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Introduction

Smokeless tobacco (ST) has a long history and is the predominant
form of tobacco in some global regions, yet it has garnered a somewhat
lower priority for research and policy development than combusted forms.
Some ST products have lower health risks than smoking because they do not
expose consumers to many of the highly toxic chemical by-products of
combustion. Still, ST use causes serious health problems, including increased
risk of cancers of the head and neck.1 The global ST market has undergone
important changes in the past two decades, as combusted tobacco has
become more heavily regulated in developed countries and consumers
seek lower-risk alternatives. In response, cigarette manufacturers have
entered the ST market with novel ST products that offer putative lower
risk and greater personal convenience. The capacity of the tobacco industry
to innovate has been well documented,2,3 yet relatively less attention has
been given to recent innovations in ST. This chapter will consider new de-
velopments in product design and marketing used by manufacturers to gain
new consumers and retain existing ones, often through targeting subpopu-
lations. By focusing on factors used by manufacturers to increase appeal
rather than on health risk factors, this chapter will consider how tobacco
control regulatory initiatives must address industry strategies. The goal of
regulation should be not just to protect the health of current consumers
but to prevent people from ever initiating use. In developed countries
with a tradition of ST use, such as the United States and Scandinavian
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countries, demand for combusted tobacco is decreasing in favor of noncom-
busted products. Thus, a deeper understanding of strategies used by ST man-
ufacturers to design and promote their products can inform future tobacco
control regulations intended to reduce consumer demand for ST, while
identifying opportunities to lower the health risks for adult smokers with
properly regulated, reduced-risk ST products.

Types of products
ST is available globally in myriad forms that are used orally or nasally. Ta-
ble 2.1 gives information on common forms, and Fig. 2.1 shows some ex-
amples. As with any product, ST is manufactured to meet the preferences
and expectations of target consumer groups. Some forms are traditional,
made with limited technology under rudimentary conditions. Others are
technologically innovative, designed to attract consumers in competitive
developed markets. Traditional forms occur mainly in developing countries
in the Indian subcontinent, parts of Africa, and the Middle East. In India,
which historically has had the largest ST industry by volume,11 use exceeds
that of combusted tobacco.12 Popular products are dry snuff (e.g., bajjar, also
known as tapkir), a finely ground tobacco powder used orally or nasally, and
gutkha, khaini, and naswar (“nass”), which are made of dried and chopped
tobacco blended with other ingredients including crushed areca nut, slaked
lime, ash, and flavors such as catechu extract, cardamom, and menthol. Also
popular is a powdered tobacco paste that is applied to the teeth and gums,
sometimes as a dentifrice; common forms are gudakhu, gul, and mishri
(Fig. 2.1). Mawa, zarda, kiwam/quiwam, and shamah blend flavorings
and binders such as ground areca nut, lime, oils, and spices; this form is
chewed or placed between the cheek and gum to deliver nicotine via the
oral mucosa. In North Africa, dry snuff formulations such as naffa (also called
tenfeha or nufha) are placed inside the lip. In southern Africa, a popular form
of traditional snuff is a mix of powdered tobacco with charred plant and/or
ash, which is alkaline and acts as a buffer to facilitating nicotine absorption.
In the Sudan region, toombak is a moist product made from sundried to-
bacco that is fermented, mixed with sodium bicarbonate, and cast into small
balls for oral use. Other countries have specific ST variants, such as maras in
Turkey, which is powdered sundried tobacco mixed with oak or grape
leaves, and chim�o in Venezuela, a hardened paste made from crushed, boiled
tobacco leaf mixed with sodium bicarbonate, sugar, ashes, and flavorings
(Fig. 2.2).5,13
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Table 2.1 Major types and characteristics of smokeless tobacco.

Product
type Brand names Manufacturers

Product characteristics

WHO region1,4

Total nicotine
concentration
(mg/g)5e8

Free nicotine
concentration
(mg/g)5e7

Common
flavors/
Flavorants4e10

Preparation and
formulations5,6,4,9,7,8,10

Chewing
tobacco

Red Man, Days Work, Apple, Brown,
Natural Leaf, Union Standard,
Tinsley, WNT, Levi Garrett, Taylors
Pride, Cannon Ball, Moore’s Red
Leaf, Cumberland, Mammoth Cave,
Cotton Boll, Kentucky, Warren
County, Rough Country

Swedish Match North
America, American Snuff
Company

Plug variety: 5.1
e15.1
Twist variety:
21.6e40.1 mg/g

Plug variety: 0.01
e0.04
Twist variety:
0.02e0.22 mg/g

Licorice, sugar Cured tobacco treated with leaf
extract, flavored, and dried

Americas (primarily
United States)

Moist snuff
(dip)

Copenhagen, Skoal, Red Seal, Husky,
Grizzly, Kodiak, Kayak, Redwood,
Gold River, Silver Creek, Cooper,
Silverado, Tim bar Wolf, Longhorn,
Red Man

Conwood Company,
National Tobacco
Company, Swisher
International, Swedish
Match North America, US
Tobacco

4.42e25.0
Mean of US
brands: 12.3

Mean of US brands:
4.0

Mint, wintergreen,
fruit, cinnamon

Cured, fermented, and flavored
tobacco, fine or long cut;
pouches or loose

Americas, Europe

Snus General, Catch, Ettan, Grovsnus,
G€oteborgs Rapé, Kronan (Swedish
Match); Lucky Strike, Pall Mall, du
Maurier (British American Tobacco);
Camel (R.J. Reynolds); Marlboro
(Philip Morris); Skoal (U.S. Smokeless
Tobacco Company); Knox, Skruf
(Imperial Tobacco), Tobaccorette

R.J. Reynolds, Philip Morris,
Swedish Match North
America, US Tobacco

Sweden: 12.8e28.2
Mean of US
brands: 10.46

Mean of US brands:
3.08

Mint, wintergreen,
fruit, cinnamon,
molasses

Pasteurized finely cut tobacco;
pouches/sachets or loose

Americas, Europe
(especially
Scandinavia)

Dry
snuff

Levi Garrett and Sons, Dental, Honest,
Peach Sweet, Tube Rose, W.E.
Garrett & Sons, Silver Dollar

American Snuff Company,
Kretek International, Inc.

In US: 4.7e24.84 In US: 0.03e3.13 Fire-cured and fermented tobacco
with added flavors; powder

Americas, Africa,
Europe,
South-East Asia

Bajjar/
tapkir

Typical cottage product or home-
prepared

na na Menthol, floral Roasted and powdered tobacco
used as dentifrice

Americas, Europe,
South-East Asia
(primarily India)

(Continued)



Table 2.1 Major types and characteristics of smokeless tobacco.dcont'd

Product
type Brand names Manufacturers

Product characteristics

WHO region1,4

Total nicotine
concentration
(mg/g)5e8

Free nicotine
concentration
(mg/g)5e7

Common
flavors/
Flavorants4e10

Preparation and
formulations5,6,4,9,7,8,10

Naffa/
tenfeha/
nufha

Typically cottage product or home-
prepared

na na Dry snuff; used nasally Africa

Gutka Manikchand, Moolchand, Tulsi, Shimla,
Parag, Sir, Goa, and Sikandar

0.16e4.20 Sweeteners or savory
flavoring agents

Areca nut, slaked lime, and
powdered tobacco

South-East Asia

Khaini Raja Kuber, Wiz, Buddha Lal, Chaini,
Raja Chap, Ansul Tobacco, Mirage,
Ganesh tobacco 701, Patta Chhap Tei
Tobacco

2.53e4.79 2.48e4.68 Areca nut, slaked lime, and sun-
dried or fermented tobacco
leaves; paste

South-East Asia

Naswar Three Star, Wail Zaman, Sardar and
Irfan, Lachiwaja

Karachi, Bannu, Swabj,
Mardan, Charsadda,
Quetta, Jhob, Mohamand

11.8e28.7 8.84e13.2 Cardamom, menthol Dried tobacco, ash, colorants, oils;
balled for oral use

Africa, Eastern
Mediterranean,
Europe

Gudakhu Natraj na na Molasses Tobacco leaf dust, molasses, red soil;
paste used as dentifrice

South-East Asia

Gul Shajadi Gul, Mujamal Hussain Musarrf
Bahi Shahi Eagle, Md. Mustafa Asgar
AliGul

33.4e34.1 Pyrolized tobacco with tendu
leaves; used as dentifrice

South-East Asia

Mishri Typically cottage product or home-
prepared

2.73 0.09 Baked or roasted tobacco; powder
used as dentifrice

South-East Asia

Mawa Typically cottage product or home-
prepared

0.16e4.20 0.11 Areca nut, sun-cured tobacco flakes,
and slaked lime

South-East Asia



Zarda Baba, Baghban Zafrani Zarda, Ratna
Zafrani Patti, Gopal (India); Zahoor
Zafrani Patti, Raja Jani Zafrani Patti,
Sunbrand Zafrani Banarasi Patti,
Shahzadi Zafrani Patti, Najma Zaffran
Patti (Pakistan); Dulal Mishti, Hakim
Puri, Bat One Baba, Bullet, Surma
(Bangaldesh)

14.6e65.0
Mean in India:
30.43

Mean in India: 0.05 Saffron, menthol Chewing tobacco flakes with spices,
dyes, lime, sometimes areca nut;
chewed

South-East Asia,
Eastern
Mediterranean

Kiwam/
quiwam

Avon, Kashmiri, Nauratan, Raj Ratan,
Pradip

na na Cardamom, saffron,
aniseed, musk

Boiled tobacco leaves with flavors
and additives; paste

South-East Asia

Toombak Typically cottage product or home-
prepared

9.56e28.2 5.16e10.6 Tobacco mixed with baking soda
and water; balled for oral use

Africa (primarily
Sudan, Chad)

Shamah/
shammah

Typically cottage product or home-
prepared

na na Powdered tobacco, slaked lime, ash,
black pepper, oils, and bombosa;
powder or paste often wrapped
in paper

Eastern
Mediterranean,
Europe

Maras Typically cottage product or home-
prepared

na na Oak, walnut Powder of wood ash, dried, leaves,
tobacco, and water

Europe (primarily
Turkey)

Chim�o El Tovare~no, El Tigrito, El Sabroso, El
Gran B�ufalo, El Dragon, El Morichal,
San Carle~no

5.29e30.1 1.32e27.4 Cocoa, brown sugar,
vanilla

Tobacco leaf combined with baking
soda, Mam�on tree ashes, and
flavorings; hardened paste

Americas (primarily
Venezuela)

Creamy
snuff

IPCO, Dentobac, Tona, Ganesh,
Charotar, Musa Ka, Rehmat Khan,
Chad Tara, Dulhan, Suraj, Asif Ka

Asha Industries,
Goran Pharma Ltd.

5.62e10.0 2.36e3.82 Spearmint, menthol,
camphor

Tobacco mixed with glycerin,
aromatic substances, water, and
oil; used as dentifrice

South-East Asia

Note: List of products is not exhaustive.



In developed countries, commercially manufactured products dominate
consumer markets and are concentrated in the United States and Scandina-
via. For the first half of the 20th century, chewing tobacco was the most
popular ST in the United States. It comes in loose leaf, pellet, and plug forms
and is comprised of tobacco blended with sweetener and flavorings. In

Figure 2.1 Some examples of smokeless tobacco products used in India: khaini (upper
left), gutkha (lower left, left side), mishri (lower left, right side), and gul (right). Photos
courtesy of Clifford Watson, Centers for Disease Control and Prevention.

Figure 2.2 Some examples of smokeless tobacco products used in other global re-
gions: mawa (upper left), zarda (lower left, left side), chimo (lower left, right side),
and quiwam (right). Photos courtesy of Clifford Watson, Centers for Disease Control
and Prevention.
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recent decades, moist snuff, also called dip or chew, became dominated in
the United States.14 The tobacco is air or fire cured and aged before being
cut, blended, fermented, and flavored. The form is based on the texture of
the tobacco cut (long or fine) and flavor. The variant called snus has a lower
moisture content and is made from finely cut tobacco that is pasteurized
instead of fermented. Snus products, which originated in Sweden, are often
portioned into small cellulose fiber pouches, each pouch a measured portion
that makes placement between lip and gum convenient. In the past decade,
dissolvable forms of oral products made from compressed, powered tobacco
have been developed to appeal to health-conscious consumers. While earlier
iterations of dissolvable tobacco lozenges did not meet with market success,
new forms have recently been introduced in the United States. The range of
ST designs used by manufacturers to enhance consumer appeal are discussed
later in this chapter.

The evolving smokeless tobacco market
In 2017, the value of the global ST market was estimated at US$12.85
billion. Over 131,000 tonnes of tobacco were processed in some 18 coun-
tries.11 Yet despite its size, ST represents just 1.6% of the total global tobacco
market, and its value was surpassed in 2017 by that of the burgeoning e-
cigarette (vaping) market. However, ST still dominates in some regions,
such as India, where traditional products maintain a higher prevalence
than combusted products.15 The World Health Organization (WHO)
South-East Asia region (Bangladesh, Bhutan, Democratic People’s Republic
of Korea, India, Indonesia, Maldives, Myanmar, Nepal, Sri Lanka, Thailand,
and Timor-Leste), notably the Indian subcontinent, contains 90% of the
world’s 250 million ST consumers.16 Moreover, the market has grown faster
than that for cigarettes in some areas: in the United States, by 6.9% annually
from 2003 to 2017, compared to 0.4% for cigarettes.11 The US ST market
was estimated at US$7.2 billion in 2018, making it the world’s largest in
value.11

The growth of the US market may be attributable to several factors,
which are underpinned by an increasingly regulated cigarette market and
changing consumer preferences. Tobacco control initiatives have been
adopted in recent decades to communicate the risks of combusted tobacco,
and increased knowledge of these risks, combined with increasing restric-
tions on indoor smoking, has contributed to making smoking less socially
acceptable. Yet the fast-changing landscape of global tobacco control has
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not been applied equally to all types of products. For example, although a
majority of countries have implemented specific actions required by the
WHO’s Framework Convention of Tobacco Control (FCTC) relating to
combusted products, most countries have not actively advanced efforts to
curb ST use.17 This inequity in implementation of prevention policies
may have unintentionally led to greater opportunities for ST manufacturers
to market their products to new consumers, including youth and health-
conscious consumers looking for alternatives to combusted tobacco.18

Innovations in smokeless tobacco products: design and
marketing strategies
Throughout the last century, tobacco manufacturers have sought to gain
competitive advantage by the use of innovation in the way their products
are designed and marketed. Product innovation typically involves sophisti-
cated, highly researched changes in design and performance to attract new
consumers and maintain existing ones. In turn, innovations in ST follow
this pattern and have generally been aimed at enhancing two things: abuse
liability and product appeal. The potential to produce dependence, or abuse
liability, is the likelihood that a given product will result in a consumer
becoming addicted and is achieved primarily through the mechanism of
nicotine delivery.19,20 Product appeal is a function of nonnicotine character-
istics that enhance attractiveness, social acceptability, and ease of use. Tradi-
tionally, ST manufacturers were not as closely associated with product
innovation as cigarette manufacturers, who relied heavily on it in the 20th
century to give rise to the modern cigarette.21 ST manufacturers took a
more limited approach, such as the use of flavorings and variation in nicotine
delivery.22 However, since around the year 2000, novel ST products that
reflect a substantial shift in the approaches used to recruit and retain users
have been introduced.

Developments since the mid-2000s have transformed the ST market in
the United States, as leading cigarette companies acquired ST companies and
introduced new ST products. Strategically, these moves have aimed to
attract current smokers and never smokers with ST products that purport
to present lower health risks while ensuring ease and convenience of use.
R.J. Reynolds, a leading cigarette manufacturer, acquired Conwood, the
second largest ST manufacturer in the United States, in 2006, and Altria ac-
quired U.S. Smokeless Tobacco Company in 2009. These acquisitions
placed control of leading ST moist snuff brands Kodiak and Grizzly (Con-
wood) and Skoal and Copenhagen (U.S. Smokeless Tobacco Company)
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in the hands of cigarette manufacturers, ostensibly to synergize marketing of
cigarettes and ST products. These companies also introduced potential
reduced risk snus products marketed under leading cigarette brand names,
including Camel Snus and Marlboro Snus, and dissolvable products sold as
Camel Dissolvables (Orbs, Sticks, and Strips) (Fig. 2.3). Data from Massa-
chusetts show that the number of snus brands sold in that state increased
from 4 in 2003 to 62 in 2011, before dropping to 26 in 2012, indicating
a high point in snus product marketing.6 Very recently, Altria acquired an
80% stake in Swiss ST manufacturer Burger Sohne, that produces a snus
product marketed as On!23 These actions reflect a general trend toward
expansion of the noncombusted market, as evidenced by Altria’s acquisition
of a 35% stake in the manufacturer of the JUUL e-cigarette and the pending
introduction of Altria’s heat-not-burn product, IQOS.24,25

Innovations in design are promoted in sophisticated ways to optimize
consumer appeal and may subvert existing tobacco control regulations.26e29

Therefore, control authorities must surveil the entire ST market to under-
stand physical design, formulation, and constituents of products and the
methods used by manufacturers to communicate to both old and new con-
sumers.30 Insights on innovations will inform potential regulatory strategies
to prevent the emergence of new fronts in the ongoing tobacco epidemic by
preventing initiation of ST use while providing lower risk alternative for
adult smokers.

Figure 2.3 Some examples of smokeless tobacco products used in the United States:
chewing tobacco twist (upper left), snus pouches (lower left, left side), dry snuff (lower
left, right side), and dissolvable oral tobacco (right). Photos courtesy of Clifford Watson,
Centers for Disease Control and Prevention.
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Design features that promote use

For decades, tobacco manufacturers have systematically manipulated
and continue to refine the design and formulation of their products to
enhance consumer appeal.31e33 ST manufacturers do likewise to meet the
preferences of current consumers and to increase interest among targeted
groups of potential consumers.5 These features ultimately influence con-
sumers’ preferences by enhancing product appeal and potentially promoting
tobacco dependence.34

ST manufacturers seek to enhance dependencedthat is, abuse liabilityd
by optimizing the speed and amount of nicotine dosing while providing
appealing chemosensory characteristics such as taste, coolness, and smooth-
ness to make the product easier and more pleasant to consume.22,35e38

Three major areas of innovationdmanipulation of nicotine delivery, prod-
uct formulation, and flavoringdare considered in the following sections.

Nicotine
Nicotine is a leading feature of tobacco product design and provides the pri-
mary reinforcing effect that underpins dependence. Its effects are perceived
by consumers as pleasurable (after sometimes negative symptoms from early
exposure), which directly influences preferences and use behavior.36 While
ST delivers nicotine more slowly than smoking, as measured via blood
plasma level,37 overall delivery is about the same and is sufficient to promote
and maintain dependence.37

Nicotine level varies substantially between and within products. The
form of nicotine also can be varied by adjusting the proportion of that exists
as free-base (unprotonated), which more readily permeates mucous mem-
branes, including the buccal mucosa and the bloodebrain barrier. This
causes a more rapid onset of effect, thus supporting the development and
maintenance of dependence.38 The proportion of free nicotine is a function
of pH. Higher (more alkaline) pH yields a greater proportion of free-
base.39,40 pH is readily altered by the addition of chemical buffering agents
and salts, and there is extensive evidence that manufacturers have used this
approach to modify product abuse liability.41

Since at least the 1980s, manipulation of free nicotine has been a main-
stay of design.38,42,43 Manufacturers made products, notably moist snuff, to
provide variations in nicotine dosing that were convenient to consumers.
This was done to advance the so-called graduation strategy, whereby
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low-nicotine moist snuff was used to attract novice users who had not devel-
oped tolerance to high nicotine doses. The rationale was that nicotine is
aversive in novices, and lower doses are more effective at promoting initia-
tion because the product can be more easily and comfortably consumed.
Some brands, such as Skoal Bandits, had nicotine levels as low as 7.5 mg/
g, compared with 10.3e11.4 mg/g for other brands.43 Products with itera-
tively higher doses are available to more experienced users to support
increasing tolerance and dependence.44 Nicotine levels in moist snuff sold
in the United States now range from about 6 to 23 mg/g,6,45 which is
wide enough to suggest that there is considerable variation in consumer
preference for nicotine levels.

Manufacturers have also manipulated physical characteristics to appeal to
smokers, apparently to promote dual use with cigarettes rather than to sup-
port complete switching. Seidenberg and colleagues found that Swedish
style pouched snus sold in the United States had a far lower concentration
and proportion of unionized nicotine than that sold in Sweden.46 While
lower levels of free nicotine would be less likely to promote dependence
and thus support higher use, the authors speculated that a lower abuse liabil-
ity might be designed by manufacturers of American snus to promote dual
use with smoking. Cullen and colleagues found that free nicotine in snus
products sold in Massachusetts increased between 2003 and 2012 at an over-
all rate of 0.19 mg/g per year, with this increase driven by products made by
Swedish Match North America (General Snus) and Reynolds (Camel
Snus).6 During the same period, free nicotine levels in moist snuff were rela-
tively stable, although increases were seen in mint- and menthol-flavored
and pouch products, as well as those made by U.S. Smokeless Tobacco
Company (e.g., Copenhagen, Skoal).

Formulation
The range of formulations has evolved, giving rise to a variety of products
targeted at subgroups of consumers. Companies in Sweden and the United
States have varied the manner in which tobacco is prepared, packaged, and
presented. For example, it may be dried and cured, which achieves a lighter,
smoother quality, or fermented, which increases sweetness. Most moist
snuffs in the United States are fermented and chopped or shredded in
different grades to achieve a “cut” of a finer or longer form. Long cut to-
bacco is easier to manipulate into a wad for placement inside the cheek
and has longer-lasting effects. Finer cuts are less convenient but have
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more rapid effects, owing to a greater tobacco surface area in contact with
mucosa. Manufacturers have also used design innovation to address health
concerns among smokers and have developed products to reduce the
perception of risk relative to smoking.47 For example, Swedish snus is
pasteurized by steam, resulting in lower concentrations of carcinogenic,
tobacco-specific nitrosamines.48,49 The GothiaTek standard used by Swed-
ish Match requires that concentrations of N-nitrosonornicotine (NNN), 4-
(methylnitrosamino)-1-(3-pyridyl)-1-butanone (NNK), lead, and aflatoxins
not exceed specified limits, although these industry-established limits have
been criticized as insufficient to protect the health of consumers.50 Another
variant is the range of powdered, compressed tobacco dissolvable products in
the form of lozenges, tablets, toothpicklike sticks, and strips that resemble
popular breath fresheners.

Spitless products
One targeted form is spitless moist snuff. Chewing or sucking on older prod-
ucts stimulates salivary excretion, which produces a dark, pungent fluid that
cannot be swallowed because of irritation to the esophagus and gastrointes-
tinal discomfort. Spitting is aversive to many users and a source of social
stigma.51 Lowering the moisture content and adding salt reduces saliva pro-
duction. Swedish-style formulations such as Camel Snus are marketed as
spitless to appeal to smokers and new potential ST users.52

Pouched products
Pouches are used primarily for finely ground snus. The user has the conve-
nience of a premeasured portion of tobacco corresponding to a standard
nicotine dose that is easy to place between the cheek and gum. The pouch
material minimizes the discomfort of fine tobacco particles becoming
embedded between the teeth or migrating to other parts of the mouth.
The pouch is also less visible than loose snuff, and concealment of use
may reduce the social stigma. The benefit is evident in marketing to US
smokers, who have historically regarded ST as socially undesirable.53,54

Powdered, compressed tobacco
Commonly known as dissolvables, compressed tobacco is a recent innova-
tion, having been introduced to the United States in 2001 as the Ariva
lozenge, followed in 2003 by Stonewall. They dissolve in the mouth, a
convenient and more socially acceptable means of consuming tobacco.
Not surprisingly, they were positioned by their manufacturer, Star Scientific,

18 Vaughan W. Rees et al.



as lower risk alternatives to smoking. Reynolds American later introduced
Camel Dissolvables in the variants Orbs, Sticks, and Strips, which were tar-
geted at smokers as “adjacency” products that could be used where smoking
was not possible, and suggesting lower health risk. Early concerns were
expressed by the public health community about the sweet and mint
flavoring and presentation of Camel Dissolvables, which resembled some
candies popular with young people such as Tic-Tacs.55 Further concern
was raised about the potential for poisoning in children who accidentally
consumed them,55 although recent data suggest that this has not been sub-
stantiated perhaps because of the low prevalence of dissolvable use.56 Like-
wise, the FDA’s Tobacco Products Scientific Advisory Committee reported
in 2012 that, while dissolvables could reduce an individual’s risk of tobacco-
related disease, the market penetrance was so low that estimates of popula-
tion harm could not be made.57 After a decade of poor sales, in 2012 Star
Scientific withdrew Ariva and Stonewall and quit the tobacco business
following an FDA ruling that disallowed claims of low health risk.58 Camel
Dissolvables were withdrawn from the US market in 2013 following low
consumer acceptance and corresponding poor sales.59 Lozenges were
recently reintroduced by Reynolds American.60

Flavoring
Flavors make tobacco products more appealing. They are especially impor-
tant for novices because plain tobacco can have harsh, smoky, or bitter qual-
ities. Manufacturers use flavorings to minimize aversive characteristics and
maximize sensory appeal. Older styles of ST were typically unflavored,
although sugar and molasses were used for some chewing tobacco and moist
snuff products. Wintergreen, a menthol-like cooling additive, was one of
the few flavorings used in a limited number of early moist snuffs. Most cur-
rent ST is flavored, and there is much variety, including fruit (peach, apple,
grape), chocolate, spice (cinnamon), mint (wintergreen, spearmint, pepper-
mint), and alcoholic drinks (bourbon, rum). Research has shown that flavor
chemicals in some moist snuffs are present at higher levels than in candy.61 A
sample of 187 brands sold in Minnesota in 2013 found that 43% were
flavored with mint (nonmenthol variants, including wintergreen) and 10%
with fruit or sweet additives.62 These findings were confirmed in a national
sample, showing that about 60% of moist snuff brands sold in the United
States are flavored.63

The use of flavorings has been criticized for targeting young people,
including adolescents.64 Indeed, analyses have shown that flavored moist
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snuff is more likely to have lower pH and free nicotine, which is a charac-
teristic of starter products. Concern has also been raised about the use of ad-
ditives that are banned from food products, such as coumarin, which has
been identified in Camel Orbs.65

Communicating innovations: marketing

Tobacco manufacturers make extensive use of opportunities to
communicate their products. Communications are intended to raise product
awareness among consumers, differentiate a product from its competitors,
and facilitate appeal by conveying the characteristics that may be attractive
to consumers. They use several channels to achieve those goals, most notably
through advertising and promotion, as well as product packaging, which re-
flects and reinforces broader promotional efforts at the point of use. Com-
munications aim to create a brand image by providing subjective pictures
and suggestions that build a specific profile with which individuals might
personally identify. Images often used in the United States have been ori-
ented toward masculine outdoor themes such as rodeo, fishing, and base-
ball.54 Newer products such as Camel Snus emphasize more sophisticated,
urbane, indoor themes aimed toward new audiences, including urban
women smokers.52,54 Recent marketing has highlighted the substitutability
of ST for cigarettes, especially in the context of indoor smoking bans, and
the potential for lower health risk.64,66 Marketing is also used to communi-
cate design features, such as nicotine level, flavoring, and presentation. Prod-
uct characteristics play an important part in shaping consumers’ perceptions,
and internal tobacco industry research suggests that these perceptions may
further influence consumers’ response to the product when it is sampled.34

This is done by packaging: Cigarette manufacturers use images, written text
phrases (e.g., rich, smooth, spicy), and colors to convey information about
nicotine level or flavor characteristics,67,68 and this can be applied to ST.69

Sales of flavored ST (primarily moist snuff and snus) increased by 72% be-
tween 2005 and 2011, underscoring the importance of these products in
the ST market.63

Communication channels
Strategies have changed over time. In 1985, the US Federal Trade Commis-
sion reported marketing expenditure by ST manufacturers of approximately
US$80 million. This sum has increased steadily, to US$718 million in
2017.14 So too have the mechanisms for reaching targeted audiences.
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Previously the appeal was to males of lower socioeconomic position, often
from rural areas. In the early 1970s, radio and television were the principal
media. In 1986, a federal ban on advertising of ST products by electronic
media was enacted,70 and advertising moved to magazines in conjunction
with other promotional activities through the 1990s. These included spon-
sorship of sports events such as NASCAR motor racing and rodeos, the use
of product-branded merchandise such as T-shirts, caps, and bags, advertising
at the point of sale, and payments to retailers for optimal product placement
in stores.71 The Smokeless Tobacco Master Settlement Agreement of 1998
(a legal settlement between 48 US states’ attorney generals and the leading
ST manufacturer, U.S. Smokeless Tobacco Company) resulted in bans on
outdoor billboards and restrictions on marketing involving sports, sponsor-
ship of public events, and promotional products.72

Given these restrictions, strategists took advantage of the digital revolu-
tion. This took the form of company websites, targeted online advertising,
and sponsored social media, which grew from US$72,000 in 2002 to US$11
million in 2017.14 Magazines have continued to be used, especially youth-
oriented publications that cover music, the entertainment industry, outdoor
recreation, and sports.73 Sweepstakes, price reductions, and coupons
continue, and brand websites have been added.74,75 Social media are lever-
aged, including a strong presence on YouTube.76,77 Social media and web
content are easily accessible to young people, including minors.78 Videos
that promote specific ST brands and are created by users, including those un-
der the age of 18, have been heavily represented on YouTube.79

Segmentation of target markets: communicating differences
For over half a century, tobacco manufacturers have used sophisticated tech-
niques to innovate their products in order to reach new consumer sub-
groups.54 Strategies fall into two main categories: designing products,
especially cigarettes, to have optimal appeal and addictiveness, and commu-
nicating the appealing new features to enhance social acceptability. These
twin strategies are used in parallel to synergistically augment their impact:
Marketing, including pack messaging, reinforces the characteristics of a ciga-
rette that certain consumers find appealing, and the appeal of those charac-
teristics in turn reinforces the perception of the product that marketing
communications are promoting. Evidence has shown that tobacco com-
panies have tailored these strategies to address the needs and preferences
of subgroups, especially vulnerable populations.80,81
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As noted earlier, ST was originally designed to appeal to men, especially
those of low socioeconomic status and rural background, with robust flavor
and high nicotine levels, reinforced by visible and memorable marketing mes-
sages.54 Adolescents have now been targeted with products that make initia-
tion easier, such as variations in menthol and lower nicotine content. The
tobacco industry has long claimed that they do not target youth with adver-
tising or promotions, yet there is abundant evidence, including from industry’s
own internal documents, showing that they do.82e84 Aggressive advertising
conveys images of ST use as rugged, manly, sexually attractive, and cool, while
reinforcing social acceptability of use and highlighting the excitement and
reward it offers.85 Youth-oriented marketing was targeted through magazines
(e.g., Rolling Stone), billboards, and public promotions of sporting events such
as motor racing and music festivals.83 Use was portrayed as masculine, individ-
ualistic, risk-taking, and confident.54 Despite the 1998 Smokeless Tobacco
Master Settlement Agreement, evidence shows that adolescents continued
to be targeted through youth-oriented magazines.73

Other promotional strategies were systematically applied to people of
low socioeconomic status, including higher exposure to TV and radio
advertising and greater density of tobacco retailers in low-income rural
areas.80 Meanwhile, promotions to change and shape the social acceptability
of ST, including promotions of public events and celebrity endorsements,
reinforced the message of social acceptance in that demographic. ST ads
featured blue collar references; imagery of cowboys, hunters, and racecar
drivers projected a rough, resilient, independent masculinity with brands
such as Skoal, Grizzly, and Kodiak86 in magazines such as Sports Illustrated
and Popular Mechanics as well as at point of sale. Magazine messages also
had a reinforcing and cumulative impact on social attitudes to smoking,
making it more socially acceptable and creating a normative perception
that a majority of one’s peers smoked and that it was both enjoyable and
a useful strategy to relieve stress and other emotional burdens.83

Pursuit of new markets: women and smokers
Tobacco manufacturers have a long history of aggressive marketing of prod-
ucts to attain new consumers and retain existing ones. This has certainly been
true of ST companies before and after their acquisition by the tobacco giants.

In the past decade, women have been targeted with messages of social
acceptability and personal convenience. Snus ads have focused on the con-
venience of ST in smoke-free environments, the absence of tobacco odor,
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and lower health risk.51,52 Moist snuff advertisements have appeared in mag-
azines such asGlamour,Marie Claire, and Vogue, which present snus as attrac-
tive and fashionable.87 The market remains heavily focused on male use, and
some evidence suggests that women are unlikely to be easily persuaded, even
to reduce the risks of smoking.88

Smokers have been targeted with novel products, including snus with
the cigarette brand names Camel and Marlboro. This follows a trend among
Swedish men, who have used snus to reduce or quit smoking.89e91 ST is
touted in the United States and other developed countries to reduce health
concerns and lessen the impact of smoke-free laws, which have made smok-
ing less personally convenient and created an incentive for cessation.92 Ev-
idence from current smokers around the time of release of these products in
the United States suggests that interest in trying reduced exposure products
was greatest among women, non-Hispanic whites, and heavy smokers con-
cerned about health risks.93 However, US smokers have remained generally
unenthusiastic about ST in part because of poor taste qualities and inade-
quate nicotine dosing.46,94 Most US smokers who have tried snus do not
persist; smokers who report current use of snus were likely to say that
they were trying to cut down on cigarettes.94 In contrast, other evidence
has shown that, among Swedish men, most snus users do not persist in smok-
ing.90 Marketing of ST to smokers has now been almost completely sup-
planted by noncombusted vaping products, which offer a lower-risk
alternative that is more socially acceptable and convenient.

What is the evidence for the impact of innovations on
use?

Over the past two decades, tobacco control initiatives in developed
countries have lowered demand for conventional products, both combusted
and smokeless. This reduction has been driven by price increases, health
communication campaigns, pack warnings, cessation support, advertising re-
strictions, and social denormalization.95 Innovation in product design and
communication underpins the industry’s effort to maintain a profitable con-
sumer base in the face of waning demand. Some of the greatest reductions in
demand for combusted tobacco have occurred in the United States and
other developed countries, and the high perceived health risk of combusted
products has been an important contributor to this trend. This has created
opportunities for both ST manufacturers, who have sought to expand sales
by introducing reduced risk products, and cigarette manufacturers, who
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have sought to protect dwindling sales by providing ST options for smokers
such as Camel Snus and Marlboro Snus.52 Recently, cigarette manufacturers
introduced new options such as Reynolds’ Revel lozenges in the United
States and pouched products Lyft and Epok in Europe as part of a “modern
oral” line.60 As ST products and marketing evolved from the early 2000s,
certain impacts have been seen, including changes in sales and the profile
of users. Evidence for the impact of nicotine, flavor, and formulation inno-
vations can be gauged by research on consumer perceptions, prevalence of
use, and sales.

Research has shown that overall ST consumption in the United States
increased by as much as 23% between 2000 and 2015,13,96 although other
findings suggest that use remained relatively stable from 2002 to
2014.97,98 However, the broad trend might mask changes in novel product
use and population characteristics. For example, the proportion of US adults
who were regular users of moist snuff increased 42% between 2001 and
2010, and the proportion of younger adults (aged 18 to 44) who were reg-
ular users increased 55%, to 2.8%, corresponding to 2.8 million.99 Sales of
moist snuff, the mainstay of ST manufacturers, increased by 66% from
2005 to 2011.63 However, sales of newly marketed pouched snus products
increased by 334% and contributed 28% of the ST market in the same
period. Camel Snus was a top 10 selling moist snuff brand by 2011. Similarly,
sales of flavored products increased 72%, contributing 59% of the ST mar-
ket.63 These trends were reflected among youth in New York City: While
smoking rate declined by 53% from 2001 to 2013, ST rate increased by
400%.100 During this period, ST quit rate slowed while smoking quit rate
increased, further suggesting that ST manufacturers managed to retain mar-
ket share, perhaps by providing products with lower perceived health risk,
which, unlike combusted products, dissuaded consumers from quitting.101

While the evidence that might shed light on the impact of innovations in
nicotine delivery and formulation in ST products is extremely limited, a
growing body of research has addressed the role of flavors in shaping percep-
tions and patterns of use. Overwhelmingly, flavored tobacco products are
perceived more favorably than nonflavored, and are more likely to be
used by younger consumers.102 Qualitative research has shown that flavors
are important in promoting appeal among youth64,103; and flavors, chiefly
mint and wintergreen, are preferred among smokers who switch to
ST.104,105 A study using data from the Population Assessment of Tobacco
and Health (PATH) study of 7718 adolescents who had never used tobacco
found that susceptibility for ST use was greatest among those who perceived
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flavored products as easier to use than unflavored.106 The implication that
adolescents will be more likely to use a tobacco product if it is flavored
was borne out in several large cross-sectional surveys of US youth and young
adults. Over 80% of tobacco users, including combusted forms, e-cigarettes,
hookah, and ST, reported using a flavored product.107,108 Most telling are
observations that a majority of usersd70% to 81%dinitiated with a flavored
product,108,109 and more than 75% of flavored product users reported no in-
terest in continued use of their current tobacco product if it was not
flavored.107 Moreover, users of flavored noncigarette tobacco, which in-
cludes ST, have reduced odds of a quit attempt in the past year. While these
findings are not all specific to ST, they suggest a strong preference for flavors
across all tobacco products among younger users and underscore a reason
why manufacturers strive to develop and promote flavored products that ap-
peal to the young. In line with this view are data from the National Adult
Tobacco Survey showing that approximately half of an estimated 4 million
ST users in the United States used a flavored product in the past 30 days,
with use highest among those aged 18 to 24.105

Evidence also shows that flavored ST has an advantage in the retail mar-
ket. Sales of mentholated moist snuff and snus increased from 2011 to 2015,
while sales of flavored nonmentholated moist snuff and snus declined.110

This may be attributable to observations that ST manufacturers have
made extensive use of advertising that promotes flavor options, including
messages designed to elicit interest in ST among smokers.54 Moist snuff sales
were mostly menthol, which closely reflects findings on consumer prefer-
ences: Mentholated brands accounted for 57% of moist snuff sales and
89% of snus.110 The profound impact of ST flavors on consumer preference
and use is further informed by research on tobacco sales in New York City
after sale of flavored products was banned in 2009. While flavored tobacco
sales declined dramatically as expected,111,112 further analyses showed that,
3 years after the ban, teens were 37% less likely to ever try a flavored tobacco
product and 28% less likely to try any tobacco product.112

Thus, recent evidence drawn from a range of sources shows that flavors
are a primary driver of interest in use, consumer preference, and current use
of ST. Moreover, mint and menthol overwhelmingly are the preferred fla-
vor options. The products sold by ST manufacturers are in close alignment
with population use trends: In 2011, 51% of the total ST retail market was
accounted for by mint and menthol; this corresponds to a 76% increase in
mint and menthol sales from 2005.63 Manufacturers have sought to meet
consumer demand for mint and menthol by designing and marketing those
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products. As a result, more youth have initiated ST use, and manufacturers
have succeeded in expanding overall sales.

However, these broad trends may mask adoption of novel products
among nontraditional populations of ST users, including youth, women,
and those living in urban settings. For example, analysis of the 2011 US Na-
tional Youth Tobacco Survey found that, of high school students using ST,
26.8% used a combination of novel and conventional products, while 9.2%
used only a novel product.113 Between 2001 and 2013, use by high school
athletes increased by 10%, even while tobacco use was declining among high
school nonathletes.114 Young adults of a sexual minority (gay, lesbian,
bisexual, or self-reported as “something else”) were 2.1e3.3 times more
likely to use ST, based on 2013/14 PATH survey data.115

Policy and regulatory strategies for an evolving
market

Given the capacity and incentive of manufacturers to refine, innovate,
and promote, the potential for expansion of ST use raises clear public health
concerns. This is particularly so if their efforts are responsible for initiating
use in youth, or if new products dissuade current tobacco users, including
smokers, from quitting. Concerns have also been expressed about the poten-
tial for dual use of ST and combusted tobacco. While no tobacco use is safe,
some forms such as low-nitrosamine ST are likely to lower individual risk
compared to smoking.116 Combusted tobacco use has declined in many
developed countries, such as in the United States, where the rate of adult
current use is 16.7%.117 In countries in which consumers are increasingly
concerned about the health risks of combusted tobacco, retail markets are
rapidly adapting to accommodate consumer preferences. In this changing
environment, ST manufacturers are seeking to obtain advantage by innova-
tion, yet they face new challenges as cigarette manufacturers promote vaping
and heat-not-burn alternatives.118 The evidence shows that ST use has not
declined at a population level in the United States with the decline of com-
busted tobacco over the past two decades. That is, ST maintains intrinsic ap-
peal. This means that control measures are needed to prevent the appeal
from causing young people to initiate use. At the same time, opportunities
to regulate low-risk ST products as alternatives to smoking must be
explored. Certainly, challenges posed by ST innovation must be addressed
within a comprehensive tobacco control platform, in developed and devel-
oping countries alike.
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Regulatory approaches to innovation of ST products
The WHO’s FCTC, with over 180 countries as parties, has laid out a broad
set of evidence-based antitobacco policy strategies with merit for use in
regulating ST.119 The articles call for strategies that include monitoring
and surveillance, health warnings and anti-tobacco communications, bans
on marketing, taxes, and cessation support. Because the FCTC applies to
all tobacco products equally, many if not most policy approaches are directly
relevant to ST. Therefore, strategies that include disclosure and regulation of
contents (Articles 9 and 10) are especially important for ST, particularly if
evidence points to design modifications that increase appeal among youth
or mislead consumer perceptions of health risks. Likewise, regulations that
restrict marketing, such as advertising or promotions that make claims of
lowered risk, are important tools for addressing ST innovation. Even
smoke-free laws, a key strategy under the FCTC, are relevant to ST:
Because cigarette manufacturers have marketed smokeless products to
smokers to help subvert indoor smoking bans,120 smoke-free laws should
be extended to include bans on all tobacco product use in regulated
environments.

Regulatory agencies in a number of national jurisdictions have the au-
thority to adopt ST policies. Under an act passed in 2009, the FDA can regu-
late the manufacture, sale, and marketing of tobacco products.121 They can
require manufacturers to apply for premarket approval of a new product, or
for a claim of reduced risk. In October, 2019 the FDA granted the first-ever
approval for a modified risk tobacco product claim to General Snus, a Swed-
ish pouch-style snus product manufactured by Swedish Match North Amer-
ica. Similarly, the European Union’s Tobacco Products Directive of 2014
regulates manufacture, presentation, and sale in member states. It bans the
sale and marketing of Swedish snus, with exceptions for Sweden and Nor-
way, where snus has a long-standing history.122 Other forms of ST with a
limited customer base, such as chewing tobacco and nasal snuff, are not sub-
ject to the directive.123 Bans on ST sale and marketing have been introduced
in a few other countries: Australia, Hong Kong, Singapore, and the United
Arab Emirates. In India, the Food Safety and Standards Authority banned
the sale of gutkha following a Supreme Court decision in 2012 pertaining
to food safety laws.124 However, product innovations have been used to
subvert this regulation: Manufacturers of gutkha have since marketed and
sold tobacco and other key constituents separately in “twin packs,” which
are then combined by the consumer.125
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Globally, there are relatively few examples of regulatory actions that
affect innovation in ST products to attract consumers. Rather, much of
the focus has been on restriction of flavor additives, notably menthol.
Flavored ST has been banned in a few countries, including Ethiopia, Chile,
and Moldova. Canada banned flavor additives in cigarettes in 2009 and
extended the ban to menthol in 2017. ST, waterpipe (shisha) tobacco,
and alcohol-flavored cigarillos are not covered, leaving a potential regulatory
loophole.126 Likewise, the European Union banned flavored cigarettes in
2016, and Turkey banned menthol cigarettes in 2015, though these bans
do not extend to other tobacco products. Brazilian regulators approved a
ban on flavor additives, including menthol, in all tobacco products in
2012, yet the regulation remains suspended by litigation. In the United
States, the FDA issued an advance notice of proposed rulemaking
(ANPRM) in 2018 that will consider regulatory approaches for flavors in
noncigarette tobacco products, including ST. The ANPRM will assess the
role of flavors in youth initiation, as well as whether flavors play a role in
helping adult smokers switch to a lower risk ST product.127 Similarly, the
FDA is considering regulating menthol in combusted and noncombusted
products, which could see the future adoption of regulations on menthol
in ST.128 Globally, flavor regulations are complex, often beset with loop-
holes, vary across national and subnational jurisdictions, and will likely
continue to change over time. Effective regulations on flavored ST should
seek to prevent manufacturers from developing products that appeal to
youth, but should also consider whether the products might encourage adult
smokers to switch.

Regulation of nicotine level or the form of nicotine delivered in ST may
help reduce abuse liability, yet this approach has seldom been proposed.
While the FDA has issued an ANPRM to reduce nicotine below an addic-
tive threshold, this applies only to cigarettes.129 Few if any other countries
have proposed regulation of nicotine, and ST remains an underrecognized
regulatory target. Similarly, very few jurisdictions have sought to regulate
presentation and packaging of ST, including pack size or, for pouched prod-
ucts such as snus, the size of the pouch. In South Africa, snus may be sold in
cans of various sizes, including small ones which are more attractive to peo-
ple unable to afford larger ones. In the United States, cigarettes have a
mandated minimum pack size of 20, yet snus does not have a minimum
number of pouches per pack. Smaller volume packs, which are lower priced,
are more appealing and accessible to youth.130
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Many jurisdictions have broad regulations to limit tobacco product
advertising and promotion, and these generally apply to ST. Still, while ar-
ticles of the FCTC apply equally to all tobacco products, they have not been
evenly applied to ST and are often overlooked by the membership. A recent
analysis found that just 16 (9%) of parties have adopted a ban on ST adver-
tisement, promotion, and sponsorships.17 This is concerning in light of the
rapidly evolving nature of digital technology and the opportunities to mar-
ket products using websites, apps, and social media. In the United States, the
FDA has reissued a rule restricting sponsorship of sporting, entertainment,
and social or cultural events by tobacco manufacturers, including ST. How-
ever, the current rules do not apply to digital media, leaving the door open
for novel promotion technique and products.131,132 Regulations that impose
restrictions on product pack descriptors, colors, and other features have been
imposed in some jurisdictions for combusted tobacco, but rarely for ST.
Evidence-based regulation on the promotion of ST innovations via mass
communication such as digital media and pack- and point-of-sale methods
is urgently needed.132

Summary and conclusions

The rapidly changing tobacco market in some developed countries has
seen a shift in consumer preferences from combusted toward noncombusted
products. Manufacturers that traditionally made cigarettes are becoming
increasingly involved in ST. As noncombusted forms of nicotine delivery
become normalized, new market dynamics will come into play. ST will
face competition from e-cigarettes, and evidence-based tobacco control in-
terventions will continue to restrict ST, so that innovations in product
design and marketing will be increasingly important. A nuanced understand-
ing of innovation and its impact on retaining and expanding markets, espe-
cially those in developing countries, is necessary to protect public health. At
the same time, urgent actions are needed in regions where the greatest pro-
portion of ST users are located, even though innovation has occurred at a
slower pace there. For example, in India, where some 90% of the world’s
ST users live, policies can be applied at state and local levels to reduce prod-
uct appeal.133,134 At a minimum, all parties to the FCTC should adopt and
enforce a full complement of policies that aim to reduce ST demand.17

Because ST poses lower health risks than combusted products, regulatory
opportunities to optimize harm reduction should be considered.135,136 ST
should be regulated in a way that supports a net reduction in tobacco-
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related harm. Such policies should serve to prevent youth initiation, and
policymakers must rigorously evaluate and regulate health claims made by
ST manufacturers. Consumer responses to FDA-approved claims for modi-
fied risk, such as granted to General Snus, should be monitored to determine
whether the use of modified risk products leads not only to lowered expo-
sure but also to reduced consumption of products with higher health risks.
ST product regulations should be aligned with those for combusted products
so that lower risk products are available to adult smokers while rigorous
measures are applied to prevent youth initiation.

Global lessons suggest that regulation should seek to limit the proliferation
of new ST markets and to lower use in current markets by blocking oppor-
tunities to innovate products. However, relatively few countries have imple-
mented regulations on ST products that would restrict manufacturers’ ability
to innovate and recruit new consumers. The FCTC and other regulatory
mechanisms, including the US FSPTC Act and the European Directive on
Tobacco Products, provide promising opportunities. Standards that require
the elimination of toxic constituents to the extent possible should be adopted.
Standards that restrict flavors and regulations on packaging and mass market-
ing strategies, including digital media, will minimize the appeal to youth.
Standards that regulate nicotine delivery and the ease and convenience of
use must be developed to support adult smokers’ ability to switch to ST.
An ambitious research agenda is needed to support standards that will yield
minimal-risk alternatives to combusted tobacco. Existing comprehensive ap-
proaches to ST regulation, which include increased taxes, health warnings,
cessation support, and antitobacco health communications, are effective and
will continue to be needed.137 In the context of a changing tobacco market,
policies that limit ST manufacturers’ capacity to develop new global markets
while providing options for smokers to reduce their risk from more deadly
combusted products will be indispensable.
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