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ABSTRACT: Primafty prevention is usually regarded as the most desirable goal in
efforts to control tobpcco-related diseases. However, this has not been very effective so
far; moreover, it would take 30—40 yrs for primary prevention to transiate into major
health benefits. Modification of tobacco products and/or reduction of tobacco use
may also have some|impact on tobacco-related diseases. A tobacco dose-dependent
risk has been observed in these diseases, including cancer, cardiovascular diseases,
" chronic nonspecific respiratory disorders, and problems during pregnancy.

Reduced smoking| (smoking fewer cigarettes, leading to a reduced intake of toxic
substances) may be indicated in individuals who: 1) are failing in cessation attempts;
2) want to quit but are unable to do so; and 3) do not want to quit but want to reduce
smoking. Studies hgve shown that nicotine replacement medications may be an
untapped source in efforts to reduce smoking.

Based on Austrian data, it is estimated that, approximately 10 yrs after implemen-
tation, a 1% reductibn in smoking could save 14 male lung cancer deaths each year,
and a 50% reduction would save 700 male lives. Inclusion of females and other
tobacco-related dise saggest that thousands of lives could be saved if smoking
could be reduced by 50%. In the European Union, such a reduction in smoking could
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save 2100,000 lives ahnually. Even a 1% reduction would save 1,000 lives.
ced smoking should be explored as a valid method of reducing
in those unwilling or unable to quit smoking.
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Each year, approimately 3 million smokers die prema-
turely because of cigarette smoking [1], and health profes-
sionals must take into account that 30—70% of these deaths
are avoidable [1]. There are three main ways of dealing
with this problem. |

Primary prevention, By definition this appears to be the
optimal solution, sifice it would eradicate the problem in
approximately 50 yrs, However, there are two drawbacks:
no primary prevention programme has so far been effec-
tive [2]; and it would take 30—40 yrs for any major health
benefits to occur, because young people smoking today
will develop tobacco-related disease in future years.

Modlification of tobadcco products. Theoretically, this offers
an opportunity to reduce tobacco-related harm. Switching
from high- to low-tdr cigarettes appears to reduce harm to
some degree [3], and new types of cigarette, such as Pre-
mier® and Eclipse® [4], that heat, rather than burn, to-
bacco, could be beneficial as long as their use does not
deter smokers from|quitting. The most effective forms of
modification are those products that do not heat or burn
tobacco, i.e. smokeless tobacco. Some such preparations,
e.g. moist snuff ("snus”) used in Sweden, do not appear to
cause oral or other cancers [5]. In addition, snuff appears
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much less likely to cause cardiovascular disease than ciga-
rette smoking [6, 7].

Smoking reduction and cessation. Many smokers want to
quit, and a recent European study conducted in Denmark,
France, Germany, Spain and the UK reported that 5 and
14% of smokers intend to quit in the next 1 and 6 months,
respectively [8]. However, only 2-3% of smokers attempt-
ing to quit finally succeed [9], and only about half of those
who have ever smoked can quit during their lifetime, pri-
marily because of nicotine dependence. Thus, the majority
of motivated quitters fail [10]. This inability to control
tobacco use may become distressing if the smoker deve-
lops a tobacco-related disease, such as chronic obstructive
pulmonary disease (COPD).

Although many smokers want to quit, it appears that
more smokers want to reduce the number of cigarettes
smoked daily. Indeed, in the European study above, 39%
of respondents stated that they were trying to reduce smok-
ing [8]. Although physicians have often advised patients
to smoke less, this advice has seldom had any lasting
effect. This is probably a result of the nicotine dependence
seen in most smokers, which causes them to return to their
preferred blood nicotine levels after a period of suffering
mild withdrawal symptoms. If most smokers need to ob-
tain nicotine, but not the tar, carbon monoxide (CQO) and
other substances contained in cigarette smoke [11], then
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this presents an oppbrtunity to reduce tobacco-related
harm by supplying nidotine in the form of nicotine medi-
cations [12]. Thus, ehcouraging the large proportion of
smokers who want to feduce smoking to do so could com-
plement cessation programmes by improving public health
and the status of patients with tobacco-related disease, e.g.
COPD [13]. For patignts with COPD who cannot or do
not want to quit, it isja medical imperative to help them
to reduce exposure tp the toxic substances in cigarette
smoke. |

Does reduced sinoking result in less harm?
Cancer

Cigarette smoking Jis the principal cause of cancer of
various organs, includjng the lung, larynx, oral cavity and
oesophagus. Smoking] has also been shown to contribute
to cancer of the bladdpr, kidney, pancreas, liver, stomach,
anus, penis, vulva and cervix [14, 15]. For cancers of the
lung, larynx, oral cavity and oesophagus, there is a dose-
dependent relationshif] between cigarette consumption and
risk [16]; those who smoke =40 cigarettes-day-! have dou-
ble the risk of developing lung cancer compared to those
who smoke =20 cigardttes-day-! [17]. Similarly, those who
smoke =10 cigarettes|day” have a fourfold reduction in
risk [17] (table 1).

A dose-dependent fe
cancer of the pancreap, stomach, liver, cervix, anus, vul-
va and penis [16, 18-£3]. A recent study of patients with
grade 1 cervical intrajepithelial neoplasia reported a sig-
nificant correlation befween the extent of smoking reduc-
tion and the change in|lesion size [24].

Overall, smoking >20 cigarettes-day-! corresponds with
an increased risk of developing cancer, with those who
smoke =40 cigarettes-flay-! at greatest risk. It appears that
when heavy smokers quit, they experience a smaller reduc-
tion in the incidence of lung cancer than light or moderate
smokers [16]. One sudy of the possible cancer mark-
er anti-benzo(a)pyrend diolepoxide-deoxyribonucleic acid

(DNA) found that, in fddition to cessation, a 50% reduc-
tion in smoking also dltered the antibody response to this
marker 25].

Pulmonary disease

Cigarette smoking i also the principal cause of chronic
nonspecific respiratory symptoms (e.g. cough, phlegm
production, dyspnoea,|wheezing, etc.) and of COPD [24].
The number of cigarettes smoked daily correlates strongly
with the risk of develollin g respiratory diseases, with heavy

Table 1. — Risk of de\floping lung cancer as a function of
the number of cigarett¢s smoked daily [17]

Cigarettes-day"! n Relative risk

0 (nonsmoker) ] 1.0
1-10 5.5
11-19 | 11.2
20 ; 14.2
21-31 204
>31 220

Table 2. — Annual decrease in forced expiratory volume in
one second (AFEV1) as a function of the number of
cigarettes smoked daily [28]

Cigarettes-day™! n AFEVI mL
0 36
14 44
5-15 46
16-20 54

smokers more likely to experience chronic nonspecific
respiratory symptoms than light or moderate smokers {26].
A dose-dependent relationship between COPD and ciga-
rette consumption has been shown [27]. In longitudinal
studies, the annual loss of forced expiratory volume in one
second (FEV1) among smokers depended on the number
of cigarettes smoked daily [28] (table 2). These results
have been confirmed by several population-based longitu-
dinal studies in different countries [28]. DockerY er al.
[29] analysed spirometric measurement in 8,191 smokers
from six cities in the USA and found that for each pack-
year smoked the mean loss of FEV1 was 7.4 mL for males
and 4.4 mL for females [29]. Heavier cigarette consump-
tion correlates with a higher prevalence of small airways
obstruction and a lower capacity for diffusion [26]. Thus,
ajthough consumption of even a few cigarettes per day
poses a risk for the pulmonary airways, smoking 220 cig-
arettes-day-! causes most harm [26-28].

Cardiovascular disease

Hypertension, hypercholesterolaemia and smoking con-
stitute the main risk factors for cardiovascular disease [30].
Smokers have a greater risk of suffering from coronary
heart disease and cerebrovascular disease than nonsmok-
ers. Studies of cigarette smoking and cardiovascular disease
have also indicated a dose-dependent risk relationship; the
degree of risk is related to the number of cigarettes smok-
ed (cumulative consumption), with heavier smoking as-
sociated with higher risks of myocardial in-farction,
re-infarction and death [18, 30].

Smoking has also been identified as an important risk
factor for peripheral vascular disease and abdominal aor-
tic aneurysm [30]. In addition, smoking >15 cigarettes-
day! reduces limb salvage rates; patients who smoke >15
cigarettes-day-! have much higher amputation rates fol-
lowing arterial reconstruction than those who smoke <15
cigarettes-day-! [30]. Winiwarter-Buerger disease (throm-
boangiitis obliterans), an inflammatory and obliterative dis-
ease of the blood vessels of the extremities leading to
tissue ischaemia and gangrene, is caused by cigarette
smoking, and can only be treated by quitting [30]. How-
ever, no clear dose-dependent risk has been shown be-
tween smoking and this disease [31].

Pregnancy

Cigarette smoking results, in a dose-dependent manner,
in several complications during pregnancy (e.g. abortion)
and lower birthweight babies [32]. One study found that
although quitting smoking during pregnancy produced the
greatest increase in birthweight, a 10% reduction in the
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ly higher birthweights than those babies whose mothers
continued smoking|the same number of cigarettes during
pregnancy. In addition, mothers wha reduced the number
of cigarettes smokeld daily during pregnancy did not have
a greater risk of lov birthweight babies (defined as <2.5

kg at delivery) than!

Implications

It can be conclu
the healthiest deci
less., as maost studi
relationship (high
greater health risk),
sumption is likely t
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nonsmoking mothers [34].

{ed from the above data that quitting is

on that smokers can make. Nonethe-
s have shown a dose-dependent risk
cigarette consumption represents a
a significant reduction in cigarette con-
reduce harm in smokers.
re few direct demonstrations that re-
lead to improved health in individual
reversibility of most smoking-induced
Hose-dependent risk curves and the ab-
ion of threshold effects, make it likely
h in smoking may produce health bene-

fion of reduced smoking

Reduced smoki

means smoking fewer cigarettes on

an individual level|Reduced smoking is not an end goal,

but an indicator

an intermediate stage. As the real

objective is to degrease smoking-related morbidity and

mortality, there is
reduction in the n

need to establish a link between a
ber of cigarettes smoked and reduced

harm. However, aslany direct assessment of the effect of
reduced smoking ok future mortality and morbidity would
be a difficult and logg-term undertaking, it may be possible
to evaluate the impdct of reduced smoking on surrogate or
intermediate parameters linked with tobacco-related dis-
eases.

One method to jreduce harm would be to aim for a
reduction in the exposure to toxic substances in inhaled
smoke. The best, anid most specific, assessable compound
that could serve as b marker for total smoke intake is CO,
either in exhaled akr or bound to haemoglobin (COHb).
Thiocyanate, whicl can be sampled from saliva, also cor-
relates reasonably Well with the amount of tobacco smok-
ed. In contrast, the number of cigarettes per day, the
easiest measuremegt, does not correlate completely with
the intake of toxic pubstances; when cigarette smoking is
decreased, the remaining cigarettes are often smoked more
intensively [35], sojthe reduction in exhaled CO is usually
about 20% less than the reduction in cigarettes {13, 35].
Thus, a 50% reduktion in daily cigarette consumption
would translate intq a 30% reduction in the intake of toxic
substances. ‘

Review of rpduced smoking studies using
njcotine replacement

Two studies haye investigated the utility of nicotine
replacement medicgtions to reduce smoking [13, 36].
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The first study enrolled 15 healthy heavy smokers (>40
cigarettes-day-!) who were not interested in quitting. Whe-
ther these smokers wanted to reduce the number of ciga-
rettes smoked was not stated [13]. All smokers had normal
pulmonary function and bronchoscopy status at baseline.
The study goal was to reduce the number of cigarettes
smoked daily by 50%, and smokers were instructed to use
at least [0 pieces of 2 mg nicotine gum per day for 9
weeks. However, the amount of gum each smoker used
was not reported.

Cigarette smoking declined rapidly within the first
week, from a mean of 5] to 19 cigarettes-day!; this reduc-
tion was maintained for the duration of the study, with no
evidence of a loss of treatment effect over time. Mean
exhaled CO levels decreased from 49 parts per million
(ppm) at baseline to 27 ppm at 4 weeks, and remained at
this level until week 9; this represented a reduction of
44%. Of 11 smokers who were followed up, four show-
ed some loss of treatment effect from week 4 to week 9
(measured using exhaled CO), but this regression was
small. Bronchoscopy at week 9 showed a decline in the
composite rating of bronchial friability, erythema, oedema
and secretions from 8.5 10 6.5, a reduction of 24%. The
number of cells recovered declined by 20%, from 104x
106 to 73x108. The fevel of neutrophils in bronchial sam-
ples declined by 38%, from 21 to 13%, and a similar but
smaller decrease was observed in alveolar samples. A sig-
nificant reduction in neutrophil elastase was also reported
[13].

This study is important because it shows that, with min-
imal input from the investigators, heavy smokers were
able to significantly reduce the daily number of cigarettes,
and that this reduction was maintained for 2 months. An-
other important finding was that, in addition to reducing
the intake of toxic substances, physiological indicators of
lower respiratory function were improved, even in healthy
subjects.

However, as the study did not include a placebo control,
it cannot be concluded that nicotine was responsible for
the reduced intake of toxic substances. In addition, as the
study involved a selected population of heavy smokers, it
is difficult to generalize the resuits.

In the second study, 143 Swedish smokers unable to/
uninterested in quitting but who were willing to reduce
smoking, were allowed to familiarize themselves with the
nicotine gum, patch, tablet, spray and inhaler for | week
{36]. The smokers were then divided into two groups; in
the first group, smokers could choose any one of the nico-
tine preparations to aid smoking reduction over a period
of 2 weeks. In the second group, smokers were randomly
assigned to a nicotine preparation chosen by the investiga-
tor. After 2 weeks, the groups crossed over. Smokers were
not given a target daily number of cigarettes but were ask-
ed to reduce smoking as much as possible, while smoking
enough "to feel comfortable”. At study entry, the mean
consumption was 23 cigarettes-day-!, and the mean score
on the Fagerstrtdm Test for Nicotine Dependence was 70,
indicating that these smokers were much more dependent
than the average Swedish smoker.

During the first week, when all five medications could
be used, smoking decreased by 37% from 23 to 14 ciga-
rettes-day-!, and mean exhaled CO levels were reduced
from 23 1o 18 ppm (a reduction of 19%). During the two 2
week study periods, the overall consumption continued to
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decrease to 10 cigafettes-day! (-56%) and the overall
CO level decreased jto 15 ppm (-35%). However, the
reductions in cigarette¢s smoked daily and CO levels were
greater when the smokers could choose their own nicotine
medication. !

Salivary cotinine lgvels did not change over time and
remained near 350 ngmL-! throughout the study. Nicotine
withdrawal symptomE did not increase as smoking was
reduced. During the gtudy, seven smokers (5%) quit smo-
king. Surprisingly, W% of smokers reported that their
desire to stop smoking had increased as a consequence of
participating in the dtudy, and 92% considered reduced
smoking to be a gopbd method for ultimately stopping
smoking [36].

This study confirmed the results obtained in the earlier,
smaller study [13], i 4. large reductions in cigarette smok-
ing and exhaled CO levels can be achieved and maintain-
ed despite some ‘compensatory smoking of the remaining
cigarettes. [n addition: reduction is possible for those who
smoke less than one lpacket daily; nicotine exposure did
not increase despite cbncomitant use of cigarettes and nic-
otine medications; sfokers can significantly reduce the
number of cigarettes{smoked daily without experiencing
withdrawal symptonis; and, importantly, motivation to
quit was increased with reduced smoking.

itant nicotine medications
reduced smoking

Risks of concd
and|

edication for reduced smoking may
involve long-term us¢, but there are few existing data on
whether the long-term use of these preparations poses any
health risks. Nicotinelis not considered to be carcinogenic
and does not appear tp contribute to COPD.

Use of nicotine

Cardiovascular effeci

With respect to cardiovascular effects, animal studies
have shown that high doses of nicotine represent an in-
creased risk factor for coronary disease [37]. However,
whether nicotine increases the risk of cardiovascular dis-
ease in humans is debatable. For example, it appears that
Swedish users of smbkeless tobacco (snuff), who ingest
similar amounts of ficotine to smokers, do not have a
higher incidence of caronary disease than nontobacco users
[6]. Moreover, smokdrs of high-nicotine cigarettes do not
experience more cordnary artery diseases than those who
smoke low-nicotine ¢igarettes {38]. The adverse cardio-
vascular effects of smbking have been attributed mainly to
CO, oxidant gases an§l glycoproteins, rather than nicotine
[29,33].

Only one study, th¢ Lung Health Study [39], has inves-
tigated the long-termjuse of nicotine medications. One of
the aims of this study| which involved 3,000 smokers, was
to examine the effectlof smoking cessation on pulmonary
disease. All smokers were strongly encouraged to stop
smoking with the aid bf nicotine gum. However, after 1 yr,
40% of those who had quit smoking and 25% of those still
smoking were still uding the gum. In addition, 10% of ail
participants used nicptine gum for the entire 5 yr study
period. There was nd increase in the incidence of cardio-
vascular events either in those who had achieved absti-
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nence but continued use the gum or, more importantly,
those who continued to smoke with concomitant gum use.
On the basis of these results, the investigators concluded
that long-term use of nicotine gum appears to be safe [39].

Similarly, a short-term (10 week) study involving 584
smokers with active cardiac disease found that transder-
mal nicotine did not increase the incidence of cardiovas-
cular events compared to placebo [40].

Pregnancy

The other area of concern is the use of nicotine during
pregnancy [41]. It is unclear whether the adverse effects of
smoking during pregnancy are caused by vasoconstriction
of the placental artery by nicotine or foetal hypoxia as a
result of CO delivery to the foetus [42]. Although nicotine
supplied as gum does slightly increase some indicators of
foetal distress, postmarketing surveillance has shown no
increase in perinatal events either with the gum or the
patch [42, 43]. This may be because nicotine obtained
from the gum or patch produces much more gradual and
lower venous nicotine levels than the rapid, high arterial
levels achieved with cigarettes [38].

At whom should reduced smoking be targeted?

Reduced smoking may be indicated in those individuals:
1) who are failing in cessation attempts. Reduced smok-
ing could be suggested for failed quitters until they are
motivated to attempt to quit again; 2) who would like to
quit but are unable to do so; and 3) who do not want to
quit but want to reduce smoking. ]

It is particularly important for physicians to motivate
highly nicotine-dependent smokers to contemplate cessa-
tion or reduced smoking, since these individuals have a
higher risk of developing smoking-related diseases, such
as cancer [44, 45] and COPD [46]. Another important
group to target is smokers already suffering from tobacco-
related disease(s) who are unable to quit smoking.

To what extent low nicotine-dependent smokers will
respond to reduced smoking using nicotine replacement
remains to be clarified, as obtaining nicotine may not be
the primary reason for smoking in these individuals.

Practical implementation of reduced smoking

With respect to the practical management of reduced
smoking, baseline smoking values must by ascertained,
preferably using exhaled CO or plasma COHD levels. Al-
termatively, plasma nicotine and/or cotinine (the major
metabolite of nicotine, with a much longer half-life) levels
could also be used.

Smokers should be fully informed about reduced smok- Q
ing, and the end goals (complete cessation for those wish-
ing to quit and a significant reduction in the number of
cigarettes smoked daily for those not yet ready or moti-
vated to quit) should be discussed. A common goal for
both groups could be a 50% reduction in the number of ¥
cigarettes smoked daily within a few weeks of commen- -
cement. Smokers need time to adjust to their nicotine
replacement medications, and it is important that full



information is provided on the use of the various prepara-
tions available. It is preferable to allow smokers to try dif-
ferent nicotine prephrations and select the one they feel
to be most helpful oh an individual basis. Although none
of the existing nicotine replacement medications is more
effective than the others, the utility of different prepara-
tions may vary acrpss smokers. In addition, long-term
compliance is likely]to be better if individuals feel com-
fortable with their ctfosen preparation.

Although nicoting patches are convenient to use, they
may not be the ideal|preparation for use in reduced smok-
ing programmes. Firstly, patches may not satisfy those
smokers who want # direct and discrete effect following
nicotine administration. A continuous infusion of nicotine
will not be capable of producing significant subjective
effects. Secondly, concomitant use of the nicotine patch
and cigarettes may rksult in more nicotine being ingested
because of the develppment of tolerance to the continuous
low plasma levels ¢f nicotine achieved with the patch.
From the point of view of safety, it may be better to avoid
the concurrent entrylinto the circulation of nicotine from
two devices (patch plus cigarettes). As it is unlikely that
smoking will take plhce at the same time as the other nico-
tine preparations (gym, nasal spray, oral inhaler and tab-
let) are being used,|these preparations are more suitable
for reduced smoking| programmes.

Finally, smokers should be encouraged to use their pre-
ferred nicotine repla¢gement medication frequently, in order
to facilitate smoking fewer cigarettes. If a substantial re-
duction in the numbgr of cigarettes smoked daily has not
been accomplished within a few weeks, the treatment may
need to be re-evaluated.

What can be gained from reduced smoking?

inyestigated the related concept of ex-
posure reduction fognd that diminishing the tar yield of
cigarettes in the UK fhad a moderately beneficial effect on
mortality from ischjemic heart disease and lung cancer
[3]. ]

It has recently bekn estimated that a 1% reduction in
smoking in Austria |could, 10 yrs after implementation,
reduce the number of male deaths from lung cancer by 14
per annum. A 50% r¢duction in smoking would, therefore,
prevent 700 premathire male deaths from lung cancer.
Inclusion of female smokers and other tobacco-related dis-
eases suggests that, gven in a country with a small popula-
tion, thousands of premature deaths could be prevented if
the number of cigarg¢ttes smoked per individual could be
halved (M. Kunze, p¢rsonal communication).

A similar estimatipn based on Swedish epidemiological
data found that if the number of cigarettes smoked daily
could be reduced by|50%, this would result in a 31% re-
duction in male lunf cancer mortality after 15 yrs [47].
Extrapolation of thede Austrian and Swedish results to the
. entire European Unipn suggests that at least 100,000 pre-
mature deaths from fpbacco-related diseases could be pre-
vented if individual §moking could be reduced by 50%. If
this goal seems optiistic, even a reduction of 1% would
save 1,000 lives.

It is very difficultjto estimate potential health gains in
individuals who reduce smoking. A 50% reduction of
smoking in the corhmunity may not correspond to the

|
|
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same risk reduction in an individual smoker who cuts cig-
arette smoke intake by 50%, i.e. if two smokers with the
same toxic intake reduce smoking by 50% and another
smoker quits totally, it is not known whether the gain to
society will be the same. Furthermore, how do two reduc-
tions of the same absolute magnitude, one from 20 to 15
cigarettes daily and the other from five to zero cigarettes
daily, compare in terms of risk reduction? More research
is, therefore, needed to answer these and other such ques-
tions.

The use of nicotine replacement medications to aid re-
duced smoking is not likely to reduce these potential
health gains, given that nicotine obtained from these prep-
arations does not appear to be implicated in the develop-
ment of cancer or COPD, and poses only a minimal risk
for cardiovascular disease. n

Finally, although these calculations are speculative, they
may underestimate the potential health gains to be made
from reduced smoking.

Summary and conclusion

Societies have not yet generally been successful in con-
trolling the tobacco epidemic and its sequelae. Existing
strategies have had, at best, a moderate impact on tobac-
co-related harm, ¢.g. although the incidence of lung can-
cer has started to level out in many countries, decreased
incidences are rare. There is, therefore, a need for new
strategies to be explored.

Nicotine replacement appears to present a logical op-
portunity to reduce tobacco-related harm, given that most
smokers smoke in order to obtain nicotine and that no
untoward events have been observed in smokers who use
concomitant nicotine replacement medications. It is inter-
esting to note that Sweden, which has the lowest inci-
dence of tobacco-related harm among developed countries
[48], has unintentionally been used as a reduced smoking
paradigm. Sweden has relatively few smokers; in 1996,
only 18% of Swedish adults were daily smokers (L. Ram-
strdm, personal communication). However, approximately
28% of adult Swedes use nicotine daily, the explanation
being that approximately one third of all nicotine con-
sumed is in the form of moist snuff ("snus"). A recent
study of Swedish physicians, whose tobacco use reflects
that of the general population, found that 6% of physi-
cians smoked, 10% used snuff, and 9% used nicotine
replacement medications [49]. The practice of using snuff
has not been found to significantly increase mortality.
Thus, reduced smoking and/or abstinence combined with
alternative nicotine delivery devices appears to be an un-
tapped resource in the quest to reduce tobacco-related
harm.

Interestingly, the use of snuff in Sweden allowed hea-
vily dependent smokers to quit [50]. It is known that in
smoking cessation programmes, nicotine replacement the-
rapy is of most benefit to highly dependent smokers. If
this is also true for reduced smoking, the potential health
benefits may be even greater than those estimated because
in these analyses all smokers were considered equally
dependent ([47], and M. Kunze, personal communication).
However, the incidence of tobacco-related lung cancer is
higher among highly dependent smokers [44]). A higher
degree of nicotine dependence also appears predictive for
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development of COPD [46], and head and neck cancer
[45]. Although it remdins to be proved, it seems possible
that smokers with the fhighest risk of developing tobacco-
related disease could|benefit most from using nicotine
replacement medicatidns as an aid to reduce smoking.

At a community lelel, various actions can encourage
reduced smoking inclyding higher taxes on cigarettes and
prohibiting smoking, at work and in public places. On an
individual level, reduded smoking spontaneously occurs,
e.g. after a failed cesshtion attempt; however, this occurs
infrequently and is s¢ldom maintained. It may be fea-
sible for low nicotine-dependent smokers who are strongly
motivated to reduce §moking to do so without nicotine
replacement, but it is unlikely that highly dependent and
less motivated smokerp will be able to succeed.

There is also a needifor more effective nicotine replace-
ment medications. In| order to reach smokers who are
indifferent to changing their smoking habits, the alterna-
tive nicotine delivery| preparations must be at least as
effective as cigarettes. In this context, Swedish moist snuff
is a good example of an effective product that has contri-
buted to a reduction in{smoking-related harm [50].

In conclusion, nicotine obtained from nicotine replace-
ment medications is s4fer than that obtained from cigaret-
tes, and offers highly ldependent smokers an opportunity
to control their smokjng. Reduced smoking is possible
and may be enhanced {with njcotine replacement medica-
tions. Certain groups df smokers may be better candidates
for reduced smoking| programmes. As tobacco-related
harm depends on the gqumber of cigarettes consumed, re-
duced smoking may rEult in huge gains in public health.

Finally, reduced smoking may represent the first step
towards cessation for those smokers who are not ready or
willing to quit.
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