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Steve Parvott, Cliristine Goditey

Smoking imposes a huge econemic burden on socey—
currently up to 15% of total healthcare costs in developed
countries. Smoking cessation can save years of life, at a very low
cost compared with alternative interventions. This chapter
reviews some of the economic aspecis of smoking cessadon.

Who benefits from cessation?

The most ohvious benefits of stoking cessaton are
improvements in life expectancy and prevendon of discase.
However, cessation also improves individuals’ quality of life as
smokers tend to have a lower self reported health status than
non-smokers, and this improves after stopping smoking.

There are also wider economic benefits 1o individuals and
society, arising from reductions in the effects of passive smoking
in non—smok(_rs and savings to the health service and the
employer. These wider benefits arc often omited from
economic evaluations of cessation interventons, which
consequently tend to underestimate the true value for money
afforded by such programmes.

Economic burden of smoking

Many estimates have been made of the econcinic cost of
smoking in terms of health resources. For 1he United States
they typically range from about 0.6% 10 0.85% of gross
domestic product In absolute terms, the US pubhc health
service estimates a total cost of $50bn (£29bn; €42bn) a year for
the treatment of smoking related diseases, in addition to an
annual $47bn in lost carnings and prodectvity. Estimated total
costs in Australia and Canada, as a proportion of their gross
domestic product, are 0.4% and 0.56% respectively. In the
United Kingdom, the weatment of smoking related disease has
been estimated to cost the NHS £1.4bn-£1.5bn a year (about
0.16% of the gross domestic product)~including £127m to treat
lung cancer alone.

When expressed as a percentage of gross domestic product,
the economic burden of smoking seems to be rising, In reality,
however, the burden may not be increasing, but uxstead, as more
discases are known 10 be attriburable to smoking, the burden
attributed to smoking increases, Earlier estimates may simply
have underestimated the true cost.

Passive smoking

In the United States, passive smoking has been estimated to
be responsible for 1% of total expenditure on childhood
respiratory conditions, and marernal smoking has been shown
to increase a(ahhcafc > pc dmlh b" ‘w]‘)() a year fm ch‘]dun
uicter age 5y
the United Ixmg'h)
ng childhood dlness s

estimaied 4
ated 1O passive s ;
1000 deaths in
at an estirnated cost of ahout £12.8

[rassive smoking accounts for at le
non-smokers,
2007 prices.

By g vear ar

100 ;
73 Non-smoker

] - —_ ) <20 cigareties/day
80 “_‘ 7T R r_ - ;_gﬁdgamtes/day

LT

eif rated score

o,
o

E

BB |

20

=3
R
4

a1l Liid Lol il
45-54 55-64 65-74 »75

(=3
f
!

1
7
{

[

Age group

Self rated bealth status (100 = best Imaginable health state), by age and
smoking status. Data from Kind et al. UK papuletion norms for EQ-3D. York:
Cenwe for Health Economics (Discussion paper 172)

Benefits of smoking cessation

Smokers and their families

° Improved qualiry and quantity of life for those stopping smoking

» Improved quality and quantity of life for those living with smokers
through a reduction in the harm from passive smoking

Society

« Lower healtheare expenditure an treatment of smoking induced
disease

o Less workplace absenteeisin due to smoking related disease

o Less harm from passive smoking in public places

s Reduction in costs related to cleaning up after stmokers (cigarette
ends, ash, etc and damage from these 10 floors and furnishings)

‘assive smoking causes illness and premature loss of Iife
at all ages from the prenatal period 1o late zdult life
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Cost of absenteeisn:

Absenieeisin arising freim smoking related disease it 2
cause of lost productivity, a cost incurred by employers. An
arinual estimated 34 million days are lost in England and Wales
through sickness absence resulting from smoking related illness,
and in Scotland the cost of this productivity loss is about £400m.

Cost effectiveness of cessation
programmes

Clear evidence exists that smoking cessation interventions are
effective. However, to show value for money, the costs as well as
the effectveness of such programmes have 1o e examined. The
overwhelming evidence is that face to face cessation
interventions provide excellent value for money compared with
the great miajority of other medical interventions.

Scveral complex factors influence cost effectiveness. For
example, although a cessation programme tends fo be more
effective as its intensity increases, increased intensity is-
associated with increased costs, therefore increasing both sides
of the cost effectiveness ratio. This was illustrated in a study by
Parrott et al (1998) of the range of intensities of smoking
cessation interventions in the United Kingdom. The researchers
exarnined these interventions using local cost data and life years
saved as predicted from the PREVENT simulation model. They
looked at four interventions: a basic intervention of three
minutes of opportunistic brief advice; brief advice plus self help
material; brief advice plus self help material and nicotine
replacement products; and brief advice plus self help material,
nicotine replacement products, and a recommendation to
attend a smoking cessation clinic. The most cost effective
intervention was the brief advice alone (cost £159 per life year
saved, £248 when discounted at 6%), although the most
intensive clinical interventions still represent good value for
moeney at £1002 per life year saved when discounted at 6%.

The cost effectivencss of putting the US Agency for
Healihcare Research and Quality’s dinical guidelines on
smoking cessation into practice has also been estimated, for
combined interventions based on smokers’ preferences for
different types of the five basic recommended interventions.
The cost of implementation was estimated at $6.3bn in the first
year, as 2 result of which society would gain L7 million new
quitters at an average cost of $3779 per quitter, $2587 per life
vear saved, and $1915 per quality adjusted life year (QALY). In
this study the most intensive interventions were calenlated to he
more cost effective than the bricfer therapies.

Care should be taken when extrapolating the results of
these evaluations, as cost effectivencss estimates are likely to be
time and counuy specific and highly dependent on the
healthcare system in question. In a system of fee for seyvice, as
in the United States, monetary rewards may he necessary 1o
encourage provision. On the other hand, if patients who swop
smolking place a reduced burden on the primary care budget
future years, the incentives to provide such services may be
inherent in the systen.

FPharmacological interventions
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Cost effectiveness estimates for healthcare providers

Costs per life year saved (£)
Undiscounted Discounted

Type of intervention
Face {0 face

rief advice 155 248
Brief advice plus self help 185 303
Bri plus self help pius KRT 59 815
Brief advice ph 65 1022

plas spe
Community

Quit and win” programme:

Medium intensity 534
“No smoking” day 26
Broader community health 192

promotion nterventions
(nedium intensity)

NRT =nicotine replacemnent therapy. Dat from Parrott et al, 1998 {see Further
Reading box), revised to veflect 2001-2 prices.

Discounting is # method of adjusting for the fact that
individuals prefer to incur costs in later periods and
enjoy benefits in the current period. Applying a discount
rate transforms future values into current values, taking
this preference into account
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Brisf advice + seif help { }
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£643-£1500 for advice plus bupropion, md £
nicotine replacenent, and bupre
used, dhe ranges are £741-£1780, £473
respectively. These costs again cornpare favourably
of other healtheare interventions, Bu upropion does see
cost effective than NRT, although the evidence base {or the
cffectiveness of bupropion is much less extensive than for NRT,
and results should therefore be treated with caution.

The cost effectiveniess of bupropion has been investigated in
Spain with a decision model (Musin et al, eighth meeting of the
Society for Research on Nicotine and Tobacco, Savannah,
2002). The model presents results in an incremental analysis
over and above opportunistic advice in primary care. The
findings show that if all motivaied smokers in Spain were 0 use
the therapy, over a 20 year period 44 285 smoking related
deathis would be averted at a saving to the healthcare system of
€1.25bn. In the United States, studies have predicted savings of
between $8.8m and $14m over 20 years when bupropion is
added to an insurance plan. In 2 UK study, Stapleton ¢t 2l
(1999) used data from a randomised placebo controlled trial of
nicotine patches and a survey of resource use to show that it
general practiioners were allowed to prescribe transdermal
nicotine patches on the NHS for 12 weeks, the cost per life year
saved would be £398 for people aged under 35, £345 for those
aged 35-44, £432 for those aged 45-54, and £785 for those aged

5-65. Since Stapleton’s study was published, NRT has been
made available in Britain through NHS prescripdon. However,
studies have tended to exclude potential side effects of
bupropion and are again based on a more limited cffectiveness
database then the evidence for the effectiveness of NRT
products. ‘

The means by which the provision is financed is 2 crucial
determinant of the cffcctiveness of smoking cessation products.
Evidence shows that smokers are more likely to take up
smoking cessation interventions if they are provided by their
insurance scheme or health service than if they have to pay for
them themsclves. In the United Kingdom, NHS provision can
reduce costs through bulk buying and discounts from
pharmaceutical manufacturers. The price for a packer of seven
15 mg Nicorette patches, for example, costs £15.99 through
retail oudets, compared with an NHS purchase price of only
£9.07, a reduction of about 43%. It is also clear that decreases in
the price of NRT products and increases in the price of
cigarettes would lead to substantial increases in per capita sales
of NRT products.

The photograph of the Marlboro advertisement in
with permission from Mark Hendey/Panos.
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Comparative ¢ ather common healthcare treatments

nna.}yc s of the Natienal Institute for Clindeal
Esicellen
Incremental cost (£)
Per quality
adjusted Per life
Intervention Life year year gained

Zanamivir in managing influenza 9500-31 500

Taxanes for ovarian cancer
Taxanes for breast cancer

6500-10 000
7000-24 000

Implantable cardioverter
defibrillators for arrhiythmias

26 000-31 000

Glycoprotein ITh/ Tz inhibitors for 7000-12 000
YEOP

acule coronary syndrmnes

¥ 10 0G0-15 000
attention-d ﬁcit_/hy]_v:mcri\‘rh\j
disorder in children

Tribavirin and interferon )fa for h ep atitis C

First six months’ treatment 3000-7000
5000-36 000
30 060 B

Second six months’ treatment

Laparoscopic surgery for inguinal

_ 3ery £
hernias
Riluzele for motor nearone disease
Orlistat for o‘Jccrv in adulis

34 000-43 0

20 006-30 000

Adapted from Raftery (BAG] 2001;323:1300-3),

Key points

@

Savings to the healthcare system, a reduction in the harm caused
by passive smoking, and savings to employers are all relevant in
evaluations of cessation interventions

The econarnic cost of smoking in the United Srates may be as high
as 1.15% of gross domestic product in terms of healthcare costs
alone

The estimated cost to the NHS is £1.4bn-£1.5hn

Cessation interventions offer excellent value for money when
compared with some other healthcare interventions

Some studies have quantified outcornes in Jife years saved, not
allowing for changes in quality of life, thereby Aanderestimat ng the
cost effectiveness of smoking cessation by almost half
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Foreword

In 1962, the Royal College of Physicians published its first report on the effects of smoking on health, drawing

attention to the strong relationship between cigarette smoking and lung cancer. The report concluded that this

association was probably causal, that smoking may also cause other diseases including chronic bronchitis and
coronary heart disease, and that smokers may be addicted to nicotine.

In the years since that report was published, the frue scale of the harm caused by smoking has become
apparent. Smoking is now recognised as the single largest avoidable cause of premature death and disability in

Britain and in most other economically developed countries, and probably the greatest avoidable threat to public
health worldwide.

Public recognition of the health risks of smoking was probably one of the major factors underlying the progressive
fail in smoking prevalence that occurred in Britain between the early 1960s and mid-1990s. However, recent data
suggest that it is now beginning to stabilise in Britain at approximately one in four adults, whilst smoking in
younger people is becoming more common. To achieve further marked reductions in smoking prevalence, it is
therefore necessary to look in more detail at the factors that cause individuals to smoke, and fo consider new
methods of primary and secondary prevention.

This report addresses the fundamental role of nicotine addiction in smoking. It is now recognised that nicotine
addiction is one of the major reasons why people continue to smeke cigarettes, and that cigarettes are in reality
extremely effective and closely controlled nicotine delivery devices, Recognition of this central role of nicotine
addiction is important because it has major implications for the way that smoking is managed by doctors and
other health professionals, and for the way in which harmiul nicotine delivery products such as cigareties should
be reguiated and confrolled in society. At a time when smoking siili causes one in every five deaths in Britain,
measures designed o achieve further reductions in smoking are ciearly important and, if successful, will realise
substantial public health benefits. It is time for nicotine addiction to become a major health priority in Britain. This
report explains why.

February 2000 KGMM ALBERT!
President, Roval College of Physicians
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Key points
Tobacco smoking in Britain

s Smoking prevalence in Britain has declined during the past 50 years; this trend now appears to be
stabilising
in 1997 in Britain approximately one in four adults were cigarette smokers
By age 15, one in four British children are regular smokers
Smoking causes one in every five deaths in Britain, and the loss of more than 550,000 years of life before
age 75
e The greatest impact of smoking on mortality is on deaths from lung cancer, ischaemic heart disezse and
chronic obstructive airways disease
Passive smoking dameages children before and after birth
Thirty percent of pregnant women in Britain smoke
Smoeking is strongly related to poverty and deprivation
Smoking costs the NHS an estimated £1.5 billion per year
« No other single avoidable factor accounts for such a bigh proporiion of deaths, hospital admissions o
general practitioner consuliations
Smoeking is the single rost important public health problem in Britain
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Nicotine raceplors are | tinthe braln and many other organs very markedly in thelr binding,
activation and desensifisation characterisiics

Cigarettes deliver rapid doses of niicotine to receptors in the brain

Animal studies provide strong and consistent evidence that nicotine is addictive

The addictive effect of nicetine is mediated at least in part by stimulation of dopamine releasa in the
nucleus accumbens

Pure nicotine has poteniial adverse sffects on the human body but unlike cigareftes does niot appear to
cause cancer or significant cardiovascular dicease

Pure nicotine may be harmiul to the fetus in pregnancy but is likely to be far less hazardous than the
effects of smoking.

Psychological effects of nicotine and smoking
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Smoking is widely believed o have positive effects on mood

Objective evidence suggests that the only improvements in mood resuiting from smoking are those
arising from the relief of withdrawal symptoms

Smoking withdrawal symptoms are relieved by nicotine

Nicotine intake in smokers is stable and consistent over time

There is strong evidence of psychological dependence on cigareites

The major psychological motivation to smoke is the avoidance of negative mood states caused by
withdrawal of nicotine

Is nicotine a drug of addiction?

Nicotine obtained from cigarettes meets all the standard criteria used to define a drug of dependence or
addiction

Historically, and in contrast fo addiction to opiates or alcohol, addiction to nicotine has not been
recognised as a medical or social problem in Britain

Nicotine is highly addictive, 1o a degree similar or in some respects exceeding addiction to 'hard' drugs
such as heroin or cocaine

Most smokers do not smoke out of choice, but because they are addicted to nicotine

The natural history of smoking: the smoker's career

Addiction to nicotine is estabiished in most smokers during teenage years, in many cases befere reaching
the age at which it is legal to buy cigarettes

Teenagers who smoke one or more cigarettes per day demonstrate evidence of addiction similar to that
seen in addicted adulis, but addiction can be evident at lower levels of smoking

Addiction to nicotine is usually established in young smokers within about a year of first experimenting
with cigareties

s A small proportion of smokers, approximately 5%, do rnot appear to be addicted o nicotine

Once addicted, most simokers are unable {o give up smoking even when they develop disease caused by
smoking and made worse by continued smoking

Only about 2% of smokers succeed in giving up in any ysar

About 50% of young adult smokers will still be smoking when they are 60

Regulation of nicotine intake for smwlers, and implications for health

&
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Management of nicotine addiction
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Effective interveniions to reduce nicotine addiction are available at both population and individual levels
The fact that smoking is 0 common in Britain means that even interventions that have small effects on
smoking pravalences can. ¥ widely applied, vield substantial returns in ferms of the numbers of peopie who
give up smoking

hicotine replacerment therapy anproximately doubles the effectiveness of most other currently available
smoking cessation interventions

Smoking cessation interventions, including nicotine replacement therapy, are extremely cost effective,
costing society between £212 and £873 per year of life saved in 1996 prices

The cost-effectiveness of smoking cessation interventions using nicotine replacement therapy compares
very favourably with most other medical intervention.

Effective smoking cessation services should therefore be universally available to smokers through the
NHS

Smoking cessation services must be able to adapt to accommodate new effective therapies and
interventions in the future

Further research into the use and safety of nicotine replacement therapy relative to continued smoking
during pregnancy is needed Regulatory approaches io tobacco products in Britain

Cigarettes are extramely damaging to consumers and yet have enjoyed unparalleled freedom from
consumer protection reguiation

Much of the reguiation applying {o tobacco in Britain has been in the form of 'voluntary agreements' with
the tobacco industry

The use of additives in cigarettes has not been subject to appropriate assessments of public health
impact

The policy of progressively reducing tar yields from cigareties, and of printing tar yields on cigarette
packs, is based on flawed measurement methodology and may be ineffective in terms of achieving public
health benefits

Pharmaceutical nicotine delivery products (eg nicotine replacement therapy) are subject io regulation by
the Medicines Control Agency and are required to meet the same safety standards as any other drug;
however, cigarettes are exempt from these controls '
Cigarettes are tohacco-based nicotine delivery products and should be subject {o the same safety
standards as any other drug.

A co-ordinated nicotine regulation framework needs to be established in Britain to resolve anomalies in
the sale and promaotion of nicotine delivery products, to maximise current and future public health

onclusions

Most smokers do not continue to smoke cigarettes ouf of choice, but because they are addicied to
nicotine

Micotine addiction is the underlying cause of the massive burden of premature death and disability
caused by smoking in Britain

Doctors, other health professionals and indeed society as a whole, need o acknowledge nicotine
addiction as a maior medical and social problem

Treatment for nicotine addiction should be universally available for all smokers as a routine facility of the
National Health Service

Tobacco products must he made subject to safely regulations that are consistent with the controls that
apply to ail other drugs available in Britain, and so that they are commensurate with the extent of the
damage to individuals and scciety that smoking causes
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