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Background
Smokeless tobacco use is a significant part of the overall world tobacco problem.
Smokeless tobacco products are tobacco products without combustion or pyrolysis at the
time of use. The prevalence of use is relatively high in many countries especially in
South Asia (1). There is a great diversity of smokeless tobacco products and smokeless
tobacco use patterns across the globe (1, 2). Oral use is by far the most common
behaviour. Nasal use is very rare.
Different smokeless tobacco products have a range of health hazards that differ in
magnitude. Many of the products have not been studied for ingredients and health
effects.
Many studies of health risks did not classify smokeless tobacco by specific product
characteristics. Many of the tobacco products include multiple ingredients. Most human
studies have been case-control studies, although there is some evidence about health
risks from a few cohort studies (3, 4, 5).
Health effects that have been studied to date are: oral cancer, other cancers, oral diseases
(dental caries, gingival recession, tooth attrition, oral mucosal lesions), cardiovascular
risk factors and disease, diabetes, reproductive health effects, and overall mortality.
There is conclusive evidence that certain smokeless tobacco products increase risk of
oral cancer, specifically betel quid with tobacco, tobacco with lime, and other tobacco
mixtures in South Asia, and smokeless tobacco in the United States (4). The few
available studies on certain other smokeless tobacco products, such as toombak in Sudan
and other African countries (6), shammah in Saudi Arabia (7, 8), nass and nasswar in
Central Asia republics indicate their use increases oral cancer risk (9). Evidence for
associations between smokeless tobacco use and other cancers is inconclusive (10).
There are several studies that do not demonstrate a significantly increased risk of oral
cancer, possibly due to design problems or lack of power (11, 12, 13). Two studies from
Sweden that were well-designed and controlled for smoking showed no association
between smokeless tobacco use overall, specifically ever use of snus, and oral cancer
(14, 15). However, an increased risk was observed in one study among those who used
only smokeless tobacco (14). In both studies ex-users of smokeless tobacco had
increased risks, but the increased risk estimates did not reach statistical significance.
There are a few cohort studies from India that demonstrate significant excess all
cause mortality among smokeless tobacco users (16, 17) whereas one from the U.S. does
not (18).
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The few studies of cardiovascular disease provide conflicting findings (19, 20, 21, 22).
One study from Sweden reported that smokeless tobacco use was associated with
presence of diabetes and increased insulin resistance (23).
Several studies of smokeless tobacco use by pregnant women in India demonstrate
adverse reproductive outcomes, especially low birth weight (24, 25, 26, 27, 28).
There is strong evidence that smokeless tobacco use leads to oral mucosal lesions (29),
including oral pre-cancerous lesions, and gingival recession (30).
Most smokeless tobacco products have constituents that are known to be hazardous, such
as tobacco-specific nitrosamines, cadmium, and nicotine (31, 32, 33, 34). Products
which have not been studied or products for which no hazard has yet been demonstrated
cannot be claimed to be free of harm. Products with reductions in some hazardous
components, such as nitrosamines, have not been studied adequately for the range of
potential health hazards.
All smokeless tobacco products have nicotine as a major constituent and are potentially
addictive (35). Persons who experiment with smokeless tobacco often develop a pattern
of regular daily use (35). Over time, many users increase amounts they consume (36).
Cessation is difficult, as it is for smoking tobacco. Users of both smokeless and smoking
products find tobacco cessation even more difficult to achieve than those who use only
smokeless tobacco or only smoke (36, 37). Tobacco manufacturers encourage use of
smokeless tobacco products by smokers on occasions when they are not permitted to
smoke (38) and thereby promote individuals to adopt smokeless tobacco use in
conjunction with continued smoking.
Youth are especially vulnerable to initiating smokeless tobacco use. In many cultures,
particularly in South East Asia and increasingly in Sweden, smokeless tobacco use is
more socially acceptable than smoking (39), and it is usually easy to practice without
detection. There is evidence that some advertising of smokeless tobacco products targets
children (40, 41, 42, 43).
Tobacco manufacturers sell “starter” products that are milder or sweeter for initiating
users (44, 45). Smokeless tobacco products are usually cheaper than cigarettes. At
present smokeless tobacco use is common among youth globally (46).
There is an ongoing debate in the public health community about the potential for
smokeless tobacco, especially snus manufactured in Sweden, to be used as a substitute
for smoking as part of a harm reduction strategy. This is being advocated by some on
the premise that the range of health conditions potentially caused by smokeless tobacco
is smaller than that caused by smoked tobacco (47, 48).

2

There are several reasons that argue against endorsing the use of smokeless tobacco
products for the purpose of harm reduction. They are as follows:
Benefits have not been demonstrated
•

Smokeless tobacco products have not been shown to be more effective smoking
cessation aids than other cessation strategies

•

It has not been shown that people substitute smokeless tobacco for smoking or
that they will not relapse to smoking

•

Smoking prevalence has not been shown to be decreased by substitution of
smokeless tobacco for smoking

Potential for harm exists
•

Promoting smokeless tobacco products may encourage individuals to adopt
smokeless tobacco use in addition to continuing smoking

•

Use of smokeless tobacco products has been reported to increase the chances of
subsequent initiation of smoking (49)

•

People who may have quit tobacco use altogether will not do so (37)

•

Children who might not have started smoking may start smokeless tobacco use

•

Health effects from the use of smokeless tobacco products remain unclear, and
the potential for long term harm cannot be ruled out

•

All smokeless tobacco products are addictive (35)

The designation of smokeless tobacco products as harm reducing agents may promote a
false perception of safety. A lower risk of adverse health outcomes is achieved by
reducing smoking and not by substituting another form of tobacco use.
Smokeless tobacco products frequently include other ingredients such as areca nut (in
South Asia) and flavouring agents. They often contain products that affect pH, such as
lime (calcium hydroxide), which in turn alters nicotine absorption (50). The tobacco
may be fermented, pyrolised, or otherwise processed before use. Product composition
may change with storage (51, 52, 53). Products are frequently designed to provide
properties that may affect nicotine absorption, flavour and taste, convenience of use that
may affect health, among other properties (45, 50).
In most countries there is no specific mechanism for regulating smokeless tobacco
products. Often smokeless tobacco products are not required to carry any health
warnings. One country (India) has regulated some manufactured smokeless tobacco
products as a food item as they are consumed orally. Smokeless tobacco contains
tobacco but may not be marketed specifically as a tobacco product and may be disguised
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as a consumer product such as toothpaste. There is a potential for regulating smokeless
tobacco products as consumer products under categories such as food supplements,
drugs, and toiletries and cosmetics.

RECOMMENDATIONS
1.

Current evidence does not indicate that use of any smokeless tobacco is free of
health risks. Therefore, any such health claim is presently untenable and should
not be permitted.

2.

There is no evidence to recommend that any smokeless tobacco product should
be used as part of a harm reduction strategy. Marketing of smokeless tobacco
products with harm reduction claims should not be permitted unless validated
by an independent regulatory authority on review of evidence to be submitted
by the manufacturer.

3.

It is recognized that the currently marketed tobacco products have not been
subjected to adequate regulatory review prior to introduction. New smokeless
tobacco products should be subjected to review based on procedures applicable
to other consumer products intended for human consumption.

4.

In countries where there is no established use of smokeless tobacco products,
the introduction of such products should only be permitted if the manufacturer
satisfies the regulatory requirements for the product category under which the
smokeless tobacco is sought to be registered (for example, as a food, food
supplement, drug, or toiletry and cosmetic).

5.

In countries where some smokeless tobacco products are in established use,
new smokeless tobacco product categories should only be permitted if the
manufacturer satisfies the regulatory requirements for the product category
under which the smokeless tobacco is sought to be registered (for example, as a
food, food supplement, drug, or toiletry and cosmetic).

6.

The incorporation of non-tobacco ingredients into smokeless tobacco products
may increase the a) appeal of the product by changing the taste, flavour, and
ease of use, b) addictiveness, or c) potential for harm independently or by
interaction with tobacco. Therefore, such ingredients also need to be regulated.

7.

Claims of reduced exposure or reduced harm should be supported by adequate
scientific data provided by the manufacturer who intends to make the claim.
Each type of claim requires a substantive body of evidence and an independent
regulatory body capable of examining the claims to determine whether the
claims are valid.

8.

Information on potential adverse health effects should be communicated to
consumers. For example, health warnings and labelling should reflect the
known adverse health effects of the smokeless tobacco product.
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9.

More research should be undertaken to evaluate nicotine and toxin exposures
and health hazards and risks to individuals from use of smokeless tobacco
products, as well as to identify population health effects of changing patterns of
smokeless tobacco and other tobacco use.

5

References
(1) World Health Organization. Tobacco or Health, A Global Status Report. Geneva,
WHO, 1997.
(2) Centers for Disease Control and Prevention, Office on Smoking and Health,
Smokeless Tobacco Fact Sheets, 2002.
(3) Blot WJ, McLaughlin JK, Winn DM, Austin DF, Greenberg RS, Preston-Martin S, et
al. Smoking and drinking in relation to oral and pharyngeal cancer. Cancer Research,
1988, 48: 3282-3287.
(4) IARC Working Group on the Evaluation of the Carcinogenic Risk of Chemicals to
Humans, International Agency for Research on Cancer, World Health Organization.
Tobacco habits other than smoking, betel-quid and areca-nut chewing, and some related
nitrosamines. Lyon, International Agency for Research on Cancer, 1985.
(5) Zahm SH, Blair A, Holmes FF, Boysen CD, Robel RJ, Fraumeni JF Jr. A casecontrol study of soft-tissue sarcoma. American Journal of Epidemiology, 1989, 130:
665-674.
(6) Idris AM, Ahmed HM, Malik MO. Toombak dipping and cancer of the oral cavity in
the Sudan: a case-control study. International Journal of Cancer, 1995, 63(4): 477-480.
(7) Salem G, Juhl R, Schiodt T. Oral malignant and premalignant changes in 'Shammah'users from the Gizan region, Saudi Arabia. Acta Odontologica Scandinavica, 1984, 42:
41-45.
(8) Zhang X, Schmitz W, Gelderblom HR, Reichart PA. Shammah-induced oral
leukoplakia-like lesions. Oral Oncology, 2001, 37: 609-612.
(9) Zaridze DG, Blettner M, Trapeznikov NN, Kuvshinov JP, Matiakin EG, Poljakov
BP, et al. Survey of a population with a high incidence of oral and oesophageal cancer.
International Journal of Cancer, 1985, 36(2): 153-158.
(10) Winn DM. Epidemiology of cancer and other systemic effects associated with the
use of smokeless tobacco. Advances in Dental Research, 1997, 11: 313-321.
(11) Bouquot JE, Meckstroth RL. Oral cancer in a tobacco-chewing US population--no
apparent increased incidence or mortality. Oral Surgery, Oral Medicine, Oral Pathology,
Oral Radiology and Endodontics, 1998, 86: 697-706.
(12) Mashberg A, Boffetta P, Winkelman R, Garfinkel L. Tobacco smoking, alcohol
drinking, and cancer of the oral cavity and oropharynx among U.S. veterans. Cancer,
1993, 72: 1369-1375.
(13) Sterling TD, Rosenbaum WL, Weinkam JJ. Analysis of the relationship between
smokeless tobacco and cancer based on data from the National Mortality Followback
Survey. Journal of Clinical Epidemiology, 1992, 45: 223-231.

6

(14) Lewin F, Norell SE, Johansson H, Gustavsson P, Wennerberg J, Biorklund A, et al.
Smoking tobacco, oral snuff, and alcohol in the etiology of squamous cell carcinoma of
the head and neck: a population-based case-referent study in Sweden. Cancer, 1998, 82:
1367-75.
(15) Schildt EB, Eriksson M, Hardell L, Magnuson A. Oral infections and dental factors
in relation to oral cancer: a Swedish case--control study. European Journal of Cancer
Prevention, 1998, 7: 201-206.
(16) Gupta PC, Bhonsle RB, Mehta FS, Pindborg JJ. Mortality experience in relation to
tobacco chewing and smoking habits from a 10-year follow-up study in Ernakulam
District, Kerala. International Journal of Epidemiology, 1984, 13: 184-187.
(17) Gupta PC, Mehta HC. Cohort study of all-cause mortality among tobacco users in
Mumbai, India. Bulletin of the World Health Organization, 2000, 78: 877-883.
(18) Accortt NA, Waterbor JW, Beall C, Howard G. Chronic disease mortality in a
cohort of smokeless tobacco users. American Journal of Epidemiology, 2002, 156: 730737.
(19) Bolinder G, Alfredsson L, Englund A, de Faire U. Smokeless tobacco use and
increased cardiovascular mortality among Swedish construction workers. American
Journal of Public Health, 1994, 84(3): 399-404.
(20) Bolinder GM, Ahlborg BO, Lindell JH. Use of smokeless tobacco: blood pressure
elevation and other health hazards found in a large-scale population survey. Journal of
Internal Medicine, 1992, 232(4): 327-334.
(21) Eliasson M, Asplund K, Evrin PE, Lundblad D. Relationship of cigarette smoking
and snuff dipping to plasma fibrinogen, fibrinolytic variables and serum insulin. The
Northern Sweden MONICA Study, 1995, 113: 41-53.
(22) Huhtasaari F, Lundberg V, Eliasson M, Janlert U, Asplund K. Smokeless tobacco as
a possible risk factor for myocardial infarction: a population-based study in middle-aged
men. Journal of the American College of Cardiology, 1999, 34: 1784-1790.
(23) Persson PG, Carlsson S, Svanstrom L, Ostenson CG, Efendic S, Grill V. Cigarette
smoking, oral moist snuff use and glucose intolerance. Journal of Internal Medicine,
2000, 248: 103-110.
(24) Agrawal P, Chansoriya M, Kaul KK. Effect of tobacco chewing by mothers on
placental morphology. Indian Pediatrics, 1983, 20: 561-565.
(25) Krishna K. Tobacco chewing in pregnancy. British Journal of Obstetrics and
Gynaecology, 1978, 85: 726-768.

7

(26) Krishnamurthy S, Joshi S. Gender differences and low birth weight with maternal
smokeless tobacco use in pregnancy. Journal of Tropical Pediatrics, 1993, 39(4): 253254.
(27) Verma RC, Chansoriya M, Kaul KK. Effect of tobacco chewing by mothers on fetal
outcome. Indian Pediatrics, 1983, 20: 105-111.
(28) Mehta AC, Shukla S. Tobacco and pregnancy. Journal of Obstetrics and
Gynaecology of India, 1990, 40: 156-160.
(29) Tomar SL, Winn DM, Swango PA, Giovino GA, Kleinman DV. Oral mucosal
smokeless tobacco lesions among adolescents in the United States. Journal of Dental
Research, 1997, 76: 1277-1286.
(30) Winn DM. Tobacco use and oral disease. Journal of Dental Education, 2001, 65:
306-312.
(31) Hoffmann D, Adams JD, Lisk D, Fisenne I, Brunnemann KD. Toxic and
carcinogenic agents in dry and moist snuff. Journal of the National Cancer Institute,
1987, 79(6): 1281-1286.
(32) Hoffmann D, MVD. Chemical composition and carcinogenicity of smokeless
tobacco. Advances in Dental Research, 1997, 11: 322-329.
(33) Idris AM, Ibrahim SO, Vasstrand EN, Johannessen AC, Lillehaug JR, Magnusson
B, et al. The Swedish snus and the Sudanese toombak: are they different? Oral
Oncology, 1998, 34: 558-566.
(34) Zaridze DG, Safaev RD, Belitsky GA, Brunnemann KD, Hoffmann D.
Carcinogenic substances in Soviet tobacco products. IARC Scientific Publications, 1991,
105: 485-488.
(35) Henningfield JE, Fant RV, Tomar SL. Smokeless tobacco: an addicting drug.
Advances in Dental Research, 1997, 11: 330-5.
(36) Hatsukami DK, Severson HH. Oral spit tobacco: addiction, prevention and
treatment. Nicotine andTobacco Research, 1999, 1: 21-44.
(37) Tomar S. Snuff use and smoking in U.S. men. Implications for harm reduction(1).
American Journal of Preventive Medicine, 2002, 23: 143.
(38) Henningfield JE, Rose CA, Giovino GA. Brave new world of tobacco disease
prevention: promoting dual product use? American Journal of Preventive Medicine,
2002, 23: 226-228.
(39) Mackay J, Eriksen M. The Tobacco Atlas. Geneva, World Health Organization,
2002.

8

(40) U.S. Department of Health and Human Services. Preventing tobacco use among
young people. A report of the Surgeon General. Washington DC, U.S. Government
Printing Office, 1994.
(41) Food and Drug Administration. 21 CFR Part 801, et al. Regulations restricting the
sale and distribution of cigarettes and smokeless tobacco to protect children and
adolescents; final rule. Federal Register, 61 (168), 44396-45318, 1996.
(42) Smokeless tobacco advertising expenditures before and after the smokeless tobacco
master settlement agreement. A report of the Massachusetts Department of Public
Health. Boston, May 2002.
(43) Gupta PC, Ray SR. Tobacco and youth in the South East Asia Region. Indian
Journal of Cancer, 2002, 39: 3-34.
(44) Connolly G. The marketing of nicotine addiction by one oral snuff manufacturer.
Tobacco Control, 1995, 4:73-79.
(45) Andersson G, Axell T, Larsson A. Impact of consumption factors on soft tissue
changes in Swedish moist snuff users: a histologic study. Journal of Oral Pathology and
Medicine, 1990, 19: 453-458.
(46) The Global Youth Tobacco Survey Collaborative Group. Tobacco use among
youth: a cross country comparison. Tobacco Control, 2002, 11: 252-270.
(47) Rodu B. An alternative approach to smoking control. The American Journal of the
Medical Sciences, 1994, 308: 32-34.
(48) Henningfield JE, Fagerstrom KO. Swedish Match Company, Swedish snus and
public health: a harm reduction experiment in progress? Tobacco Control, 2001, 10:
253-257.
(49) Haddock CK, Weg MV, DeBon M, Klesges RC, Talcott GW, Lando H, et al.
Evidence that smokeless tobacco use is a gateway for smoking initiation in young adult
males. Preventive Medicine, 2001, 32: 262-267.
(50) Tomar SL, Henningfield JE. Review of the evidence that pH is a determinant of
nicotine dosage from oral use of smokeless tobacco. Tobacco Control, 1997, 6: 219225.(51) Brunnemann KD, Prokopczyk B, Djordjevic MV, Hoffmann D. Formation and
analysis of tobacco-specific N-nitrosamines. Critical Reviews in Toxicology, 1996, 26:
121-137.
(52) MDPH - 08/21/01 - Massachusetts Department of Public Health Issues Challenge to
US Snuff Makers and Warns Consumers of High Cancer Risk Tied to Smokeless
Tobacco. (http://www.state.ma.us/dph/media/2001/pr0821a.htm)
(53) Djordjevic MV, Fan J, Bush LP, Brunnemann KD, Hoffmann D.Effects of storage
conditions on levels of tobacco-specific N-nitrosamines and N-nitrosamino acids in U.S.
moist snuff. Journal of Agricultural and Food Chemistry, 1993, 41: 1790-1794.

9

