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ABSTRACT
Objective To review the implications of recommending
smokeless tobacco (ST) use as a harm reduction
approach for low-income and middle-income countries
(LMICs).
Method Narrative review of published papers and other
data sources (including conference abstracts and
internet-based information) on the health risks posed by
the use of ST products for individual smokers and for the
population with a focus on their implications for LMICs.
Results Swedish snus has a relatively lower toxicity
profile than ST products available in other markets,
including older products used in the US and products
used in Africa and Asia. The experience with snus in
Sweden provides information on the effects of snus use
in a population where cigarette smoking was already
culturally ingrained. However, population effects are
likely to be different in those LMICs where smoking is not
yet the dominant culturally accepted form of tobacco
use. The total effect may be negative in countries where
locally-popular ST products have substantially higher
disease risks than Swedish snus and where there is
limited regulatory and tobacco use surveillance capacity.
Conclusions Issues relating to how populations in
LMICs respond to marketing efforts, the risks of the dual
use of ST and smoking, and the capacity to regulate ST
products need to be considered in making decisions
about harm reduction strategies in LMICs. The public
health effects of supporting ST as a harm reduction
strategy may vary substantively in countries with
different pre-existing tobacco use patterns.

INTRODUCTION
Globally, tobacco use currently accounts for just
over 5 million deaths annually, a number expected
to increase to over 8 million deaths annually by
2030.1 It is predicted that 70% of these future
deaths will occur in low-income and/or middle-
income countries (LMICs). The increase in future
deaths is expected to be largely due to increased
cigarette use; however, smokeless tobacco (ST) use
accounts for a substantial number of deaths,
including about 60 000 deaths annually on the
Indian subcontinent alone.2

Cigarette smoking prevalence has decreased over
the last two decades in most high-income coun-
tries, but continues to increase in several LMICs.3

The principal tobacco control strategies articulated
in the WHO Framework Convention on Tobacco
Control (FCTC) include preventing tobacco
use initiation, promoting cessation and protecting
non-smokers from the adverse health effects of

secondhand smoke.4 Nevertheless, there continue
to be new tobacco users and established tobacco
users who are unable or unwilling to quit.5 6 The
continuing, and in some countries expanding,
prevalence of cigarette smoking has led to a broad-
ening of traditional tobacco control strategies to
include ‘harm reduction’ approaches such as
considering the use of STas a means of reducing the
use of combusted tobacco products.
Several papers describe the challenges of tobacco

harm reduction even in developed countries,
notably the US and Sweden.6e11 This paper
intentionally avoids a detailed consideration of the
value and risks of recommending ST use in devel-
oped countries. Instead it focuses on the differences
in the circumstances and patterns of use in LMICs
and how they might influence policy considerations
about ST use in those countries.

CONCEPTS OF TOBACCO ‘HARM REDUCTION’
Broadly speaking, all tobacco control strategies can
logically be defined as ‘harm reduction’ strategies,
since avoiding tobacco use reduces risks, but the
contemporary usage of the term refers specifically
to the objective of minimising the net damage to
health for continuing tobacco users and the general
population by substituting less harmful tobacco
products for more harmful ones, particularly ciga-
rettes.8 There is sometimes a dynamic tension
where changes that may benefit some individuals
(eg, switching from cigarettes to low nitrosamine
ST) may bring about changes that may injure
others in the population (eg, an increase in adoles-
cents taking up ST, who then switch to cigarettes
because of the marketing of ST). This may require
a balancing of different forms of harm.12e15 This
balance may be quite different in LMICs than in
wealthier countries, and may well be different for
different LMICs. What may reduce harm in one
country or a subpopulation within a country may
create harm in another.
Much of the evidence supporting ST use as

a harm reduction approach aimed at reducing use of
combusted products comes from men in Sweden
and a few other higher-income countries. In these
countries, smoking has been the dominant form of
tobacco use and the formulation of some of the ST
products displays a lower risk profile than that of
many ST products widely used in parts of Africa
and Asia.16e21 The overall disease risks resulting
from ST use are indeed lower than those for
smoking cigarettes, and, in the case of currently
available low-nitrosamine ST products such as the
snus used in Sweden, there are dramatically lower
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oral cancer risks. Swedish ‘snus’ refers to a moist snuff tobacco
product prepared by heat treating, rather than fermenting, the
tobacco; it has relatively low levels of carcinogenic tobacco-
specific nitrosamines, polycyclic aromatic hydrocarbons and
heavy metals, compared with ST products from other parts of
the world.22 23 The distinctive manufacturing process of the
Swedish snus and its storage in refrigerators until sold is thought
to be responsible for the lower levels of carcinogenic nitrosa-
mines in these products.7 Swedish snus has a cancer risk profile
that is substantially lower than the ST products available in
other markets, including the older products used in the USA, and
its cancer risk profile is markedly lower than that of most of the
ST products commonly used in Asia or Africa.16e21 24

EVIDENCE OF DISEASE RISKS AT INDIVIDUAL LEVEL
STuse has been associated with oral, oesophageal and pancreatic
cancer.24 However, most available evidence suggests that ST
products currently on the Swedish market are not associated
with a significantly increased risk for oral cancer.24 25 There is
also little evidence to suggest that ST use increases the risk of
lung cancer or chronic obstructive pulmonary disease.24 25 The
magnitude of the risk and the disease pattern for those risks
differ markedly for the formulations of ST products used in
different geographical locations.21 26 The formulations of ST
used in parts of Africa and Asia, notably in the Sudan and India,
produce very high risks for oral cancer and some other
cancers and are responsible for a substantial proportion of the
tobacco-related morbidity and mortality in these areas.24

Findings from recent meta-analyses27 28 on the cardiovascular
risk associated with ST use, and even more recent studies in the
USA and Sweden,29 30 suggest that the risk of myocardial
infarction is low or not evident for Swedish snus type products.
However, an increased risk for fatal and non-fatal strokes has been
more consistently demonstrated with STuse, albeit with a lower
risk for snus use. The overall RR for stroke associated with
formulations of STused in developed countries is estimated to be
between 1.20 and 1.40,27 28 a risk which is substantively lower
than the risk levels associated with smoking (RR¼2.5). In marked
contrast, the cardiovascular risk posed by STuse in populations in
52 countries, including India, other Asian countries and African
countries, includes a risk of myocardial infarction for STusers that
is only slightly lower than that for cigarette smokers, suggesting
that the cardiovascular risks for ST products may vary substan-
tially according to the product, particularly in LMICs.31

The use of snus in Sweden and of ST in India has been
associated with adverse reproductive health outcomes.32e34 In
South Africa, ST use has been associated with significantly
reduced gestational age, but not with low birth-weight babies.35

A recent African study associated STuse with a precursor lesion
for cervical cancer.36

The enormous range of toxicities seen with different formu-
lations of ST use make it inappropriate to treat all forms of ST
use as equivalent in harm reduction discussions. The reality for
many LMICs is that the ST products most likely to be used are
more hazardous indigenous forms rather than those with risks
equivalent to Swedish snus. This makes recommending ST use
as a harm reduction strategy a much more complex, and
potentially hazardous, policy choice in LMICs.

IMPACT ON SMOKING INITIATION AND EFFECTIVENESS AS
A CESSATION AID
Much of the debate emphasising ST use as a harm reduction
strategy focuses on whether it serves as a gateway in to or out of

cigarette smoking. While some evidence suggests that ST use is
a gateway into smoking in the USA,37e40 studies from Sweden
suggest that snus use is associated with a lower likelihood of
daily smoking among adolescents.10 11 41 These differences may
be due to cultural differences in the influence of ST on smoking
initiation in adolescents, differences in public policy (eg, differ-
ential taxation and thus the pricing of different forms of
tobacco) and/or differences in tobacco industry marketing
strategies used in these two countries. Only limited data are
available on the role of ST in smoking initiation outside the USA
and Sweden; however, preliminary South African findings
suggest that STuse may be a significant predictor of adolescent
smoking uptake.42 More cohort studies are needed in non-
Western countries with significant ST use.
Cross-sectional studies in Sweden suggest that snus may be at

least twice as effective in helping smokers quit than medicinal
nicotine formulations.11 43 However, the only randomised
controlled trial comparing both product types as cessation
interventions failed to show any significant difference using the
standard 6-month outcome measure of abstinence.44 Most cross-
sectional studies in Sweden use self-reports of daily smoking,
making it possible for daily smokers who have become inter-
mittent smokers to be classified as quitters. The difference
between the findings of the controlled trial and those of the
cross-sectional studies may therefore be partly explained by
differences in the outcome measures used, for example, long-
term intermittent smoking was reported as more common
among snus users.45

Several studies suggest that at least 70% of ex-smokers in
Sweden, especially women, did not use snus to quit,46e48

suggesting that other tobacco control efforts are likely also to
have contributed to the decline in smoking prevalence. There is
a need for well controlled follow-up studies to elucidate the
impact of ST use on smoking cessation in LMICs.

DUAL USE CONCERNS
There is some concern that the cigarette industry has entered
the ST market to promote the situational use of ST by smokers
rather than to promote cessation of the use of smoked prod-
ucts.49 50 Recent US studies suggest that smokers currently
unwilling to make a quit attempt are more likely to use alter-
native products for partial substitution, rather than for complete
substitution.50 51

Dual use seems to be more common among younger adults
than among older adults in the USA52 53 and in South Africa.54

Recent national and regional studies from other LMICs such as
India,55 Nigeria56 and Uzbekistan57 also suggest that as many as
20% of adult ST users also smoke concurrently. The Swedish
situation is less clear, but recent national long-term follow-up
data on the pattern of tobacco use among the Swedish middle-
aged population suggest that dual use is also a concern there,
particularly among those with lower educational attainment.58

Although past adult surveys in Sweden suggest that only 10% of
daily snus users also smoke daily,48 59 a recent cohort study
suggests that as many as 45% of exclusive snus users became
dual users 10 years later.58 Some argue that dual use could be the
transition period to eventually taking up exclusive ST use or
quitting all tobacco use. However, the recent findings from
Sweden suggest that about a third of dual users remained dual
users after 10 years.58 More longitudinal data on the trajectory
of dual use outside of Sweden are still needed.
Whatever the trajectory of dual use, a more important issue is

estimating the extent to which dual use contributes to harm
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reduction. A recent published review by industry scientists
concluded that the health outcomes for dual users are no worse
than those associated with exclusive smoking.60 In fact, other
than a reduced risk for cancer, the data suggest that there is no
risk reduction for cardiovascular diseases, particularly strokes. As
previously noted, a large cross-country study that included
products from LMICs demonstrates a significantly higher risk
for myocardial infarction among those who smoke and chew
concurrently, compared to those who only smoke.31 Others have
suggested that dual users have a higher degree of dependence52 61

and a steeper trajectory and more prolonged tobacco consump-
tion than exclusive users of either only snus or only cigarettes.61

Based on the evidence and key inputs to modelling approaches12

used in estimating the harm reduction potential of promoting
ST use as a strategy, dual use poses a significant threat to the
harm reduction goal, particularly in the unregulated markets
found in many LMICs, where members of the public may not be
able to distinguish between the risk profiles of Western-style ST
brands and those of local brands or where the local brands may
be used concurrently with cigarette smoking.

The harm reduction potential for ST, or any other alternative
nicotine-delivery product, depends largely on the change in the
net number of smokers: how many confirmed smokers switch to
ST products as opposed to the number of additional cigarette
smokers created by first using ST and then switching to ciga-
rettes. Hence, the receptivity of smokers to products and
the marketing of products to adolescents are important.62e65

The capacity to continuously monitor how the population
responds to marketing efforts is therefore also an important
consideration.

PRODUCT MARKETING AND COMMUNICATION OF RISK
The experience in Sweden is quite different from that in other
countries where STuse has been widespread, including Norway
and the USA. In the US, ST has been widely marketed since the
1970s, but marketing efforts have largely focused on young
men.66 It is likely that, as a result, ST use has been confined
largely to young men, with little evidence of dependent adult
smokers shifting to ST as a harm reduction effort.67 This
observation suggests that a replication of the Swedish experience
may depend on the marketing messages used, and that the
Swedish experience may be the result of non-generalisable
cultural factors. At the very least, the decision to encourage the
use of ST as a harm reduction strategy in LMICs must be
accompanied by close attention to the marketing strategies
used for these products, and we must exercise caution in
assuming that all countries will have the same cultural response
as Sweden did.

Regulations regarding the marketing messages communicated
about STuse for harm reduction are needed, since the industry’s
current marketing practices in some LMICs68 69 and high-
income countries have raised concerns.12 49 Practices suggesting
an industry strategy to use ST harm reduction messages as
a public relations ploy, while continuing to aggressively promote
cigarette use, include cross-branding ST products with known
cigarette brands,12 49 extending marketing to media channels not
necessarily restricted to smokers70 and promoting situational
use.12 49 71 There is concern that the communication of RR to
consumers, while important, may be used to subvert compre-
hensive advertising bans in several countries that are parties to
the WHO’s FCTC.72 The differences in disease risks for
formulations of ST used in LMICs also raise questions about
appropriate educational messages about STuse and suggest that

regulatory control regarding the risk profile for the products that
are allowed to be marketed should be a critical component of
any harm reduction strategy in LMICs.
The industry has been able to communicate with smokers in

South Africa about snus using information leaflets at points of
sale to describe how to use the products and the advantages of
using snus, including claims that the product ‘helps to reduce
or quit smoking’ and comments such as ‘you can enjoy it when
you cannot smoke’ (figure 1). This ‘natural experiment’ that
started in South Africa during 2005, as with a similar effort in
India during 2002,68 appears to have failed, as snus use remains
negligible, even though the use of traditional snuff by indige-
nous non-smoking women remains high in both these coun-
tries.55 73 The failed South African and Indian ‘experiments’
with snus are further evidence that the Swedish experience
may not be transferable to other cultures.20 A recent survey
among Uzbekistan adults also suggests that very few (<5%)
smokers are willing to switch to ST, even if cigarette prices
double.57

APPLYING THE EVIDENCE OF REDUCED RISK AT POPULATION
LEVEL IN LMICS
National death rates in Sweden demonstrate a dramatic decrease
in male cigarette smoking prevalence and resultant male lung
cancer rates over the last few decades.10 This decline in preva-
lence is associated with increased ST use by Swedish males.
Considerable evidence suggests that the increased use of STwas
a substitute for cigarette smoking and may therefore be
responsible for part of the decline in the male smoking preva-
lence and lung cancer rates in Sweden.10 However, some chal-
lenge this assertion,74 arguing that the observed smoking
rate decrease among Swedish men since the early 1960s is
a response to a range of tobacco control measures introduced in
Sweden.74e76 The drop in lung cancer rates among Swedish
males is the strongest evidence to date for the use of ST as
a harm reduction approach at a population level, but several
caveats are important in applying this evidence to LMICs.
Switching from daily cigarette use to exclusive ST use clearly

offers individual smokers a significant health gain, but the
magnitude of the population benefit depends on the product
used and the pattern of use, both of which may differ in terms of
the consideration of costs and benefits for LMICs. The popula-
tion impact of ST for tobacco harm reduction is defined as the
difference in risks between cigarette smoking and ST use
(depending on ST formulation) and as the effect of policies
encouraging STuse as a harm reduction strategy on the number
of future cigarette smokers and the total burden of tobacco-
related diseases.
The potential positive population impact includes:

< A reduction in the initiation of cigarette smoking by
substituting the initiation of ST use.

< A delay in the initiation of cigarette smoking by first use of
ST.

< Reductions in the number of smokers derived from switching
to ST exclusively.

< Reductions in the frequency and intensity of cigarette
consumption by substituting ST use for some cigarettes
during dual use.

< Switching to ST in ways that ultimately lead to abstinence
from all tobacco products.
Adverse population impacts on cigarette use includes:

< The initiation of cigarette use among STusers who would not
have become cigarette smokers had they not first used ST.
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< A delay or deferral of smoking cessation because of conflicting
messages on the hazards of tobacco use or as the result of the
dual use of smokeless and smoked tobacco products.

< Reduced cessation by smokers who use ST products to try to
quit and who fail, when other approaches might have led to
abstinence.

< Reduced benefits from restrictions on where smoking is
allowed on the intensity of addiction and likelihood of
cessation by the use of ST in settings where smoking is not
allowed.

< The continued use of ST among individuals who would
otherwise have quit all forms of tobacco use (this may be
a particular concern for geographic areas where the forms of
ST used pose relatively high disease risks).
The balance of these effects for population harm may indeed

be different for LMICs. Again, a principal difference likely to be
present is the substantially greater disease risks observed for
specific formulations of ST used in many LMICs, but there are
also other differences that should be considered, based on the
stage of the tobacco epidemic and the existing patterns of use in
those countries.

Some of the poorest LMICs are in an early stage of the tobacco
epidemic and do not yet have many individuals who have been
addicted to nicotine for a very long period and wish to quit, but
have been unable to quit, despite the implementation of

comprehensive tobacco control policy and clinical interventions.
Several LMICs also still have a relatively lower burden of lung
cancer attributable to smoking, but have a high burden of
cardiovascular diseases that have been associated with cigarette
smoking and ST use (table 1). The initiation rates of cigarette
smoking are only beginning to grow in these LMICs, and
therefore there are few adult smokers who can be encouraged to
switch to ST. In some of these countries, there is also little
current use of ST, particularly in countries where tobacco is not
grown in substantial quantities. For these countries, the issue is
prevention rather than harm reduction; and the questions
include how to prevent the initiation of cigarette smoking and
how to avoid the introduction and use of formulations of ST
with high disease risks. In the absence of a pre-existing social
tradition of tobacco initiation and nicotine addiction, the risk
that promoting ST use may increase smoking uptake by acting
as a gateway behaviour may outweigh its potential to decrease
smoking as an alternate form of tobacco use.
The experience in Sweden relates to a population where heavy

cigarette smoking prevalence among adult men was well
established, and smoking was culturally ingrained in the popu-
lation. Even if one agrees that the introduction of snus use
produced the decline noted in the adult male smoking prevalence
in Sweden, the Swedish experience may not apply to popula-
tions in many African countries where male cigarette smoking

Figure 1 Promoting snus for situational use in Nigeria (A) and South Africa (BeE).
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prevalence is low, and in other LMICs, where the dominant form
of tobacco used by the largest population groups is already STof
high toxicity.17 73 77 For example, it is not clear that encouraging
snus use in a population such as that in Nigeria (the most
populous nation in Africa, where smoking is not yet culturally
ingrained) will prevent the adoption of cigarettes as the domi-
nant form of tobacco use as the population responds to
continued cigarette marketing efforts. Endorsing ST products as
posing a lower risk may confuse and blunt current efforts,
including effective mass media campaigns,78 aimed at dealing
with the substantive existing disease occurrence resulting from
the use of indigenous smokeless products. In addition, even in
Sweden there has not been a substantial effect on female
smoking prevalence, raising questions about the applicability of
encouraging ST use in populations such as those in India,
Bangladesh, Cambodia, Mauritania and South Africa,79 where
there are already a substantial number of female ST users, but
smoking prevalence among women is low (table 2).

Finally, in the absence of regulatory control that can
successfully address the toxicities introduced by the practices of
small local producers, any shift to ST use is likely to be to the
indigenous forms of high toxicity ST, rather than to Swedish-

style products manufactured to have low toxicity. In fact, the
potential for stimulating the local manufacture of high risk ST
formulations by small producers, rather than use of snus similar
to that used in Sweden, is likely to be high, given the low
income and limited regulatory capacity of these countries. The
reality is that, even if snus is priced cheaper than cigarettes as
a policy initiative to encourage smokers to switch to snus, it is
not likely to be cheaper than existing indigenous forms of ST
products or even highly discounted cigarettes (eg, in China)80

that are currently available to local populations. Nevertheless,
state control over tobacco production in countries such as China
may provide a unique opportunity for tobacco harm reduction if
the state were to completely replace cigarette production with
the manufacture of low-risk ST formulations.
Other LMICs have a substantial existing prevalence of ciga-

rette smoking and ST use, notably among adult men in India,
Myanmar and Bangladesh, and the risks generated by use of the
existing ST formulations are much closer to those of cigarettes
than are the risks of ST products used in Europe and the USA.
The magnitude of the risks associated with these traditional ST
formulations are large enough for even modest increases in the
total tobacco use in the population (even as ST) or small declines
in the rate of cessation of either cigarette or STuse to cancel out
the population benefit of individuals switching from cigarettes
to ST use.

CONCLUSIONS
Many of the circumstances that could make the recommenda-
tion of ST use for harm reduction a potentially feasible option
for wealthy countries are either not currently present or are
substantively different for LMICs. Bearing in mind the impor-
tance of regulation as a precondition for achieving the goals of
harm reduction, and the generally weak tobacco control policy
environments that currently exist in most LMICs, the potential
public health benefits that might accrue from harm reduction
approaches based on converting smokers to ST use are unlikely
to be large enough to convince policymakers to ignore the
potential unintended consequences of doing so.
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Table 1 Age-standardised death rates from three leading tobacco-
related causes of death during 2004

WHO region

Death rate (per 100 000 persons/year)

Respiratory
diseases

Cardiovascular
diseases

Lung
cancer

Africa 92 390 8

South-East Asia 98 365 14

Eastern
Mediterranean

61 458 12

Western Pacific 103 243 29

Americas 41 202 27

European 26 332 29

World 71 301 23

Data source: WHO Global Burden of Disease survey, 2004 (https://apps.who.int/infobase/
Mortality.aspx?l¼&Group1¼RBTCntyByRg&DDLCntyByRg¼EUR&DDLCntyName¼1004&
DDLYear¼2004&TextBoxImgName¼go).

Table 2 Current smoking prevalence in countries of the world with
available data showing substantial smokeless tobacco use prevalence
($10%) either among adult men or women

Country

Men Women

Smokeless tobacco Smoking Smokeless tobacco Smoking

Algeria 10.4 33.9 0.8 2.4

Benin 12.7 15.8 5.7 1.4

Mauritania 5.7 34.1 28.3 5.7

South Africa 2.4 27.5 10.9 9.1

Bangladesh 26.4 44.7 27.9 1.5

Bhutan 21.1 8.4 17.3 4.7

India 32.9 24.3 18.4 2.9

Myanmar 51.4 44.7 16.1 7.8

Nepal 31.2 34.5 4.6 15.9

Sri Lanka 24.9 29.9 6.9 0.4

Norway (HIC) 17.0 31 5.0 28

Sweden (HIC) 26.0 25 7.0 23

Uzbekistan 22.5 20 0.4 1.1

Yemen 15.1 35 6.2 13

Cambodia 0.7 39.1 12.7 3.4

Data source79: WHO Report on the Global Tobacco Epidemic (http://www.who.int/tobacco/
global_report/2011/full_dataset/en/index.html).
HIC, high-income country.

What this paper adds

< There is a growing interest in using smokeless tobacco (ST)
products for tobacco harm reduction, notably in the USA and
Sweden, but only limited information is available on its
implications for tobacco control in low-income and middle-
income countries (LMICs).

< This review suggests that considering the existing widespread
use of low-cost ST products of relatively high toxicity in
several LMICs, the limited capacity for product regulation and
the priority goal of preventing smoking uptake in several
LMICs in the early stage of the epidemic, there is insufficient
evidence to endorse the harm reduction approach of
promoting ST products as an effective global tobacco
control strategy.
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