data source longer
Very brief advice to stop (3 min) by clinician versus no advice AHCPR 2
Brief advice to stop (up to 10 min) by clinician versus no advice AHCPR 3
Adding NRT to brief advice versus brief advice alone or brief advice plus placebo Cochrane 6
Intensive support (e.g. smokers’ clinic) versus no intervention AHCPR 8
Intensive support plus NRT versus intensive support or intensive support plus placebo Cochrane 8
Cessation advice and support for hospital patients versus no support AHCPR 5
Cessation advice and support for pregnant smokers versus usual care or no intervention AHCPR 7

Note: The incremental cessation rate is the difference between the % successful in the intervention and control groups (percentages

rounded).
Source: Raw ez al.!
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mass media interventions with young people,
community interventions directed at young
people, and school based interventions. How-
ever, the research base of community based
interventions is not yet as rigorous as that for
face to face clinical interventions.

Obviously there are gaps in current knowl-
edge. Furthermore, local plans may focus on
specific populations—for example, people with
heart disease—or interventions not yet re-
viewed systematically. However, such reviews
require considerable time and resources to
undertake, and there is already sufficient
evidence to recommend many -effective
interventions.'

From effectiveness to cessation rates

Modelling cost effectiveness locally requires

translating effectiveness estimates from pub-

lished research to the local population.
Local cessation rates may differ from pub-

lished estimates because:

® Local conditions may not reflect the condi-
tions in published studies—for example,
local smokers may have to pay for NRT
whilst in published trials NRT was provided
free.

® Smokers may have different characteristics;
published research involving individuals
who volunteer for a study may show higher
success rates because the subjects are a self-
selected group who are motivated to stop.
Possibly even more important, the clinicians
are likely to be self-selected and therefore
more interested and motivated.

For community interventions the population
estimate of the cessation rate achieved will
depend on the success of the intervention in
reaching smokers. This may well depend on the
intensity of the intervention.

From cessation rates to life years gained

There are two main methods used to translate
cessation rates into life years gained. Using
simple life expectancy estimates, cessation rates
are translated into life years saved when smok-
ers stop smoking at different ages. A greater
number of life years will be saved if a young
smoker stops compared with an older smoker.
Alternatively, epidemiological modelling can be
used to simulate the life years gained and
impact on smoking related disease of an
increase in the cessation rate. Life years saved
by different ages can be built into such models.

In this guidance we have used the second
method, using the computer simulation
PREVENT.” PREVENT works by estimating
the impact of a change in an exposure category
(smoking prevalence) upon a number of
diseases. The relevant diseases are lung cancer,
coronary heart disease (CHD) and chronic
obstructive pulmonary disease (COPD).

The estimated increase in the cessation rate
following an intervention is entered into the
model. The reduction in smoking prevalence is
then translated into a reduction in deaths from
smoking attributable diseases, after adjusting
for the risk of deaths from other causes. From
this the life years saved are calculated.

Effectiveness

PREVENT estimates the total life years
gained up to the year 2041. Our results are for
England and Wales, and we have scaled them
down to represent a typical health authority
with a population of 500 000.

Worked examples

Two types of worked examples are included:
® face to face interventions;

® community based interventions.

The examples below are followed through in
Section 4 where their costs are estimated, and
in Section 5 where their cost effectiveness is
estimated.

To estimate cost effectiveness it is necessary
to have two or more alternatives to evaluate.
For this exercise we needed a baseline simula-
tion. Clearly some smoking cessation activity,
both face to face and community based,
already takes place along with broader national
policy measures such as tax increases.

Analysis of smoking prevalence trends
suggests that the background cessation rate in
England is approximately 1% a year.” This was
assumed to affect all groups of smokers equally
and was used as our baseline simulation with
the PREVENT model. The baseline simulation
results in an estimate of 188 429 life years
saved compared with no changes in smoking
behaviour between 1998 and 2041. In the
interventions outlined below the health gains
over and above this baseline simulation were
estimated.

Smoking clearly affects the quality of life as
well as the quantity of life, and a number of
studies have used some estimate of the gain in
well being. However, the adjustments have
been somewhat arbitrary and would be directly
in proportion to the health years gained. For
these simulations no adjustments of this kind
were made. If such adjustments had been
made, cost effectiveness ratios for smoking
interventions would be even more favourable
when compared with those calculated for other
health care interventions.

WORKING OUT THE EFFECTIVENESS OF FACE TO
FACE INTERVENTIONS
The starting point for the simulations was the
reviews of effectiveness evidence already men-
tioned. One year continuous abstinence rates in
those attempting to stop (not in all smokers) were
then (conservatively) estimated (table 11). The
figures in the table have been circulated to
international experts in smoking cessation and
agreement reached as to their likely accuracy.
The derivation of the figures is given below.
The figures in the table are best estimates of
real world cessation rates for the average
smoker who tries to stop using each of a variety
of methods. These figures cannot be drawn
directly from the research literature because:
(1) individual studies wuse different study
populations with different characteristics;
(2) studies typically use volunteers;
(3) clinical trials usually involve trained staff
with a special interest in smoking cessa-
tion;
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Intervention

Percentage of all smokers
making an attempt to
stop who will still be
abstinent after 12 months

Tries to stop smoking using willpower alone 3
Tries to stop smoking using self help materials (e.g. audiotapes, videos, booklets) 4
Tries to stop smoking using NRT bought from a pharmacy 6
Tries to stop smoking with the help of a smokers’ clinic but without using NRT 10
Tries to stop smoking with the help of a smokers’ clinic and NRT bought from a pharmacy 20

(4) staff running research trials may be ex-
pected to operate with a higher level of rig-
our and enthusiasm than those running
routine services.

The derivation of each figure is as follows:
Cessation rate: willpower alone

A 3% continuous abstinence rate from the ces-
sation date for 12 months is achieved using
willpower alone. The best estimate of this
figure comes from a study which asked for vol-
unteers who were proposing to stop smoking
without help.”® This is a US study and no com-
parable data exist in the UK. However,
population surveys indicate that approximately
one third of smokers make an attempt to quit
each year,” and 1% of smokers actually
succeed in becoming long term ex-smokers,”
which implies that approximately 3% of those
who try to stop in a given year succeed in doing
so. Surveys also show that the majority of these
cessation attempts are undertaken without
help.”

Cessation rate: with self-help materials

The term “self-help materials” covers widely
different things and, of course, these can be
well or badly constructed. Thus, a single figure
for effectiveness must be viewed with caution.
The cessation rate of 4% derives from an
assumed increment of 1% which is slightly
lower than the figure arrived at in a recent
meta-analysis of the use of self-help materials
in a treatment context.” Use of pamphlets in
isolation was not found to be effective.

Cessation rate: NRT bought from a pharmacy
Evidence from clinical trials indicates that
NRT of whatever form approximately doubles
cessation rates compared with placebos, what-
ever the setting.”” A doubling of the willpower
alone rate yields 6%. This figure is slightly
lower than the figure from a recent large clini-
cal trial in which cessation rates when NRT
was dispensed at a pharmacy were compared
with those when NRT was prescribed by a
physician.”

Cessation rate: smokers’ clinics not using NRT
The figure of 10% is somewhat lower than the
average cessation rate in placebo or control
groups examining the effect of NRT and other
pharmacological interventions in smokers’
clinics,” but takes account of a likely drop in
efficacy in routine care compared with a formal
study. The increment over and above the
willpower alone rate is slightly lower than the
estimated effect of “intensive” behavioural
support in a recent meta-analysis.”

Cessation rate: smokers’ clinics using NRT

The figure of 20% is somewhat lower than the
average in the active treatment groups of trials
examining the effect of NRT in smokers’
clinics® but reflects a likely lowering of overall
abstinence rates in routine clinical practice
compared with clinical trials.

The next step is to define the role of different
health professionals.

It is important to note that brief advice from
a physician typically increases the number of
cessation attempts, while more intensive help—
for example, smokers’ clinics—and NRT in-
crease the chances of success for a given
attempt to quit.

As already mentioned, clinical smoking
cessation guidelines for the NHS in England
are now available and form the first part of this
Supplement.’

The interventions are based on those de-
scribed in the clinical guidelines:
® Dbrief advice;
® brief advice + self-help materials;
® brief advice + self-help materials + advice

to use NRT;
® brief advice + self-help materials + advice

to use NRT + specialist smoking cessation
service;
@ various community programmes.

The next step is to calculate how population
smoking rates will change as a result of these
interventions. For this we need to calculate the
population impact of each intervention. These
rates then form the input to the PREVENT
computer model to estimate the health gains.

Approximately 25% of smokers in England
are currently advised to stop smoking by a
health professional each year.”” This feeds into
the 1% population cessation rate of the general
population. The effects of this current level of
intervention are included in the baseline simu-
lation. The worked examples therefore relate to
the 75% of smokers not currently receiving
advice.

Advice from a health professional will
increase the proportion of smokers attempting
to give up. From studies on the effect of physi-
cian advice about 40 of every extra (over and
above current usual practice) 100 smokers
given advice by a health professional will
attempt to stop smoking in a year.

However, even if a huge effort was put into
encouraging health professionals to ask about
smoking status and give advice, 100% coverage
would still be unlikely. About 80% of the
population visit their GP every year® and per-
haps a higher proportion may be seen by other
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100 smokers

An additional 50 in every 100 smokers

are given brief advice
50 advised

40% of those advised to stop smoking

make a quit attempt
20 attempt to stop

3% of those making quit attempt
abstinent after 12 months

0.6 quit following
brief advice

Figure 3 Dertvation of 12 month quit rate following brief
advice.

health professionals. For our simulations we

assume a more modest figure, that the

interventions will increase the advice given so
that an additional 50% of the current smokers
receive advice.

The other estimates considered were the
willingness of smokers to take up NRT when
advised of this as an option. We estimate that
about 25% of those making an attempt to stop
smoking will try NRT.”” If NRT was available
or partly available through NHS prescriptions,
take up rates may increase. A recent study by
Curry et al” provides evidence of a positive
relationship between the take up of NRT and
insurance cover in the USA. Finally, we assume
that about 2% of all smokers in a community
would use a smokers’ clinic if it was available
on the NHS.”

To estimate population impact it is perhaps
easiest to look at these effects each year on a
group of 100 smokers.
® Currently 25 smokers will get advice from a

health professional with no additional inter-

ventions (the effects of this are taken into
account in the baseline simulation).

e Fifty additional smokers will receive advice
to stop smoking as the result of the
interventions put in place locally as simu-
lated in our examples.

® Of these 50, some 40% or 20 smokers would
make an attempt to quit.

® If the intervention consisted of brief advice
alone, 3% would succeed in staying off ciga-
rettes for one year (table 11). In other words,
0.6 of a smoker would succeed out of the
original 100. Hence the population impact
of this intervention is to reduce smoking
prevalence rates by 0.6% (fig 3).

e If, as well as advice, self-help materials were
given, the quit rate would rise to 4% overall
for the 20 smokers motivated to make a quit
attempt. This would result in 0.8 of each
100 smokers in the population succeeding in
staying off cigarettes for one year. Hence the
population impact on smoking rates would
be 0.8% (fig 4).

The third, and perhaps the most realistic, sce-
nario is that a variety of interventions will be
delivered by health professionals including
advice to use NRT products. Obviously for this
intervention we have to make some additional
assumptions of differences in the behaviour of
both smokers and health professionals. For our
simulations we assumed that, of the 20 smokers

Effectiveness

100 smokers

50 advised and given
self help material

40% make a quit attempt

‘ 20 attempt to stop ‘

4% of those making quit attempt
abstinent after 12 months

‘ 0.8 quit ‘

Figure 4 Dertvation of quit rate following brief advice
Plus self help.

wanting to make a cessation attempt, 25%
(five) would try to stop smoking using NRT
bought from a pharmacy, and the remaining 15
would be given advice and self-help manuals
(fig 5).
This would result in the following:
® of the 5 smokers using NRT, 6% or 0.3
smokers would succeed;
® of the 15 receiving advice and leaflets or
telephone counselling, 0.6 would succeed;
® in total 0.9 would succeed, a population quit
rate of 0.9%.

The final intervention includes the provision of
a smokers’ clinic run by a specialist. Two out of
every 100 smokers would want to take up this
service. If one took up NRT and one did not,
this would result in 0.3 smokers stopping
smoking. If these two smokers were referred to
a clinic this would reduce the number receiving
NRT from the pharmacy or advice and
self-help material. If five of the remaining 18
smokers attempting to stop were to take up
NRT and the remaining 13 were to receive
advice and self-help material, the results would
be:
® of the two referred to the clinic, 0.3 quit;
e of the five buying NRT, 0.3 quit;
@ of the 13 receiving advice and a leaflet, 0.52
quit;
® the total number quitting from this mixed
service would be 1.18 smokers, a population
quit rate of 1.12% (fig 6).

100 smokers

50 advised

40% make a quit attempt

20 attempt to stop l
15 Advice and self
help

5 use NRT

4% succeed
(0.6 smokers)

6% succeed
(0.3 smokers)

‘ 0.9 quit

Figure 5 Dertvation of quit rate following brief advice, self
help, and NRT advice.
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Effectiveness

50 advised

20 attempt to stop

5 use NRT

6% succeed
(0.3 smokers)

100 smokers

1

0.82 quit

Clinic
2 attend
13 Advice and self
help
4% succeed NRT Advice
(0.52 smokers) 20% (0.2) 10% (0.1)

e
1.12 quit rate

Figure 6 Dertvation of quit rate following brief advice, self help, NRT advice, and
provision of smoking cessation clinic.

Table 12 Life years gained in typical health authority
from face to face interventions

Life years
Effectiveness  gained
Brief advice alone 0.6% 1101
Advice + self-help materials 0.8% 1469
Advice + self-help + advice for NRT ~ 0.9% 1653
Above + specialist smoking service 1.1% 2022

LIFE YEARS GAINED FROM LOCAL CESSATION
INTERVENTIONS

For a health authority with the national
average population of 500 000 and national
smoking rates, the gains would be those shown

in table 12.

DISCOUNTING HEALTH GAINS

A common feature of health promotion activi-

ties is that the benefits (and sometimes costs)

are often incurred in the future. It is generally
considered appropriate to convert future ben-
efits (and costs) into present day values by dis-
counting. Discounting takes account of the fact
that future costs and benefits are valued at a
lower rate than those occurring in the current

year. This is further explained in Appendix 3.

A discount rate of 1.5% per annum is used
in these simulations following the guidelines
published by the Department of Health* (see

table 13).

AVERAGE LIFE YEARS GAINED PER SMOKER

These estimates can be used to calculate the
average number of life years gained for each
smoker who stops. For example, assuming that
the health authority undertakes a programme
of brief advice only, PREVENT estimates the
gain to be 1101 life years per health authority

from a 0.6% population quit rate.

Table 13 Discounted life years gained in a vypical health
authority from face to face interventions

S15

The average gain per smoker who stops is
therefore 1.54 life years. No allowance has
been made for relapse to smoking after one
year. However, the estimate still appears to be a
conservative estimate compared with the re-
sults of other studies when some relapse has
been included.

WORKING OUT THE EFFECTIVENESS OF
COMMUNITY INTERVENTIONS
Community interventions, such as local No
Smoking Day activities and competitions such
as “Quit and Win” are typically organised by
health promotion units and are an important
part of local smoking cessation activities. How-
ever, the evidence for their effectiveness is not
as strong as for clinical interventions such as
brief advice from a GP or advice to use NRT.
Shipley ez al” investigated the relationship
between the resource input to “Quit and Win”
contests and the participation rate. A positive
relationship between resource intensity and
participation was found. The findings from this
study have been used to simulate a low cost and
low participation intervention, a medium cost
and medium participation intervention, and a
high cost and high participation intervention.
No Smoking Day is probably the most
widely known media based smoking interven-
tion which takes place in the UK. It is very dif-
ficult to estimate the costs incurred by society
as they are dependent upon the input of
individuals into the intervention, which will be
extremely variable. The effectiveness and reach
of a local No Smoking Day have been based on
the findings of Buck and Godfrey.” The
estimates in this guidance are based on the cost
of local support for a No Smoking Day. In
addition, broader community based interven-
tions of varying effectiveness are estimated
based on the Heartbeat Wales campaign.®
However, the evidence base for these commu-
nity interventions is much weaker than for clini-
cal interventions. This is partly because of the

Table 14  Effectiveness and reach of community
interventions

Population
Effectiveness  reach

Local No Smoking Day 0.15% 90%
Broader community wide interventions with:
high effectiveness 0.5% 100%
medium effectiveness 0.1% 100%
low effectiveness 0.05% 100%
Quit and Win competition with:
average cost and participation 8% 1.26%
low cost and participation 6% 0.27%
high cost and participation 10% 3.11%

Table 15  Life years gained in typical health authority
from community interventions

Life years
gained
Life years (discounted
gained 1.5%)

Life years
gained

(discounted

Effectiveness at 1.5%)

Brief advice alone 0.6% 708
Advice + self-help materials 0.8% 945
Adpvice + self-help + advice for NRT  0.9% 1063

Above + specialist smoking service 1.1% 1300

Local No Smoking Day 248 160
Broader community wide interventions with:
high effectiveness 917 590
medium effectiveness 183 118
low effectiveness 92 59
Quit and Win competition with:
average cost and participation 185 119
low cost and participation 30 19
high cost and participation 571 368
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difficulty of doing rigorously controlled trials in
a community setting. As a result, there are rela-
tively few methodologically adequate trials on
which to base estimates, and very few ran-
domised controlled trials. It is because of this
shortage of evidence for the effectiveness of, for
example, a telephone help line that we have not
simulated them in this guidance, although more
evidence may be available in later editions.

The effectiveness and reach of community
interventions are shown in table 14, and the
effect of community interventions on life years
gained in a typical health authority are set out
in table 15.

Specific populations
The estimates presented above are based on
cessation rates for the average smoker. Smokers

Effectiveness

are not a homogenous group, and it is therefore
likely that different estimates would be achieved
using different population characteristics.

PREVENT simulations could be made for
different cessation rates based on different
populations, which could then be used as an
input to cost effectiveness analyses for pro-
grammes targeted at specific population
groups. Alternatively, sensitivity analysis may
be conducted where a range of possible
effectiveness estimates are used to investigate
the robustness of the results.

The worked examples are designed to
illustrate a “most likely” scenario which is gen-
eralisable to a large population. Work on
targeting different groups of smokers may be
considered for future editions of this guidance.
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Cost

In this section we estimate the costs of the
interventions described in Section 3 and com-
pare local costs with those reported in research
reports.

Costing issues

Cost analysis is usually undertaken in three
major steps:

® identifying costs;

® measuring costs;

® valuing costs difficult to measure (e.g. time).

Few published studies provide detailed cost or
unit of resource information, and the costs they
do report are usually locally specific. Obviously
the resources needed to deliver services will
depend upon local circumstances. In our
worked examples details are given of the units
of resource needed for each intervention,
together with their costs.

Identifying major costs requires the construc-
tion of a checklist. Costs will depend upon the
intervention in question and the perspective of
the study. In some cases the measurement of a
cost is straightforward as it is naturally valued in
monetary units—for example, the cost of
premises, staff, heating, lighting, and pharma-
ceuticals. However, some costs such as patient
time must first be measured in non-monetary
terms (time) and then translated into monetary
units. This is the third stage of a costing study,
which requires the valuation of resources.
Economists use the concept of opportunity cost
in this valuation stage. The opportunity cost is
the health outcome that can be achieved in
some other programme(s) forgone when re-
sources are committed to the programme being
undertaken.'®

Most items in this study have a market price
or pseudo-market price, and in general these
were used as the opportunity cost.

TYPES OF COST
Costs can be categorised as average costs and
marginal costs. Average cost is the total
programme cost divided by the total activity
level. Marginal cost is the cost of increasing the
output of a programme by one unit. For exam-
ple, the marginal cost would be the cost of
increasing the number of clients in a smoking
cessation programme by one. Marginal costs
are important when service expansion is being
considered, or a treatment is to be provided as
an adjunct to an existing programme.

Costs to the health care provider include the
costs of premises, staff, power and occasionally
pharmaceuticals. Costs to patients include
time, travel and, possibly, prescription or over
the counter costs such as nicotine patches or
gum. Other costs fall on society and include the
cost of productivity losses if clients’ time in
treatment results in absence from work. Also
included are the costs incurred outside of the
health care sector—for example, by other
patients and their families. This follows the
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classification of Drummond ez al,'® although
alternative definitions have been put forward.

Several methods have been suggested for
valuing the costs of time incurred by clients.
Assuming perfect competition in transport
markets, the market price of public transport
can be used or, for a private vehicle, the average
distance to the treatment facility multiplied by
a cost per mile estimate. Similarly, prescrip-
tions are usually valued using the prescription
charge faced by the client. A more difficult
problem is faced by an investigator attempting
to value time spent by a client in travel to a
facility and during treatment. A technique
widely employed is to use the average wage
rate, calculated as a per minute figure, to value
opportunity cost of time.

COSTS BY SETTING
Checklists of the costs that will be incurred by
cessation programmes delivered in the following
three major settings are presented below: (1)
primary care; (2) specialist smoking cessation
service; (3) community based interventions.

Primary care

The precise costs of a programme delivered in
general practice will depend upon the type of
intervention. Brief opportunistic advice to stop
smoking following a routine consultation will
involve an element of the GP’s time, plus a
proportion of the practice overheads (premises
and equipment). This can be calculated on a
per minute basis. There will be a time cost to
clients, but this will not include the costs of
travelling or the time spent travelling as these
costs are incurred in making the routine
consultation. However, if a consultation is
made specifically for the purpose of delivering
advice, the travel costs incurred by the patient
will also be included. There may also be costs
incurred with follow up, such as administration
costs and the cost of the GP’s time when writ-
ing notes. Table 16 shows the main elements of
costs incurred when advice is delivered in the
general practice setting.

Table 16 Costs of a smoking programme in general
practice

Costs to provider
Capital Premises (rental value)
Equipment (e.g. furniture, computers,
telephones, etc.)
Operating costs ~ Staff (salaries and recruitment costs)
Administration (paper, postage, etc)
Heating, lighting, power etc.
Costs to clients
Out of pocket travelling expenses
Prescription costs
Pharmaceuticals (e.g. nicotine patches,
nicotine gum)*
Cost of time (in treatment and travelling)
Costs to society
Employers Lost productivity at work

*A cost to the health care provider if NRT is available on
prescription.
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Table 17  Costs of a specialist smoking cessation service

Costs to provider
Capital Premises (rental value)
Equipment (e.g. furniture, computers,
telephones, etc.)
Operating costs Staff (salaries and recruitment costs)
Administration (paper, postage, etc)
Heating, lighting, power etc.
Costs to clients
Out of pocket travelling expenses
Prescription costs
Pharmaceuticals (e.g. nicotine patches,
nicotine gum)*
Cost of time (in treatment and
travelling)
Costs to society
Employers Lost productivity at work

*A cost to the health care provider if NRT is available on
prescription.

Specialist smoking cessation service

Since a specialist smoking cessation service is a
facility dedicated to helping individuals stop
smoking, the whole of the overheads (such as
premises, equipment and support staff) are
attributable to cessation programmes. Some of
the costs are not therefore apportioned to other
health care interventions as is the case with the
general practice setting.

Costs include, firstly, the premises, equip-
ment, and salaries of staff. There will also be
the operating costs of the premises, and the
costs of pharmaceutical products and possibly
screening. Since patients attend the service for
cessation help only, all travel and time costs are
included. There may be productivity costs to
employers if patients are in employment and
visit the facility in paid work time (table 17).

Community based interventions

The costs of a community based programme
will be determined by the exact nature of the
intervention. The costs of a programme
consisting solely of media advertisements will
include the costs of producing the adverts, plus
broadcast time or newspaper space. However,
if these advertisements are used as a means of
recruiting individuals to a further programme,
there will be further costs incurred, influenced
by the number of individuals who see the cam-
paign. These may include prize money for
“Quit and Win” competitions or the costs of a
structured programme which may be located in
a clinic or general practice (table 18).

The issue of overhead costs presents the
investigator with a problem as cessation
interventions delivered in multi-functional
premises such as general practice should have a
portion of the total overhead costs attributed to
them. Several different methods have been
suggested for the allocation of overhead costs.*

METHODOLOGIES FOR IDENTIFYING, MEASURING
AND VALUING COSTS

There are two different methods that can be
used to estimate the costs of a programme. The
most accurate is the prospective method which
records costs as they are incurred. The costs to
be measured are established before the pro-
gramme starts and are recorded as the
programme progresses. Alternatively, costs can
be estimated retrospectively. Retrospective
costing involves estimating the costs of a

Cost

Table 18 Costs of a community based smoking
programme

Costs to provider
Capital Premises (rental value)
Equipment (e.g. furniture, computers,
telephones, etc.)
Operating costs  Staff (salaries and recruitment costs)
Administration (paper, postage, etc)
Heating, lighting, power etc.
Costs of prizes for contests*
Cost of media (air time, press
advertisements)
Costs to clients
Out of pocket travelling expenses*
Prescription costs*
Pharmaceuticals (e.g. nicotine patches,
nicotine gum)*t
Cost of time* (in treatment and
travelling)
Costs to society
Employers Lost productivity at work*

*Costs relevant if community intervention used as recruitment
to other interventions.

TA cost to the health care provider if NRT is available on
prescription.

programme by quantifying the resources which
have been used, and then valuing these
resources using secondary data sources. Such
data sources may be the previous year’s costs,
costs from another programme, or literature
based estimates. Retrospective costing is the
most commonly used technique in the smoking
cessation literature.

IDENTIFYING, MEASURING AND VALUING OTHER
RESOURCE CONSEQUENCES

In addition to the direct costs to the health
service of providing a smoking cessation
programme, there are costs to clients. These
include the time spent in treatment and travel-
ling to a treatment facility, together with out of
pocket expenses such as transport costs and
prescription charges. In addition, costs may be
imposed on employers if patients are currently
in employment and attend treatment in paid
work time. However, employers may also ben-
efit if employees live longer or have an
improved work attendance if the treatment is
successful.

A critical aspect in all cost effectiveness
studies is the definition and measurement of
costs and other resource consequences. It is
crucial to know what has been included and
omitted from the cost figures reported in any
cost effectiveness study. A good study will
present a list of the costs which are considered
and provide a rationale for their inclusion or
exclusion. Appendix 1 provides details of some
of the published cost effectiveness studies with
tabulated cost information.

Costing smoking cessation interventions
The unit costs of some of the common
elements of smoking cessation programmes are
considered here and details given as to how
costs can be estimated.

COSTING GP TIME
In theory the value of GP time should reflect
the opportunity cost, which is the value of the
next best alternative use of the GP’s time. In
practice, wages and salaries are used as a proxy.
The justification for this is that, at the margin,
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the cost of an additional GP employed by a
health authority should equal the marginal
benefits which flow to society as a consequence
of that employment.”

There is no generally accepted method for
costing GP consultations. Previous attempts
have tended to concentrate on the cost of an
average consultation. Hughes® argues that,
where GP time is likely to be a major part of the
cost of the consultation, an accurate estimate of
the length of consultation is important. In most
circumstances the cost associated with a smok-
ing intervention will not resemble an average
consultation because the time required to deliver
the intervention will differ between clients.

The opportunity cost of a GP’s time can be
derived using two alternative methods.

Method 1

The first method used to derive an upper bound
of the costs incurred divides total gross general
medical service costs by the number of consulta-
tions. We can take the Treasury’s 1995 estimate
of £12.77 per consultation in 1993/4 at 1993/4
prices" (£13.49 when inflated to 1996/7 using
the Health Service Cost Index) and adjust this
to take account of the large difference in time
(and therefore costs) between a surgery and
home consultation. The ratio of surgery to home
consultations can be obtained from the General
Household Survey 1993” and, from the DHSS/
General Medical Survey,” the average consulta-
tion time at home (13.51 minutes) and in the
surgery (8.82 minutes) are available. In 1993
91% of GP/patient contacts were surgery based
and 9% were home visits.

Defining:

ATC = (ASCC X %S)+ (AHCC X %H)
[Equation 1]
and assuming:

AHCC = ASCC x THC/TSC [Equation 2]

W€ can rearrange so.

ATC
ASCC = = .
(%H % (THC/TSQ)) + s%) _ #1287

[Equation 3]

where ATC = average total consultation cost
(£13.49); ASCC = average surgery consultation
cost; AHCC = average home consultation cost;
S = proportion of consultations taking place in
the surgery (0.91); H = proportion of consulta-
tions taking place in the home (0.09); THC =
average time of a home consultation; and TSC =
average time of a surgery consultation.

In 1989/90 the average GP consultation took
8.82 minutes, which enables us to derive an
average brief smoking consultation cost from
the final equation, assuming that the average
consultation takes one minute. This figure
includes all GP overheads and acts as an upper
bound for the costs associated with a GP
smoking cessation intervention consultation.
The upper bound (including overheads) is
therefore £1.46 per minute.
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Method 2

This method assumes that there are no associ-
ated overhead costs. In the case of a brief inter-
vention (e.g. advice) specific visits to the GP
will not be made, so the only relevant cost is GP
time. The average GP works a 38 hour week for
nine out of 10 weeks at an average salary of
£46 450.” This lower bound estimate, exclud-
ing overheads, is £0.435 per minute.

More intensive interventions require addi-
tional separate follow up appointments. This
implies additional GP time and administrative
expenses. If an additional GP is required by the
practice then his/her income, including allow-
ance for overheads, would be a reasonable
proxy for the cost. It is unlikely that this will be
the case and we therefore assume that no extra
GPs are required and that additional overheads
will not be required.

The first method of estimating the cost is the
upper bound estimate which assumes that the
cost of a follow up/intensive intervention will
consist of an average GP intervention. This is
estimated to be £12.87 per consultation from
Equation 3, or £51.48 for a total of four
consultations.

The lower bound estimate is a bottom-up
approach. We assume that the costs include an
additional GP and associated administrative
expenses, which are those associated mainly
with secretarial duties. In 1995 there were 1.67
whole time equivalent practice staff per GP of
which 1.23 were secretarial staff and/or
receptionists.” We assume that the same
proportion of their time is taken up in adminis-
trative tasks as is that of the GP in giving advice,
etc. We further assume that the average relevant
employee is Grade 3 in the middle band incre-
ment (income £9940 in 1996 or £10 115 in
1997 when inflated by the HSCI), and again the
average consultation lasts 8.82 minutes. The
same amount of time is spent on administration
as the GP spends giving advice. This implies
£0.435 per GP per minute plus a further
£0.095 in administration charges. Average sur-
gery consultation costs (including administra-
tion overheads) are therefore £0.53 per minute.
The lower bound (including administration
overheads) is £4.67 per consultation.

OPPORTUNISTIC AND SPECIFIC CONSULTATIONS
The distinction between opportunistic and
specific interventions is an important issue
when deciding which method to use when esti-
mating the cost of GP time. If the intervention
is opportunistic brief advice dispensed with a
prearranged consultation, then the cost of time
will not need to be supplemented by a
proportion of practice overheads. However, if
advice is delivered as a specific consultation,
overhead costs must be included. Overheads
are relevant if the new intervention imposes
significant extra work on ancillary staff so that
new buildings or reallocation of space is neces-
sary. This is unlikely and only a theoretical
possibility. We therefore assume that the only
relevant cost is the GP’s time and use method
2 to estimate GP costs in the following
examples.
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COSTS OF TRAINING

Health professionals need to be trained to pro-
vide smoking cessation interventions and these
costs must be included in an intervention. We
assume that information is diffused to general
practice by training practice nurses. The analy-
sis assumes that the smoking cessation special-
ist employed by the health authority spends
half of his/her time training these nurses in
general practice. The cost of the time spent by
practice nurses in training sessions must then
be added to this cost. We assume there are 100
general practices in a health authority, and a
practice nurse from each attends a one day
training course. This training is assumed to be
ongoing and would be required annually,
although the examples below are based on a
one year programme.

TRAVEL COSTS

In this study the interventions undertaken in
general practice are delivered opportunisti-
cally, thus no travel costs are incurred. How-
ever, travel costs are incurred for interventions
delivered at the smoking cessation clinic as the
patient must make additional journeys to the
clinic.

We assume that the patient travels an average
of three miles to the clinic by private transport.
The cost of travel by private transport is
estimated at £0.335 per mile" which is based
on a car with a 1400 cc engine and an average
annual mileage of 10 000. The travel cost is
therefore £2.01 for the return journey. In addi-
tion, the patient incurs a time cost when
undertaking the journey. Assuming the patient
travels the distance of three miles at an average
speed of 20 mph, the journey will take nine
minutes. The additional cost is therefore £2.74
(18 minutes of patient time multiplied by 15.2
pence per minute). The total cost to the patient
for each visit to the clinic is therefore £4.75.

COST OF PATIENT TIME
Patients also incur costs during consultations
as a result of the opportunity cost of time spent
in the consultation. We assume that a consulta-
tion with advice and instructions of how to use
NRT takes seven minutes and is part of a rou-
tine consultation—that is, the patient does not
make a journey to the GP’s surgery especially
for cessation help. Using the average wage in
1997 of £9.10 per hour,* this translates to a
cost of £0.152 per minute. There is no travel-
ling time as the patient would have made the
journey to the surgery anyway. The cost of the
patient’s time in the consultation is therefore
£1.06 for a seven minute intervention.

COSTS OF COMMUNITY INTERVENTIONS
One of the difficulties of costing community
interventions is that a number of different
agencies may be involved. Health promotion
officers will act as co-ordinators to these
programmes but this may only be one of many
tasks they are contracted to perform. We have
very little information with which to make esti-
mates of the time involved by different
individuals in delivering these types of inter-
ventions, and estimates at this time have to be

Cost

provisional. However, local units may have a
much clearer idea of the resources needed for
planning and undertaking local interventions.
It is also important to put in place some useful
but low cost means of monitoring resource use,
both to evaluate existing programmes and to
help in the planning of new initiatives.

Worked examples

We have estimated the costs for England and

for a health authority with an average popula-

tion of 500 000 of the following interventions:

® brief advice;

® brief advice + self-help materials;

® brief advice + self-help materials + advice to
use NRT;

® brief advice + self-help materials + advice to
use NRT + specialist smoking cessation
service;

® community based interventions.

Most of the interventions are broadly defined.
For those conducted in primary care we have
assumed that the interventions were conducted
by a GP. We recognise, however, that this will
under-emphasise the role of other health
professionals who may in practice be involved.

For these worked examples a limited range of
costs and consequences have been considered,
as in many published studies. As stated earlier,
depending on whether total costs or only
smoking related costs are considered, this
exclusion would either increase the value for
money of these interventions or possibly
marginally decrease the value for money
estimate. We have not attempted to estimate
the long run consequences to the health
service. Costs are estimated separately for the
GP or other providers and the patient. Other
resources associated with providing the inter-
vention are also included. Costs to society, such
as productivity losses, and costs to families are
excluded. This exclusion is likely to affect
adversely any estimates of value for money.

Compared with the effectiveness evidence,
cost estimates are hampered by lack of data. It
can be seen from the published studies detailed
in Appendix 1 that all authors have made major
assumptions with few real life data from which
to produce estimates. We have set out the
figures in the worked examples as clearly as
possible so that different assumptions or base
figures can be easily inserted for specific local
interventions.

We hope that this guidance will stimulate
costing studies and would be pleased to receive
further information so that updated editions of
the guidance can be based on shared experi-
ence and locally relevant data.

FACE TO FACE INTERVENTIONS
In Section 3 the effectiveness figures were
simulated for face to face interventions,
assuming an extra 50 of each 100 smokers
received an intervention each year. To achieve
this level of activity, training would be neces-
sary, as well as support, encouragement and
monitoring of activities by different profession-
als. It is our belief that the establishment of a
specialist smoking cessation service will prove
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crucial if this is to happen, and this is
recommended in the clinical guidelines.'

For the support and monitoring role it is
assumed that these costs can be approximated
by the work of a full time smoking cessation
specialist in each health authority area, or one
such person to serve approximately five pri-
mary care commissioning groups. Obviously
different models could be put forward to use
this resource. The cost was approximated by
the salary of a health promotion officer
(£24 758), although the professional affiliation
of the person would be likely to vary from loca-
tion to location, and the overhead cost was
estimated by adding 40% to the salary costs to
give a total of £34 662.

The GPs will require support to provide
advice to the extra 50% of smokers. We assume
this support will be provided with the help of
the smoking cessation specialist and the
additional training of practice nurses to provide
a link. There are obviously alternative ways of
allocating resources, such as the direct training
and monitoring of GPs. We assume practice
nurses attend a training session for one day,
therefore the cost is the salary of a practice
nurse (£23 800) divided by working days
(230) and multiplied by 100 practice nurses in
a health authority. The total training cost is
therefore £45 010.

The training and support costs will vary with
the number of health professionals involved. In
the simulations below they are assumed to be
fixed costs, incurred as a “one off” cost of the
year long programme. Hence these costs would
be incurred even if activity rates did not go up.
An alternative could be to vary the intensity of
training across several years, if the programme
was to run for more than the one year we have
assumed. Unfortunately we have no infor-
mation about the links between variations in
the level of support and the activity of health
professionals to deliver smoking cessation
advice. Given the number of smokers in our
average health authority and the implied deliv-
ery to 50% of them through this activity
(59 685 smokers), it implies on average a cost
of £0.75 per smoker receiving an intervention.

The costs considered below vary directly
with the number of smokers receiving the
intervention, unlike the training and support
cost. Total costs will therefore vary directly
with the activity actually achieved in the area.

For each intervention we now consider the
costs to the health professional and to the
smoker. Note that for our worked examples we
are using GPs. Other health professionals
could be substituted here. It may be that such
professionals with different groups of the
population would devote more time to each of
the examples.

Intervention 1: Brief advice

The average time spent in delivering advice
alone is three minutes. GP time is estimated to
cost £0.435 per minute, hence the GP cost for
each smoker, for advice delivered opportunisti-
cally, would be £1.31.

S21
Table 19  Cost per patient: brief advice
Cost per
Total resource resource unit

Resource input use per min Toral cost
GP time 3 minutes £0.435 £1.31
Patient time 3 minutes £0.152 £0.46
Total cost £1.77

If an additional 50% of current smokers were
to receive three minutes of opportunistic brief
advice the cost would be:

50% % 119 371 x £1.305 = £77 889

This could be a straight financial cost if GPs
were offered extra payments, or this figure
could reflect resource use if GPs were provid-
ing less of some other activity.

A health authority would therefore incur a
cost of £77 889 to provide brief opportunistic
advice to 50% of adult smokers. Adding the
cost of training gives a total cost of:

£77 889 + £45 010 = £122 899

The patient spends three minutes in the
GP’s surgery while the intervention is deliv-
ered, at a cost to the patient of £0.46. Since
advice is opportunistic, travel costs (time and
transport) are incurred anyway as the patient
visits for a routine consultation (table 19).

The costs to society as a whole would
include the value of patients’ time spent in the
GPs’ surgeries (£27 216). The total cost to
society is therefore £150 116.

Brief advice: total cost to the health
authority £122 899

Intervention 2: Brief advice and self-help
materials

We assume the self-help intervention to take
four minutes (the original GP brief advice plus
one minute to explain the material). The cost
of the GP’s time will be £1.74 per event and
the cost of the patient’s time £0.61.

The unit cost of leaflets and booklets will be
highly dependent upon several key factors.
Firstly, unit costs would be expected to fall as
the number of leaflets produced increased. In
addition, the production costs (writing, design,
etc) per leaflet are lower as the number of leaf-
lets increases. Secondly, the size of the material
will affect production costs. Thirdly, cost will
increase as quality improves. For example,
costs will be higher for colour publications and
glossy paper. The average cost of self-help
material is assumed to be £1 per patient. In
addition, the training costs (salary of the smok-
ing cessation specialist and time cost of training
nurses) must be added (see above).

The GP time to deliver the intervention is
estimated to be four minutes, to which must be
added the cost of self-help material (table 20).

The total cost from the health authority per-
spective is shown by:

(59 685 x (4 x £0.435)) + (59 685 x £1) +
£45 010 = £208 548

If a societal perspective is being taken, the
patient time, estimated to be four minutes,
must be included for each individual:
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Cost
Table 20  Cost per patient: brief advice + self-help Table 23 Cost per patient using NRT (full course)
Cost per Total resource Cost per

Resource input Total resource use resource unit  Total cost Resource input use resource unit  Total cost
GP time 4 minutes £0.435/min = £1.74 GP time 7 minutes £0.435/min  £3.04
Patient time 4 minutes £0.152/min ~ £0.61 Patient time 7 minutes £0.152/min  £1.06
Self-help Self-help material 1 pack £1.00 £1.00

material 1 pack £1.00 £1.00 NRT 60.48 units £1.92 £116.40
Total cost £3.35 Total cost £121.50

(59 685 x ((4 x £0.435) + (4 x £0.152))) +
(59 685 x £1) + £45 010 = £244 837

Brief advice + self-help materials: total
cost to the health authority £208 548

Intervention 3: Brief advice, self-help
materials, and advice to use NRT

This intervention assumes that doctors advise
all patients who are already receiving brief
advice to use NRT, advise on how to use it, and
offer self-help materials (booklets). This may
take further GP time and hence there may be
more incentive to use specific appointments as
a follow up to an opportunistic visit (although
opportunistic advice is still assumed in these
examples). If NRT takes an additional three
minutes, then the interventions would cost
seven minutes of GP time per smoker plus the
cost of self-help material.

The next stage requires an estimation of the
cost of purchasing NRT products incurred by
smokers who took up NRT (five out of every
100, see Section 4). Table 21 shows the retail
costs of a course of transdermal nicotine
patches. Using the manufacturers’ recommen-
dations for a course of patches, the total cost of
such a course is £182.76 (at retail prices).

The costs of providing advice and NRT
depend upon the proportion of patients
advised to use the therapy. The recommended
course of transdermal nicotine patches is one
15 mg patch daily for eight weeks, followed by
one 10 mg patch daily for two weeks, then one
5 mg patch a day for two weeks. However, it is
unlikely that all smokers using NRT will use
the full recommended course. Estimates of the

Table 21 Pharmaceutical costs 1997: nicotine patches

5 mg £7.20 (7) £12.69 (7)
10 mg £8.36 (7) £14.73 ()
15 mg £9.07 (7) £15.99 (7)

Recommended course of patches comprises one 15 mg patch
daily for 8 weeks, then one 10 mg patch daily for 2 weeks, then
one 5 mg patch daily for 2 weeks.

Source: Monthly Index of Medical Specialties, October 1997.*

Table 22 Compliance and attendance in a trial of nicotine
replacement therapy

Compliance Attenders
Week n % n %
1 601 92 656 82
3 432 76 566 71
6 306 70 436 55
12 184 61 304 38

Source: Compiled from Stapleton et al.**

use of NRT are taken from an analysis of NRT
use in general practice by Stapleton ez al (table
22).* Estimates of use are given after one
week, three weeks, six weeks, and 12 weeks.

The following analysis extrapolates from a
linear trend between these point estimates
which indicate an average patch use of 60.48 at
a total cost of £116.40 (table 23). However,
this will be a high estimate as it includes all
patients. The study showed that the number of
patients attending the general practice declined
with time. Patch use and cost of patches are
therefore reduced by the proportion of non-
attenders to give an estimated consumption of
35.4 patches at a cost of £65.40. This is not
directly obtainable from table 23 due to differ-
ent unit costs for different dosages of patch.

Twenty five per cent of smokers are assumed
already to receive opportunistic brief advice to
stop smoking per year. If all of the additional
50% of current smokers targeted were to
receive advice to use NRT (estimated at seven
minutes), in addition to the self-help material,
the cost to the health authority would be:

(59 685 x £3.045) + (59685 x £1) +
£45 010 = £286 437

A health authority would therefore incur a
cost of £1 in providing the self-help material
and advice to use NRT to 50% of adult smok-
ers. The addition of the cost of the health pro-
motion officer and training costs gives a total
cost of £286 437. Assuming five of the 20
smokers wanting to make an attempt to quit
use NRT, this would be 5969 smokers per
health authority. The cost to smokers would be
£390 343 in transdermal nicotine patches
based on the average patch use as outlined
above. In addition, the cost of smokers’ time,
valued at £63 505, should be included.

Therefore:

Health authority cost = £286 437

Societal cost = £286 437 + £453 848 =
£740 285

Brief advice + self-help materials +
advice to use NRT: total cost to the
health authority £286 437

Intervention 4: Brief advice, self-help,
NRT advice, and a specialist smoking
cessation service

In our worked example we assume that two out
of every 100 smokers will want to take up the
services of a smoking specialist service. How-
ever, experience in one London clinic suggests
that a realistic throughput would be approxi-
mately 500 smokers per annum. This may be
lower than the number of smokers who express
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Table 24  Costs of a specialist smoking cessation service

Therapist (H grade nurse) plus NI and pension £24914

Secretary plus NI and pension £17 684
Administration (stationery/telephone/postage etc)  £750
Premises £5180
Computer costs £500
Total clinic cost £49 028

a willingness to attend a clinic due to factors

such as difficulties getting time off work or

travelling and unwillingness to go out at night.
We assume that the resources to operate a

clinic would consist of:

® One clinical nurse specialist (an H grade
nurse).

® One full time secretary (computer literate).

® Premises: three rooms including one room
for group sessions (half time), one room for
the therapist (full time), and one room for
the secretary (full time). The therapist’s
room and the secretary’s room are assumed
to be 100 ft* each. The room for group ses-
sions is assumed to be 400 ft* and is used for
one quarter of total available time. The
clinic therefore occupies 300 ft* of floor
space. Using estimates from a study at New-
castle City Hospital, the estimated cost of
the clinic is £5180. This includes building
maintenance, engineering, capital charge,
energy, and the site overhead.

® Telephone, stationery, photocopying, and
postage. Costs are taken from a study of the
Smoking Cessation Service undertaken by
the Canterbury and Thanet Health Promo-
tion Unit” as £750. Computer costs of
£500 per year are also included, based on an
estimated purchase cost of £2000 and life
expectancy of four years. This could alterna-
tively represent depreciation if the equip-
ment was sold after one year.

Taking a salary of £22 180 for the therapist,
and adding £1847 employer National Insur-
ance contributions and 4% employer pension
gives a total employment cost of £24 914. A
salary of £17 684 for the secretary gives a total
staff cost of £42 598. To this needs to be added
£5180 for the room rental and the cost of sta-
tionery, telephone charges and computers,
estimated as £750. The total cost is therefore
£49 028 (table 24).

Costs will be incurred by smokers attending
the clinic. We assume an average distance of
three miles to a smoking cessation clinic, made

Table 25 Cost per patient attending clinic

Total cost per

Resource input Total resource use Cost per resource unit patient
GP time 4 minutes £0.435/min £1.74
Patient time 4 minutes £0.152/min £0.61
NRT* 30.24 £1.925/patch £58.20
Self-help materialt 0.5 unit £1.00 £0.50
Patient time in clinic 480 minutes £0.152/min £72.96
Patient travel time 144 minutes £0.152/min £21.89
Patient travel cost 48 miles £0.335/mile £16.08
Clinic cost Smokers’ clinic £49 028 £20.54
Total cost £192.52

*50% of attenders assumed to use NRT, so half NRT cost is used to represent an average clinical

attender.

150% of attenders assumed to use self-help, so half self-help cost is used to represent an average

clinical attender.
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by private transport at an average speed of 20
mph. This gives a cost of £2.01 for a return
journey in travel costs plus £2.74 in time costs.
This is incurred for each session at the clinic by
the 2% of smokers who attend the service.

The time costs in general practice are
assumed to be seven minutes for smokers not
advised to attend the clinic, and these receive
brief advice, self-help material, and NRT
advice. The 2% of smokers advised to attend
the clinic are assumed to receive advice lasting
four minutes (table 25).

The cost to the health authority for the more
comprehensive set of interventions (all four) is
£331 156 plus £803 757 to smokers which
includes the cost of NRT, travel, and time
costs. Thus, the total societal cost is

£1134913.

Brief advice + self-help + NRT +
specialist smoking cessation service:
total cost to the health authority
£331 156

Community interventions
QUIT AND WIN
The following section provides details of the
costs of community interventions incurred by
the health authority. Estimates of the total cost
to society could not be made as the costs are
highly dependent upon exact specification of
the programme. The estimates of effectiveness
are based on Shipley et al.”” The three scenarios
presented are a contest based on minimum
resources, a medium resource/reach interven-
tion, and a maximum intervention. The
authors found resource input to be related to
participation (table 26).

Using these three scenarios, the total costs of
the smoking contests can be estimated as
shown in table 27.

COMMUNITY WIDE CAMPAIGNS

Phillips and Prowle® provide an economic
analysis of the Heartbeat Wales programme.
The cost to the NHS in 1988/9 was £167 000.
The population of Wales in 1988 was
1386 500 males and 1470500 females.
Smoking prevalence was 37.1% for males and

Table 26  Effectiveness and resource intensity of Quit and
Win interventions

Total cost of

Intervention resource resources per
intensity Participation smoker
Minimum 0.27% £0.14
Average 1.26% £0.86
Maximum 3.11% £3.58

Source: Shipley ez al.*

Table 27  Estmated costs of Quit and Win contests to a
health authority

Intervention resource Smokers per health Total cost of

intensity authority contest
Minimum 119 371 £16 712
Average 119 371 £100 271
Maximum 119 371 £420 185
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30.7% for females. Scaling down the costs of
the programme to a typical health authority
and inflating to 1997 prices gives a programme
cost of £30 042.

NO SMOKING DAY
Reid and Smith* estimated the cost of National
No Smoking Day to be approximately £545 800
(inflated to 1997 prices). Although in reality the
national budget is supplemented by local
resources, for the purposes of this work we have
simply divided the total cost between the 100
regional health authorities amounting to £5458
per health authority. We assume that costs to
GPs are negligible, although there may be some
costs if GPs see higher levels of activity. Costs to
smokers are not included, although there may be
some costs incurred if smokers subsequently
seek advice on cessation techniques.

The costs of face to face interventions and
community interventions to a health authority
are summarised in tables 28 and 29.

Cost

Table 28 Costs of smoking cessation interventions to a
health authority: face to face interventions

Intervention Cost

Brief advice £122 899
Brief advice + self-help £208 548
Brief advice + self-help + NRT £286 437
Brief advice + self-help + NRT + clinic £331 156

Table 29  Costs of smoking cessation interventions to a
health authority: community interventions

Intervention Cost

Quit and Win (low) £16 712
Quit and Win (medium) £100 271
Quit and Win (high) £420 185
Broader community interventions £30 042
No Smoking Day £5458

Note: The estimates for the face to face interventions and
community interventions are not directly comparable because,
although the face to face interventions are based on rigorous cost
and efficacy data, the community studies are based on one off
studies.
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Cost effectiveness

In this section we summarise the cost per life
year saved of the four face to face interventions
and the community programmes described in
Sections 3 and 4.

Cost effectiveness

Cost effectiveness data provide a guide for
commissioners by informing them of the
approximate price at which an additional unit
of output can be purchased. For example, the
results indicate the cost at which purchasers
can purchase an extra year of life for a smoker
who stops.

However, these estimates only provide gen-
eral guidance. They indicate the likely benefit
from a particular investment, but costs and
benefits will be specific to local populations
and their characteristics.

Cost effectiveness results depend upon the
alternative interventions being compared and
the question being addressed. Many published
studies, as outlined in Appendices 1 and 2,
compare a new intervention with either “doing
nothing” or “current practice”. The question
addressed is therefore whether smokers should
receive the new intervention rather than
current practice or doing nothing.

Buck et al’ examined cost effectiveness in
terms of the additional costs and effects—for
example, either brief counselling or NRT
therapy over and above smokers receiving brief
opportunistic advice. In the worked examples
presented in this guidance we have examined a
different scenario. What could health commis-

Table 30  Cost effectiveness estimates (health authoriry)

Costs per life year saved
Undiscounted Discounted
Face to face interventions
Brief advice £112 £174
Brief advice + self-help £142 £221
Brief advice + self-help + NRT £173 £269
Brief advice + self-help + NRT + specialist
cessation service £164 £255
Community interventions
Quit and Win
Low £562 £874
Medium £542 £842
High £735 £1143
No Smoking Day £22 £34
Broader community interventions
Low £328 £509
Medium £164 £252
High £33 £51
Table 31 Cost effectiveness estimates (society)
Costs per life year saved
Undiscounted Discounted
Face to face interventions
Brief advice £136 £212
Brief advice + self-help £167 £259
Brief advice + self-help + NRT £448 £696
Brief advice + self-help + NRT + specialist
cessation service £562 £873

No estimates of the total costs to society could be made for the community interventions as the
costs are highly dependent upon the exact nature of the programme.
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sioners expect from a range of smoking
cessation programmes over and above current
cessation activities? The programmes of face to
face interventions were designed to offer
smokers an increasing range of elements.

The estimates in tables 30 and 31 present the
overall cost effectiveness estimates of the inter-
ventions outlined above, over and above
current practice. These are the figures relevant
to a commissioner considering implementation
of one of the programmes in addition to
current practice.

Some health authorities may have already
implemented some part(s) of the programmes
outlined, and therefore wish to examine the
costs and benefits of expanding their service.
Economists examine these marginal decisions
using incremental cost effectiveness ratios.
Incremental cost effectiveness ratios are pre-
sented in Appendix 4.

Summary of the cost effectiveness of
smoking cessation interventions for a
typical health authority
We here present estimates of the cost effective-
ness of the smoking cessation interventions
outlined in Sections 3 and 4 of this guidance.
The average population of a health authority
is almost 500 000. This would include 210 753
adult men and 208 044 adult women. Applying
the smoking prevalences from the 1996 Gen-
eral Household Survey of 29% of men and
28% of women implies that the health author-
ity would include 61 118 male smokers and
58 252 female smokers.

BRIEF ADVICE
Twenty five per cent of smokers are assumed to
receive opportunistic brief advice to stop
smoking per year (see Section 3). The
estimated cost of providing this brief advice
opportunistically to an additional 50% of all
smokers would be £122 899. The PREVENT
estimate for this intervention above the base-
line simulation would be 1101 life years (708
life years when discounted). The estimated
undiscounted cost effectiveness to the health
authority is £112 per life year gained. Includ-
ing the cost of patient time, this cost increases
to £136 per life year gained. The cost to the
health authority is £174 per discounted life
year gained, and to society is £212 per life
year gained.

BRIEF ADVICE AND SELF-HELP MATERIALS

The cost to the health authority of providing
the brief advice plus self-help intervention is
£208 548. PREVENT estimates the result to be
1469 life years gained (945 life years when
discounted). The undiscounted cost to the
health authority is £142 per life year gained
and to society £167 per life year gained. The
cost to the health authority is £221 per dis-
counted life year gained and to society
£259 per discounted life year gained.
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BRIEF ADVICE, SELF-HELP MATERIALS, AND
ADVICE TO USE NRT

The cost to the health authority of providing
self-help and advice to all smokers to use NRT
is estimated to be £286 437. PREVENT
estimates the result to be 1653 life years
gained. The estimated cost effectiveness to the
health authority is £173 per life year saved.
The cost to society would include the cost of
purchasing the NRT and the time spent in GP
consultations. The total cost to society is
£740 285. The cost effectiveness to society is
£448 per life year saved. The cost to the
health authority is £269 per discounted life
year gained, and to society is £696 per dis-
counted life year gained.

BRIEF ADVICE, SELF-HELP, NRT ADVICE, AND A
SPECIALIST SMOKING CESSATION SERVICE

The total cost to the health authority of the
brief advice, self-help, NRT, and cessation
service intervention is estimated at £331 156.
Using the effectiveness evidence presented in
Section 3, we estimate that the provision of a
clinic would result in 2022 life years gained
per health authority (1300 life years when dis-
counted). If the costs and effectiveness results
are combined, the cost to the health authority is
£164 per life year saved whilst the cost to soci-
ety is £562. The cost is £255 per discounted
life year gained to the health authority and
£873 per discounted life year gained to
society.

Community interventions

As we have said above, we are less sure of the
figures for community interventions because
they are based on weaker evidence for effective-
ness.

“QUIT AND WIN” COMPETITIONS

Shipley et al” provide three scenarios of varying
resource intensity and participation. Simulat-
ing the low resource/low participation scenario
with PREVENT provides an estimate of 30 life
years gained per health authority at a cost of
£32 233, The cost effectiveness of such a con-

Cost effectiveness

test is £562 per life year saved. Discounting
this shows the cost to be £874 per discounted
life year saved.

The medium resource use/medium partici-
pation scenario is estimated to save 185 life
years at a cost of £102 667. The cost per life
year is shown to be £542. Discounting the life
years saved shows the cost to be £842 per
discounted life year saved.

Finally, the cost of the high resource
intensity and high participation contest is
£427 380. Such a contest saves an estimated
571 life years at a cost of £735 per life year.
Discounting the results provides an estimate of
£1143 per discounted life year saved.

LOCAL NO SMOKING DAY ACTIVITIES

The estimated cost of No Smoking Day is
£5458 per health authority. Using the esti-
mated effectiveness of 0.15% (see Section 3),
an estimated 248 life years are saved. The cost
per life year is therefore £22. If life years are
discounted, the saving is 160 years at a cost
of £34 per discounted life year saved.

BROADER COMMUNITY INTERVENTIONS

The cost of the community campaign Heart-
beat Wales™ to the NHS was £167 000 which
would represent £30 042 for a typical health
authority. Three different effectiveness esti-
mates (see Section 3) were modelled using
PREVENT. The low effectiveness assumption
yields an estimated saving of 92 life years per
health authority at a cost of £328 per life year.
The medium effectiveness assumption saves
183 life years at a cost per life year of £164,
compared with £33 per life year for the high
effectiveness scenario.

Discounting the results gives estimates of
£509 per discounted life year (low effective-
ness), £252 per discounted life year (medium
effectiveness), and £51 per discounted life year
(high effectiveness).

However, these simulations ignore the rela-
tionship between resource intensity (and there-
fore cost) and effectiveness.
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Conclusions

There is a considerable evidence base to
support smoking cessation interventions but
fewer data are available on cost effectiveness.
Guidance has been provided which should aid
practitioners and commissioners in demon-
strating the value for money using locally
relevant data. The worked examples have been
chosen in order to illustrate the potential
population health gains and costs from inter-
ventions implemented across the whole popu-
lation. However, the estimates provided have to
be used with some care and are based on a
range of assumptions which would need to be
checked against local data.

Research suggests that this general smoking
cessation activity, especially specialist help, is
currently at a low level. In practice, health
authorities may wish to look at a range of
targeted or different types of interventions,
especially when aiming to reduce inequalities.
The costs and health gains of such types of
interventions could be simulated in a similar
way to the worked examples provided here. In
particular, smoking cessation programmes for
pregnant women have been shown to be very
cost beneficial.” The worked examples as-
sumed that health authorities were already
delivering smoking cessation activities. The
calculations assumed additional resources
being devoted to reducing the rates of smoking.
Obviously other criteria may influence the
choice of how to spend these resources.
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The worked examples demonstrate the cost
effectiveness of programmes to aid people to
stop smoking in a stepwise progression. For a
typical health authority a comprehensive
programme of face to face smoking cessation
interventions could be implemented at an
annual cost of £331 000. Such a programme is
estimated to save 1300 life years over a 40 year
period. In cost effectiveness terms our esti-
mates range from £212 to £873 per dis-
counted life year gained. These estimates
compare very favourably with most health care
procedures. In fact, a recent international
review found the median societal cost of over
310 medical interventions to be £17 000 per
life year gained.’

We have also provided some estimates of the
cost effectiveness of community interventions.
However, the evidence base for such pro-
grammes is less robust and, indeed, some of
the figures are based on only one study where
the research design was weak. These figures
for community interventions should therefore
be treated with caution and used as a rough
guide only.

The overall conclusion of this guidance is
that, even if these figures are substantially over-
optimistic, smoking cessation remains better
value than many life preserving medical
interventions.

WBuAdod Aq paraaloid 1sanb Ag 20z ‘9z Iudy Uo /w0 fug xeloyy//:dny woly papeojumod "866T 1aquiadad T U0 2S'8002 €S XUY9IETT 0T Se paysliand isiij :xeloy L


http://thorax.bmj.com/

S28

Thorax 1998;53 (Suppl 5, Part 2):S28-S29

Appendix 1: Key recent cost effectiveness studies
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Setting
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Effectiveness data
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Client costs
How were costs identified?

Type of costing procedure
No. of clients
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Authors

Title

Intervention
Setting

Country
Effectiveness data

Programme costs

Client costs

Type of costing procedure
No. of clients

Results

Authors

Title

Intervention
Setting

Country
Effectiveness data

Programme costs

Client costs

Other costs

Type of costing procedure
No. of clients

Results

Authors
Title

Intervention
Setting

Country
Effectiveness data

Programme costs

Client costs

Type of costing procedure
No. of clients

Results

Authors
Title
Intervention

Setting

Country
Programme costs
Effectiveness data

Client costs

Type of costing procedure
No. of clients

Results

Baxter et al'® (1997)

A cost effective, community based heart health promotion project in England: prospective comparative study.

Action Heart health promotion programme in Wath and Swinton: aim to reduce risk factors associated with heart disease,
including smoking. Compared intervention areas with the non-intervention community of Maltby.

Community

UK

Smoking prevalence before and after the intervention was assessed using a questionnaire mailed to residents in both the
intervention and the control areas. Smoking decreased in the intervention area and increased in the control area between 1991
and 1995. The differences between the areas increased from 4.2% to 9.2%.

Action Heart project office: community project officer and worker, consumables, other costs (e.g. telephones), other NHS staff,
schools expenditure. Total project cost = £110 000

Not included

Records kept during the trial, actual expenditure over 4 year period. Overheads and non-project staff costs from staff diaries and
time sheets. Research costs excluded. Discounted at 6%.

Retrospective

Samples from intervention region = 417 (second period sample) and from control region = 578 (second period sample)
Estimated cost of £31 per life year saved using a conservative cost estimate and £42 using a higher cost estimate. If discounted at
6%, the cost per year saved increases to £117 (low) and £160 (high).

Mudde et al*® (1996)

Cost effectiveness of smoking cessation modalities: comparing apples with oranges?

Community based information, attract smokers to ring quit line and request either free self-help manual or group therapy
Community

The Netherlands

Self-help manual requesters (n=84) and group participants (n=83) were subjected to telephone interviews before treatment and at
six month follow up. Manual group, 33% attempted to quit and 39% of attempts were successful at follow up. Group participants,
77% tried to quit and 28% of these were successful.

Start up costs: training, posters/leaflets, staff, rent of premises, equipment, postage, refreshments

Time, transport

Collected as programme runs

417 calls; 71% requested manual, 28% group programme

Operating cost effectiveness. Self-help = $74.44, group = $193.99

Participants. Self-help = $178.75, group = $666.70

Phillips and Prowle®® (1993)

Economics of a reduction in smoking: case study from Heartbeat Wales.

Community stop smoking advice

Community

Wales, UK

Health benefits are estimated as intermediate and final outcomes. Intermediate results are the reductions in the number of people
who smoke and the amount of tobacco consumed. The final outcomes are reduced mortality and morbidity. Estimates are taken
from disease profiles for CHD, chronic bronchitis and lung cancer. A range of hypothetical estimates for the programme are
presented.

Direct cash costs and staff costs. Costs of programme to health promotion authority; staff costs and consumables and proportion
of overheads. Total cost = £72 000 (year 1), £82 000 (year 2), £150 000 (year 3) and £205 000 (year 4). Staff costs from staff
time recording systems, other costs from the costing systems in place in the health service (not detailed).

Loss of utility due to time commitment, assumed to be leisure time and therefore not included, although there should be some cost
included.

Costs to employers and commerce of screening workforce and offering advice about better health, including no smoking.

Not stated

Population of Wales

Present value of benefits to NHS = £4 134 000. The “economic” appraisal has a present value of benefits of £43 503 000.
Estimated cost of a working life year saved = £5.78

Akehurst and Piercy™ (1994)

Cost effectiveness of the use of transdermal Nicorette patches relative to GP counselling and nicotine gum in the prevention of
smoking related diseases.

Nicorette patches vs GP counselling. Used effectiveness evidence from other studies

General practice

UK

Estimates of mortality reduction and life years saved as a result of the programme were simulated using PREVENT. The
effectiveness evidence was drawn from other studies. Net quit rate for counselling (2.7%) from Cummings et al”> and for NRT
(10.7%) from Tonnesen ez al.** Results showed that, for 1000 smokers, counselling only would save 54.7 life years and NRT would
save 1309 life years.

GP time, Nicorette patches

Not included

Retrospective. Used estimates of GP time

N/A. Effectiveness from other studies used

GP advice = £296/quitter, NRT = £1010/quitter

Marginal effect of Nicorette patch = £1252

Shipley et al’”® (1995)

Community stop-smoking contests in the COMMIT trial: relationship of participation to costs.

Quit smoking contest. Part of COMMIT intervention. 2-3 week registration, clients get self-help material, prize = $1000. Prior to
drawing for prizes, required verification of no smoking

26 communities in the USA

USA

Prize money, media costs, labour costs ($15/hour)

Participation rates for the contests were found by estimating the number of smokers in the area using a random digit dialling
technique and the participation was found by the number of participants in the contest in the city limits.

Effectiveness in terms of outcome is derived from an unpublished follow up of 188 participants showing an 8 month abstinence
rate of 16%.

Not included

Retrospective

Average community = 81 671

Estimated cost per 8 month abstainer = $199 in terms of COMMIT resources. $428/quitter including contributed community
resources
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Krumholz ez al’' (1993)

Cost effectiveness of a smoking cessation program after myocardial infarction.

Nurse visits patient when stable after myocardial infarction and reviews risk of continued smoking and benefits of stopping.
Manual and counselling about temptation to smoke. Effectiveness estimates from other studies.

After myocardial infarction in hospital

USA

Years of life saved by the programme were estimated using a single declining exponential approximation based on data from
published reports

Nursing time $30/hour and self-help manual $10/patient

Nil

Retrospective

Estimates from other studies

$220/life saved

Wasley et al* (1997)

The cost effectiveness of the nicotine transdermal patch for smoking cessation.

Use of nicotine patch and brief counselling versus counselling alone.

Primary care

USA

Effectiveness data compiled from meta-analysis of clinical trials of brief counselling and patch use with counselling

Average cost of patch $4 from surveying five pharmacies; course of patch varies from 4 to 12 weeks (assumes 8 weeks in study).
Assumes 50% clients fully compliant and 50% buy 4 weeks supply. Five minutes of GP time costing $11.64 per person taken
from Physician’s Medicare Fee Schedule. Patients counselled and prescribed patch during routine visits

Nil

Retrospective

400 in each group

Incremental cost for smoker quitting is $1062 due to patch. Combined patch/counselling intervention, average discounted cost
per life year saved (at 5%) ranges from $965 to $1585 for men and $1634 to $2360 for women

Leinweber e al® (1994)

Community stop smoking contests: an effective public health strategy.

“Quit to Win” contest as part of larger cancer prevention programme. Promotional brochure, entry form and nomination of a
“buddy” to verify non-smoking status. Radio, newspaper ads and posters. Prize of trip to California

Community

Canada

Percentages of participants abstinent after 6 weeks (56%), 6 months (27%) and 1 year (21%) follow up from contest.
Effectiveness based on before and after participation in the programme. No control group used

Costs shared by Community Advisory Board, local travel agency and national airline. Total cost $2651 including radio/newspaper
promotion, printing, poster displays, and share in grand prize

Not included

Not detailed

75 contestants

Cost of $165 for each of the 16 one-year quitters. Majority of cost (62%) due to media promotion, 24% for prizes, rest for
printing, display material and postage

Fiscella and Franks™* (1996)

Cost effectiveness of the transdermal nicotine patch as an adjunct to physicians’ smoking cessation counselling.

Counselling versus nicotine patch plus counselling

Primary care

USA

Quit rates taken from meta-analyses of the effectiveness of physician counselling with and without the nicotine patch. These were
translated to life years saved using published data and adjusted to take account of quality of life to estimate the number of quality
adjusted life years (QALYs) gained as the outcome measure for the programmes.

50% chance that patient accepts prescription of nicotine patch; 95% of acceptors use patch fully. Cost = additional cost of GP
time plus cost of patch (based on average published price of month’s supply of Nicorette patches at 1995 $ prices, based on six
pharmacy chains in Rochester, NY). TNP + counselling took 15 min compared with 10 min for counselling alone. Current GP
charges used to estimate cost of GP time. Based on $80/hour.

Cost of patches

Retrospective

Transdermal Nicorette patches as an adjunct to GP advice produced one quitter at a cost of $7332. Based on 45 year old male
smoker, 1 QALY cost $4671. Incremental cost effectiveness ranged from $4390/QALY to $10 943. For a 45 year old male smoker,
nicotine gum estimated at £10 111/QALY (2 mg) and $5581/QALY (4 mg).
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Appendix 2: A review of smoking cessation cost

effectiveness studies

One possible step for planning smoking cessa-
tion interventions would be to draw on existing
cost effectiveness studies. In an earlier HEA
published report Buck and Godfrey” discussed
these studies in a review which was updated for
this guidance. All studies with a primary focus
on the cost effectiveness of smoking cessation
interventions were included. This does exclude
some of the multirisk factor interventions
where smoking may have been one of the risk
factors addressed.

As for the previous study, the literature was
divided into three areas: face to face interven-
tions, community and mass media interven-
tions, and smoking in pregnancy. No new stud-
ies of the cost effectiveness or cost benefit
analysis of smoking in pregnancy were identi-
fied. It is also important to note that most of
the studies suffered from similar shortcomings

Table 32 Summary of the cost effectiveness of face to face interventions

to previously published studies when consider-
ing applicability in the UK. The studies are
predominately US based. Most use reviews of
effectiveness data and crude estimates of cost
rather being prospective costs and effectiveness
studies. Also many of the effectiveness esti-
mates are taken from research trials which may
not reflect UK practice. However, the studies
do illustrate some of the issues which need to
be considered in any local area.

Face to face interventions
Table 32 provides a summary of studies of the
cost effectiveness of face to face interventions,
extending the review from Buck and Godfrey.”
Further details of some of the more recent
studies are provided in Appendix 1.

Law and Ling Tang” undertook a review of
the efficacy of interventions intended to stop

Discount Follow up period

Intervention/details of study Source study Whose results Price year rate (%) (months) Cost effectiveness
GP advice to middle aged males, Williams®? Williams®? 1985 5 N/A L£167/QALY
non-experimental
GP advice to middle aged males, Williams®? Buck and Godfrey* 1992-3 5 N/A £285/QALY
non-experimental
GP advice to middle aged males, Williams®? Buck and Godfrey” 1992-3 5 N/A L£119/QALY
non-experimental: new assumptions
Physician advice to 35-65 year olds: Cummings ez al”’ Cummings ez al”’ 1984 5 12 $705-2058 per life year
baseline estimates saved
Physician advice to 35-69 year olds: Cummings et al® Cummings et al® 1984 5 12 $433-5556 per life year
sensitivity range saved
Physician advice to 45-49 year olds: Cummings ez al® Cummings et al® 1984 5 12 $421-9259 per life year
follow up visit saved
Nicotine gum as an adjunct to Oster ez al® Oster ez al® 1984 5 12 $4113-9473 per life year
physician advice to 35-69 year olds: saved
baseline estimates
Nicotine gum as an adjunct to Oster et al® Oster ez al® 1984 5 12 $2042-50 666 per life
physician advice to 35-69 year olds: year saved
baseline estimates
Three marketing strategies for GP Cockburn et al Cockburn et al Not known N/A N/A
cessation Kkits:
(a) educational facilitator (a) A$142 per GP
(b) volunteer courier (b) A$14 per GP
(c) mail (c) A$6 per GP
Marketing strategy for physician McParlane ez al** McParlane et al** Not known N/A N/A (a) $16.36 per visit
use of pregnancy materials
from the perspective of:
(a) health agency; (a) $30.55 per purchase
(b) society (b) $50.52 per visit
(b) $94.36 per purchase
Brief GP counselling vs. counselling Warner ez al’ Cepeda-Benito® 1995 5 12 Combined patch and
plus nicotine patch counselling intervention:
Men: $965-1585
Women: $1634-2360
Incremental cost effectiveness of Fiscella and Franks®  Silagy ez a/® and Law 1995 3 12 ICER for TNP:
nicotine patch as adjunct to and Ling Tang” $4390-10 943 per QALY
counselling. male and female depending on age.
smokers aged
25-69 in primary care
GP counselling and use of Akehurst and Piercy”® Tonnesen et al’’ Not known 6 18 and 24 GP advice: £296 per

transdermal nicotine patches

Cost effectiveness of cessation
programme after myocardial
infarction

Krumbholz et al’!

Sachs et al”®

Aberg et al®

Not known N/A

quitter, £6838 per death
avoided, £613 per life
year gained. TNP: £1010
per quitter, £37 672 per
death avoided, £3074 per
life year gained

3 months $220 per life year saved.

ascertained

smoking status. 5

year mortality rate

QALY = quality adjusted life year; TNP = transdermal Nicorette patch.
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people smoking. Using estimates derived from
the literature, the authors suggest that the
advice of a GP, which costs about $10 in the
USA or £4 in the UK, can save a life at the cost
of $1500 or £600.

The cost effectiveness of the transdermal
nicotine patch was investigated by Fiscella and
Franks.” The authors attempted to estimate
the cost effectiveness of the addition of a nico-
tine patch to smoking cessation counselling in a
population of male and female smokers aged
25-69 in primary care in the USA. The costs
used in the study were based on GP time
($6.67 per session) and the retail cost of the
patch ($111.90 for a one month supply). Ben-
efits were measured in the number of quality
adjusted life years (QALYs) saved, discounted
by 3% annually. The results of the study
showed the patch to produce one additional
lifetime quitter at a cost of $7332. The cost
effectiveness of the patch was different between
age groups and ranged from $4390 to $10 943
for men and $4955 to $6983 per QALY for
women. The cost effectiveness could be
increased by 25% by limiting prescription
renewals to patients successfully abstaining for
the first two weeks of the programme. This
makes sense because most failures occur within
the first two weeks. The authors concluded that
their findings supported the routine use of the
nicotine patch and the health insurance cover-
age of nicotine patch therapy. The study was,
however, criticised for the absence of long term
(one year or more) follow up rates, and the
omission of any other costs apart from those
borne by third parties.>

A similar question was addressed by Wasley
et al.” The effectiveness of the transdermal
nicotine patch with brief counselling and of
brief counselling alone was extracted from
meta-analysis of clinical trials. The benefits
were measured in terms of years of life saved
and discounted at 5%. The costs used were
physician’s time and patch prescriptions, and
the incremental cost effectiveness was quanti-
fied as the cost per additional life year saved
when counselling plus the nicotine patch was
compared with brief counselling alone.

The results showed that the average cost of a
life saved varied from $965 to $1585 for men
and from $1634 to $2360 for women, the vari-
ations depending on age. The incremental cost
per life year saved ranged from $1796 to $2949
for men and from $3040 to $4391 for women.
The authors concluded that the patch was less
costly per life year saved than other widely
accepted practices, and that the patch should
be recommended to patients wanting to stop
smoking.

The cost effectiveness estimates from the
two studies are different, although the findings
of both studies would indicate that patches are
more cost effective than gum as an adjunct to
physician counselling” using the results of
Oster et al.”® However, Cheung and Tsevat”
criticise all three studies because of the
omission of cost savings as a result of
reductions in smoking related disease or the
costs of increased medical expenditure due to
the years of life gained. There is no consensus

S31

as to whether these costs should be included in
studies as discussed in Section 2.

Akehurst and Piercy estimated the cost
effectiveness of the Nicorette transdermal
nicotine patch as an adjunct to GP counselling
alone. Estimates of the effectiveness of GP
counselling alone and the nicotine patch were
taken from the literature and were assumed to
be 2.7% and 10.7%, respectively, against a
natural quit rate of 1% per annum. The simu-
lations were based on a cohort of 1000
representative smokers in England and Wales
and were performed using PREVENT. Results
for the cohort showed life years gained to be
54.7 for counselling only and 139 with the use
of patches (13.05 and 35.17 years, respectively,
when discounted at 6%). The average cost of a
GP consultation is estimated to be £8 and, for
a full course of patches, a cost to the NHS of
£100.12 is used. Combining the cost and
effectiveness information, the authors showed
the cost effectiveness of GP advice only to be
£613 per life year gained compared with
£3074 for the patch. However, the marginal
analysis shows that, by using the patch as an
addition to GP counselling, the marginal cost
per life year gained is £4526. The authors con-
clude that the costs per life year gained are
probably overestimated as not all causes of
death associated with smoking are included
and the substantial costs associated with smok-
ing related disease are also omitted. Compar-
ing the estimates to the cost per life year gained
from other medical interventions, both
transdermal nicotine patches and GP counsel-
ling offer good value for purchasers’ money.

Warner™ has also reviewed the cost effective-
ness of face to face smoking cessation interven-
tions. He suggests that some of the more inten-
sive interventions had not at the time of his
review been subject to cost effectiveness analy-
sis but that, despite differences between
studies, there seemed to be some consistent
findings. The least intensive interventions such
as brief advice or the use of self-help manuals
yielded more favourable cost effective ratios
than the use of NRT as an adjunct to brief
advice. NRT has been found to be more effec-
tive in effectiveness reviews, approximately
doubling effectiveness rates, but costs have
been proportionally more than this increase in
effectiveness giving a high cost per unit of
effectiveness. As indicated in Buck ez al,” this
conclusion depends crucially on the perspec-
tive taken as, in the UK, this NRT compares
favourably with advice alone when considered
just from the NHS perspective. One factor
mentioned by Warner™ is the effect of different
interventions on different types of smokers.
There is also scope for considering the cost
effectiveness of a stepped programme of care.

Cromwell et al have estimated the cost
effectiveness of putting the AHCPR guidelines
into practice. In contrast to other studies they
conclude that, the more intensive the interven-
tion, the lower the cost per QALY saved.
Unlike previous studies, in this study interven-
tions by smoking cessation specialists were
considered. In effectiveness studies these have
been found to have significantly higher cessa-
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tion rates. The authors also calculated the cost
effectiveness of combined interventions based
on smokers’ preferences for different types of
the five basic interventions. They estimate that
it would cost $6.3 billion in the first year to
fully implement the guidelines and, as a result,
society would gain 1.7 million new quitters at
an average cost of $3779 per quitter, $2587 per
life year saved, and $1915 per QALY.

There are considerable issues in modelling
the cost effectiveness of NRT treatments, espe-
cially as in the effectiveness trials NRT is often
supplied free of charge whereas in reality
patients have to bear some or all of the costs and
this may impact on their compliance with the
treatment. Cox et al’ investigated the effect of
offering gum free of charge to study partici-
pants. A study population of 454 smokers at the
Travis Air Force Base, California were either
offered gum free of charge or purchased gum
from their local pharmacy. The cessation help
included an eight session behavioural modifica-
tion group programme. Of the 375 participants
at follow up, 137 obtained free gum and 207
purchased gum. Thirty one participants did not
use gum. Abstinence was determined by
telephone contact at three, six, and 12 months
following the last session. Results showed a suc-
cess rate of 23% amongst those not using gum,
38% amongst those receiving free gum, and
27% for those who had to buy gum. The differ-
ences were statistically significant. Providing
gum free of charge also increased the use of
gum and the duration of use.

The cost effectiveness of a smoking cessation
programme after myocardial infarction was
investigated by Krumholz ez al>* This is an
example of a situation in which smoking advice
could be routinely given. Patients recovering
from myocardial infarction were either given
no cessation help or referred to a cessation
nurse managed programme. The programme
involved meetings with nurses, a regular brief
telephone follow up after treatment, and expla-
nation of identifying high risk smoking situa-
tions and counselling about how to cope with
the temptation to smoke. The cost of nurses’
time was estimated to be $30 an hour and the
cost of a manual was $10 per patient, giving a
programme cost of $100 per patient. Indirect
costs to patients and costs of additional care in
future years were excluded.

The study showed the cost of the programme
compared with usual care to be $380 for each
individual who quit smoking. Each person who
stopped smoking gained approximately 1.7
years compared with those who continued to
smoke. Dividing the cost per ex-smoker ($380)
by the number of years saved (1.7) gives an
estimated cost effectiveness of $220 per life
year saved. Varying the cost of the programme
using sensitivity analysis showed that, even if
the costs were as high as $2000 per participant,
the cost effectiveness would be $10 000 per
year of life saved providing the programme had
a success rate of at least 12%. The cost
effectiveness would also be higher if it is
assumed that cessation prevents reinfarction.

Appendix 2

Community and mass media
interventions

Leinweber ez al’”’ provide estimates of the cost
effectiveness of a “Quit to Win” contest in
Medicine Hat, Canada. A promotional bro-
chure was used to explain the rules and
included an entry form. Demographic and
smoking history data were collected and a
“buddy” to verify the contestant’s smoking sta-
tus was nominated. The media campaign
included radio and newspaper advertisements,
and the grand prize was a trip to California.

The direct cost of the contest was $2651
which included radio and newspaper promo-
tion, printing of brochures, poster displays, and
a share in the grand prize. The cost was equiv-
alent to $35 per contestant or $165 for each of
the 16 one year abstainers. The majority of the
cost was attributable to media promotion
(62%), with 24% for prizes and the remainder
for printing, display material, and postage. The
authors point to a similar programme in
Finland (the National TV Smoking Cessation
Program and Contest) which achieved a lower
total cost of $24 for every six month abstainer.™
The programme was conducted nationally for a
much larger population with one major prize.
Lower costs per quitter are then attainable as a
result of economies of scale.

Community stop smoking contests were
evaluated by Shipley et al”> using data collected
from 11 COMMIT intervention communities.
Tiwenty six contests were conducted, each hav-
ing procedural similarities. Contests were pro-
moted extensively in the community and
contestants were required to register during a
2-3 week period before the contest; self-help
materials were provided for contestants and the
grand prize was $1000 cash or equivalent. The
project inputs included staff and volunteer
labour at $15/hour, with a mean across
contests of $8350. Total prize values averaged
$2634 and media costs were $7298. The aver-
age total cost of the contests was $24 857 and
a positive relationship was found between par-
ticipation and resources used in the contest.
From an unpublished follow up of 188 partici-
pants in the first contest an eight month
continuous abstinence rate of 16% was calcu-
lated. Using this figure as an approximate quit
rate from the 26 trials, the mean COMMIT
dollar expenditure per successful eight month
abstainer was $199. Including staff labour and
contributed community resources, the esti-
mated cost per abstainer increases to $428.
The authors conclude that the higher estimate
is considerably lower than those associated
with many other stop-smoking interventions,
including physician advice to stop smoking and
advice plus nicotine gum.

Consecutive samples of 84 individuals re-
questing a self-help manual and 83 participants
in group sessions in a Dutch community based
smoking cessation programme were subjected
to pretreatment and six month follow up inter-
views in a study by Mudde er al.* The
programme had been publicised by local media
and by GPs to encourage smokers to call a local
telephone quit line staffed by Municipal Health
Services staff who advised smokers over their
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choice between the two modalities. Of the 417
calls, 71% resulted in sending out self-help
manuals and 28% in participating in group
programmes. Costs of the interventions in-
cluded $25 hourly wage rate for trainers, and a
cost of $10 an hour for group participants.
Transportation costs of $1.50 per meeting were
also included, with an estimated half hour trav-
elling time for each session. The manual was
estimated to cost $3.24 per capita.

Results were adjusted for differences in pre-
vious quit attempts, addiction, and self-efficacy
to yield estimates of 12% successful quitters in
the self-help manual group and 23% amongst
the group participants. Cost effectiveness
estimates were presented from different per-
spectives. The total cost to society of the
programme was $58 352. Operating costs for
the group sessions were 3.8 times higher from
a societal perspective and five times higher
from the perspective of the group participants.
In terms of operating cost effectiveness ratios,
the self-help modality was more cost effective
than the group programme ($74.44 versus
$193.99), whilst the difference was more
significant from the participants’ perspective
($178.75 versus $666.70). The authors con-
cluded that the programme appeared to be
much more cost effective than many other
medical interventions and, when including
savings in terms of reduced cigarette consump-
tion, the programme represented a profitable
social investment of $3600.

A workplace smoking cessation programme
was assessed in a computer analysis conducted
by Warner et al.”" A cessation programme took
place in year 1 and the effects were projected
through time, taking into account a back-
ground trend in a reduction of smoking rates in

Table 33  Summary of the cost effectiveness of media interventions

S33

the community. The authors present a simula-
tion for a workforce of 10 000 employees, and
a cessation programme costing $150 per
participant. The $150 represents a group rate
for a strong intervention with multiple sessions
and sound behavioural counselling techniques.
The estimated cost per cessation in the first
year was $1029. This rises through time as a
result of employees leaving, retiring and
background quitting. In the final year of the
intervention (year 85) the cost per life year
saved was $894. However, this is solely the
health benefit and excludes the economic ben-
efits to the firm which include reductions in
health care costs (for a self-insured firm or an
organisation that pays experience rated premi-
ums), lower absenteeism costs, savings in
on-the-job productivity losses, and life insur-
ance costs.

Ratcliffe ez al”? present the results of an evalu-
ation of a mass media campaign by the Health
Education Board for Scotland which involved
media advertising, a booklet on how to stop
smoking, and Smokeline, a free telephone help
line. A panel of 970 adults were recruited from
a 10% (n = 8547) random sample of callers to
the Smokeline telephone help line. Information
about time spent as a non-smoker and smoking
status after one year was available for 587 panel
members. At the 12 month follow up 9.88% (n
= 58) of the follow up sample reported
themselves as non-smokers, having stopped
smoking for at least six months in the previous
year. The estimated total cost of the anti-
smoking campaign was approximately £1.5
million. The discounted cost per life year saved
estimates ranged from £304 to £656, using the
upper and lower bound estimates of the
number of Smokeline callers.

Cost per life
Tpe of campaign Source study Whose results? Price year  Discount rate Follow up period Cost per quitter  year I;[ ) /
No smoking day Townsend” Townsend” 1985 None applied 12 199
No smoking day Reid and Smith*® Reid and Smith*® 1989 None applied 12 3
No smoking day Reid and Smith* Buck and Godfrey? 1989 None applied 12 15
National mass media Reid and Smith* Reid and Smith* Unclear None applied 3 4
Community programme  Farquhar ez al” Buck and Godfrey® Unclear None applied 17-60 $35-40
Cessation kit NOP Market Research”””  Flay™ Unclear None applied 3 £3.50
Cessation kit NOP Market Research””  Buck and Godfrey” Unclear None applied 3 300
Cessation kit Altman et al” Altman er al® 1981 5% annually 5 weeks $22-144
Cessation kit Altman et al” Buck and Godfrey? 1981 5% annually 5 weeks $108-721
TV clinic Best® Best™ Unclear None applied 6 $48
TV clinic Danaher ez al* Danabher et al*! Unclear None applied 12 $27
TV clinic Danabher ez al*! Buck and Godfrey® Unclear None applied 12 $1503
School prevention Flynn et al*? Buck and Godfrey? Unclear None applied 12 $656-1351
Contest Leinweber ez al® Leinweber ez alP® Unclear None applied 6 weeks—1 year  $165
Contest Shipley ez al”® Unpublished follow up ~ Unclear None applied 8 months $428
Community programme  Baxter ez al* Baxter et al*® Unclear None applied 4 year £31-42
Table 34  Cost benefit analyses of smoking cessation interventions during pregnancy
Long term
Net quit averted costs Benefit cost
Study Intervention group rate Price year ~ Discount rate included Costs (§) Benefits (§) ratio
Ershoff ez al” Hypothetical: community 14 1987 Not applicable No 4 230 13 432 3.2:1
with 100 000 population
Marks et al** Hypothetical 15 1986 Not applicable No 23 505 300 77 808 054 3.3:1
Marks et al** All pregnant Americans 15 1986 4% Yes 23505 300 154 665 134 6.6:1
who continue to smoke
Windsor ez al®® Hypothetical: state-wide 8 1990 Yes Yes 21 600 387 328-989 920 18:1-46:1

intervention in Alabama
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A summary of the studies of cost effective-
ness of media interventions is presented in
table 33.

Smoking cessation during pregnancy

Smoking during pregnancy is linked to low
birthweight and an increased risk of death dur-
ing early life, increased risk of some cancers,
together with learning difficulties. Cost benefit
analyses of cessation interventions during preg-
nancy are likely to show net benefits as the costs
associated with the care of low birthweight chil-
dren are substantial. Smoking cessation pro-
grammes yield benefits to both pregnant

Appendix 2

women and the children of pregnant women so
should provide very favourable results when an
economic evaluation is undertaken.

Estimates of the cost effectiveness of these
interventions are not included as simulations
are not possible using the computer model
used in this guidance. Such simulations are an
interesting potential for further research and
estimation of the differential quit rates and
effects on neonatal outcomes. However, table
34 presents a summary of the results of key cost
effectiveness studies and is taken from Buck
and Godfrey.” No new studies were found in
our updated review.
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Appendix 3: An introduction to discounting

In general, people would prefer to have £100
now to £100 in the future. This implies that
£100 next year is worth less, say £95, than
£100 this year. Similar arguments apply to
health benefits: in experiments people have
been shown to prefer to be healthier in the
present than in the future. Benefits occurring in
the future should therefore be valued less, or
discounted.

Discounting is not possible when process or
intermediate outcome measures are used as
they do not relate to final health benefits. Dis-
counting life years gained or QALY's, however,
has important implications for the cost effec-
tiveness of health promotion compared with
other health care treatments.

In economic evaluations the discount rate
that should be used is a contentious issue.
Rates of 5% and 6% are commonplace. The
formula for discounting is shown below.

B, B,
+ +
(I+r) (1417

PV =B, +
which generalises to:
(1+r1)r

In most «cases costs are incurred
immediately—for example, a national No
Smoking Day—and remain undiscounted; in
contrast, benefits are delayed and therefore
heavily discounted.

Prevention activities therefore appear less
cost effective than, for example, acute care
because the benefits from treatment or cure
options tend to occur in a shorter time scale
and are thus discounted to a lesser degree.
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Appendix 4: Incremental cost effectiveness

In the examples shown in tables 35-38 brief
advice is compared with current practice.
Estimates are not provided for the clinic
intervention as it is not a simple increment
to the previous programme, since all individu-
als do not receive the same intervention inten-

sity in general practice (if the GP believes
patients require the clinical intervention, the
patient receives four minutes of advice as
opposed to the seven minutes for patients
receiving the advice, self-help, and NRT inter-
vention).

Table 35 Undiscounted incremental cost effectiveness estimates (health authority)

Undiscounted
Cost per
Incremental life incremental life
Face to face interventions years saved Incremental cost vear saved
Brief advice 1101 £122 899 £112
Brief advice + self-help 368 £85 648 £233
Brief advice + self-help + NRT 184 £77 890 £423
Table 36  Discounted incremental cost effectiveness estimates (health authority)
Discounted
Cost per
Incremental life incremental life
Face 1o face interventions years saved Incremental cost year saved
Brief advice 708 £122 899 £174
Brief advice + self-help 237 £85 648 £362
Brief advice + self-help + NRT 118 £77 890 £660
Table 37  Undiscounted incremental cost effectiveness estimates (society)
Undiscounted
Cost per
Incremental life incremental life
Face 1o face interventions years saved Incremental cost year saved
Brief advice 1101 £150 116 £136
Brief advice + self-help 368 £94 721 £257
Brief advice + self-help + NRT 184 £495 448 £2693
Table 38 Discounted incremental cost effectiveness estimates (society)
Discounted
Cost per
Incremental life incremental life
Face to face interventions years saved Incremental cost year saved
Brief advice 708 £150 116 £212
Brief advice + self-help 237 £94 721 £400
Brief advice + self-help + NRT 118 £495 448 £4199
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