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History of smokeless tobacco

Plant geneticists have established that the area in which 
the tobacco plant was first cultivated is located in the 
Peruvian/Ecuadorian Andes. The first tobacco cultiva-
tion is estimated to have occurred 5000–3000 BC (Gately 
2001). The genus Nicotiana comprises 64 species. Only 
two of these, namely Nicotiana tabacum (a tall, annual, 
broad-leafed plant) and Nicotiana rustica (shorter and 
fleshier leaves) are utilized for human consumption. The 
latter variety is planted and consumed mainly in Russia, 
Poland, in other East European countries, and in parts 
of Asia and Africa. Nicotiana tabacum is preferred in 
America and in European countries because of the plas-
ticity of its leaves and agronomic variety of its species.

Historians believe Native Americans began using 
tobacco for medicinal and ceremonial purposes before 
1 BC. Tobacco was sniffed, chewed, eaten and drunk 
(Gately 2001). First evidence that tobacco was being 

smoked is conveyed by a pictorial record on Guatemalan 
pottery which is dated 600–1000 AD.

Tobacco was introduced to Europe after the discovery 
of America. Tobacco began its European life in palace 
gardens where court physicians were interested in its 
medicinal potential. Jean Nicot, a French ambassador 
to Portugal used an ointment made from tobacco leaves 
‘to cure’ the tumour of a man in Lisbon. Nicot’s experi-
ments became widely known and his name was immor-
talized by labelling the genus, ‘Nicotiana’. Meantime, in 
1565, Nicolas Monardes, a doctor of Seville, published a 
pamphlet entitled ‘Joyful News’ listing the herb’s heal-
ing properties and claimed that tobacco can cure 36 
maladies (Gately 2001). By 1570 European physicians 
used tobacco as a universal cure for every human ill-
ness, including cancer. Tobacco was also produced for 
pipe smoking, chewing and sniffing. In the 1800s cigars 
became popular. Egyptian soldiers were credited with the 
invention of modern cigarettes in 1832. The invention of 
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Abstract
Recently, tobacco companies have been marketing moist smokeless tobacco products that are ‘spitless’. 
These products have lower concentrations of tobacco-specific nitrosamines and of other harmful chemi-
cals than other tobacco products, but can deliver relatively high doses of nicotine. They are packaged in 
small sachets, similar to tea bags that are placed between cheek and gum. Global promotion of smokeless 
tobacco products is hotly debated among tobacco control and public health experts. Proponents point 
to the Swedish experience where snus (Swedish moist snuff) is widely used as an alternative to cigarette 
smoking among men. Meanwhile, Sweden has low rates of smoking and a lower rate of respiratory diseases 
and lung cancers by comparison to other developed countries. The opponents argue that snus has its own 
risks, that no form of tobacco should ever be promoted; and that ‘snus is culture-bound and not transfer-
able to other settings’. Critics also suspect that the tobacco industry will use snus marketing as a ‘gateway’ 
to promote cigarettes among young people. Research on the effects of marketing snus to smokers is too 
limited to support using snus as a harm-reduction tool, and the epidemiological data are not conclusive.
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matches 20 years later was a great convenience to smok-
ers. The 20th century history of cigarette manufacture 
and consumption was, of course, closely tied to techno-
logical advances and recognition of smoking as a way to 
relieve stress and to stimulate at the same time.

Types of smokeless tobacco products and 
their use

Today, several types of smokeless tobacco (ST) prod-
ucts are available that can be used orally or nasally. 
Chewing tobacco comes as twist, plug and scrap leaf. 
Twist tobacco is made of leaves of air-cured or fire-
cured Burley tobacco that is flavoured and braided. Plug 
tobaccos are a blend of cured Burley, cigar type and the 
flavourful oriental tobaccos. Such blends are sweetened, 
moistened, and flavoured with sugars, syrups, honey, liq-
uorice, then are pressed into plugs. Scrap leaf is a blend 
of air-cured and fermented cigar leaf tobacco, to which 
different amounts of sweeteners are added and then 
loosely packed. Snuff comes in dry and moist forms; dry 
snuff is finely powdered tobacco that can be used orally 
or nasally (it contains ≤ 10% moisture). Moist snuff is 
flavoured, finely ground or shredded, air-cured and 
fire-cured tobacco, (containing 20–50% moisture); it is 
sold loose or in tea-bag type packets (sachets). Chewing 
tobacco and snuff are placed in the mouth, cheek or on 
the lips to be chewed or sucked (dipped).

Several countries have developed specific types of ST. 
In India, Central and East Asia, as well as in China, betel 
quid chewing is prevalent. It often involves mixtures of 
betel and tobacco leaves, Areca nut and lime which are 
pulverized and aged (IARC 2004). In the Sudan and in 
Algeria people practice the oral and nasal use of toom-
bak made of Nicotiana rustica. Toombak contains a large 
percentage of stems, and it is fermented, aged for 1 year, 
and treated with sodium bicarbonate (Idris et al. 1994). 
Alaskan natives use Iq-mik, a mixture of tobacco leaves 
with ash derived from punk fungus that grows on the 
bark of birch trees (Renner et al. 2005). Moist snuff and 
chewing tobacco stimulate saliva flow and may require 
spitting, thus they are called ‘spit tobacco’. Newly intro-
duced ST products are ‘spitless’. In Sweden, moist snuff 
(snus) used to be the prevalent form of ST. The processing 
of Swedish snus involves heat treatment or pasteuriza-
tion rather than fermentation. The heating process pur-
ports to kill bacteria, producing a more sterile product; 
concomitantly, it leads to lower levels of tobacco-specific 
nitrosamines (TSNAs). The manufacturer of snus has 
introduced voluntary standards, called GothiaTek® that 
set limits for certain oral tobacco constituents and allows 
only those additives and flavourings that are already 
permitted in foods (Hatsukami et al. 2007). The pH levels 
of snus products range from 7.8 to 8.5. This is important 

because it renders nicotine as a free base that is rapidly 
absorbed through the mucosal membrane.

Chewing tobacco was the leading form of tobacco use 
at the turn of the 20th century in the USA. Then sales of 
ST declined as the popularity of cigarettes increased and 
reached its peak in the 1960s. However, with the intro-
duction of moist snuff in the 1970s, the sale of ST began 
to rise again, and its consumption increased significantly 
during the past 20 years. In 2005, 3.2% of Americans, more 
commonly non-Hispanic young white men were current 
ST users (Tomar 2003). In India about 22% of men and 
12% of women use ST, while 8% of the population use 
both ST and smoke tobacco products at the same time. 
About 40% of the males and 10% of females in the Sudan 
use Toombak. About 23% of men in Sweden are reported 
to use snus (Critchley & Unal 2003).

Major toxicants in smokeless products

An expert group at the International Agency for Research 
on Cancer (IARC) has concluded that ST is carcinogenic 
to humans and contains about 30 cancer-causing agents 
(IARC 2008). One class of harmful carcinogens in ST 
is that of the TSNAs which are formed during grow-
ing, curing, fermenting, and aging of tobacco. Other 
toxicants in ST are N-nitrosamino acids, volatile nitro-
samines, aldehydes such as formaldehyde, acetaldehyde 
and crotonaldehyde, metals such as arsenic, nickel, 
chromium, cadmium, lead, polonium-210, as well as 
polycyclic aromatic hydrocarbons, ethyl carbamate, 
hydrazine, 1,1-dimethylhydrazine and others. Swedish 
snus has been claimed to contain lower levels of some 
harmful agents than many brands available in North 
America, and products used in India and in the Sudan. 
Concentrations of total TSNA in Swedish snus were 
reported to be ≤ 2 µg/g tobaccos; in the USA total TSNA 
ranged from 0.2 to 9 µg g−1 tobaccos. By contrast the lev-
els of TSNA in Indian products range from 1.2 to 128 µg 
g−1 product (Hatsukami et  al. 2007), and in Sudanese 
products levels of NNK were reported in the range of 188 
to 7870 µg g−1 dry product (Foulds et al. 2003).

ST delivers nicotine comparable to doses typically 
absorbed from cigarette smoke and about twice as high 
as those obtained from nicotine-replacement therapy. 
The main difference from smoked tobacco is the some-
what slower nicotine absorption and a lack of the higher 
concentration arterial bolus that results from nicotine 
inhalation (Foulds et al. 2003).

Health effects of smokeless tobacco

The available evidence suggests that adverse health con-
sequences vary by specific type of ST, the use of which 
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is strongly associated with geography. Even ST products 
that claim to be low in TSNA and other toxicants are likely 
to present a health risk for users. ST can cause cancer in 
humans (Cullen et al. 1986), and the evidence is strong-
est for cancer of the oral cavity, particularly at the site 
of tobacco placement, and for pancreatic cancer. ST use 
can also lead to the development of non-cancerous oral 
conditions, particularly, oral precancerous leukoplakia. 
Lesions in the local epithelium are reversible on quit-
ting but gingival retractions are not (Warnakulasuriya 
& Ralhan 2007, Anderson et  al. 1994). Swedish studies 
claim that portion-bag users exhibit less pronounced 
clinical changes of the oral mucosa than do the users 
of loose snus (Anderson et al. 1994). In India, a 10-year 
follow-up study has shown that oral cancers arise from 
pre-existing leukoplakia. Snuff was more frequently 
associated with development of oral mucosal lesions 
than was the use of chewing tobacco (Daniels et  al. 
1992). Studies in India, Pakistan and the Sudan describe 
large increases in the risk of oral cancers related to use 
of different smokeless products. Studies from Sweden 
are controversial. A Swedish cohort study followed 279 
897 male construction workers for 20 years and claims 
that snus use is associated with an increased risk of 
pancreatic cancer relative risk (RR) = 2 (95% confidence 
interval (CI) 1.2–3.3) but that it is unrelated to incidence 
of oral RR = 0.8 (CI 0.4–1.7) and lung cancers RR = 0.8 
(CI 0.5–1.3) (Luo et al. 2007). However, another cohort 
study comprised 9976 men who participated in a popu-
lation-based followed up survey, from 1973–74 to 2002, 
found a statistically significant increase in the incidence 
of oral and pharyngeal (combined) cancer among daily 
users of snus RR = 3.1 (95% CI 1.5–6.6) (Roosaar et  al. 
2008). The relative risks of oral cancer attributed to ST 
use vs non-tobacco users in males reported by Boffetta 
et al. are: in the USA, RR = 2.6 (95% CI 1.3–3.5); in Nordic 
countries (Norway and Sweden) RR = 1.0 (0.7–1.3), and 
in males in Canada, RR = 2.6 (1% population is exposed); 
in the Sudan, RR = 7.3 (34%); and in India, RR =5.1 (27%) 
(Boffetta et  al. 2008). Meta-analysis of the relationship 
between European and American ST-related oral can-
cer based on 38 studies suggests an odds ratio of 1.87 
(95% CI 1.40–2.48) (Weitkunat et al. 2007). Smokeless 
tobacco use is also associated with other health con-
sequences. Swedish data suggest a causal link between 
snus use and risk of type 2 diabetes, and increasing 
evidence incriminates insulin resistance and abnormal 
glucose metabolism as risk factors for development of 
pancreatic cancer (Foulds et  al. 2003). The association 
between ST use and adverse cardiovascular effects 
has been controversial (Critchey & Unal 2003). Studies 
probing the relationship between tobacco use and car-
diovascular mortality in 135 036 in Swedish male con-
struction workers recruited in 1971–1974 and followed 
up for 12 years, found that snus users had slightly higher 

risk of cardiovascular disease than non-users RR = 1.4  
(95% CI 1.2–1.6) (Bolinder et  al. 1994). Meta-analyses 
from cohort, case–control and cross-sectional studies 
indicate an increase of heart disease in ST users com-
pared with non-smokers RR = 1.12 (95% CI 0.99–1.27, 
n = 8), stroke RR = 1.42 (1.29–1.57, n = 5) and CHD 
RR = 1.25 (1.14–1.37, n = 7) (Lee 2007). Use of snus during 
pregnancy affects the weight of infants. Snus users gave 
birth to babies weighing on average 40 g less than infants 
of non-tobacco users; the corresponding weight reduc-
tion for smokers’ babies was 206 g (Foulds et al. 2003).

Is snus a ‘gateway’ to smoking or a pathway 
away from smoking?

Cigarette smoking has been a major health concern 
worldwide. The goal of preventive medicine is to have 
people refrain from smoking, or to quit the habit. 
However, for a smoker who cannot quit or does not want 
to quit, one school of thought believes that a less harmful 
alternative product should be available, another school 
believes in the ‘quit or die’ dogma. One alternative of 
harm reduction is by means of nicotine-replacement 
products. However, because of their low dose and deliv-
ery rate such products are not highly effective, and most 
smokers find them not satisfying as a cigarette substi-
tute. Another alternative that is gaining some support 
in the public health community, but is also intensely 
disputed, is to go along with the use of moist snuff that 
has low toxicants and TSNA content, as a complete sub-
stitute for cigarettes. In the USA, in general, moist snuff 
use conveys lower risk for morbidity and mortality, than 
does cigarette smoking. Median mortality risks relative 
to smoking were estimated to be 2–3% for lung cancer, 
10% for heart disease, and 15–30% for oral cancer (Levy 
et al. 2004). The sale of moist snuff is illegal in Australia 
and is banned in the European Union countries. Sweden 
is exempt from the ban and moist snuff use is permitted 
in the USA and Canada. Since 1980 snus consumption 
has increased drastically and smoking has declined 
among Swedish men. Using the WHO MONICA dataset 
from Northern Sweden, consisting of population-based 
surveys in 1986, 1990, 1994 and 1999, investigators 
compared the prevalence amongst various subgroups, 
namely smokers, former snus users now smoking, cur-
rent snus users who also smoke, snus users who are 
ex-smokers and those using snus exclusively. The study 
found that among men ‘all forms tobacco use’ were sta-
ble from 1986 to 1999 in all four survey years at a level 
of about 40%, but the prevalence of smoking declined 
from 23% in 1986 to 14% in 1999, whilst the use of snus 
increased from 22 to 30%. This study demonstrates that 
although cigarette smoking declined drastically among 
Swedish men, overall tobacco use did not change 
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(Radu et al. 2002). Despite this high prevalence of snus 
use, tobacco-related mortality in Sweden is among the 
lowest in the developed world. There is also a lower rate 
of oral cancer that continues to decline. Some studies 
suggest that the decline in tobacco-induced diseases is 
attributed to switching from smoking to the use of snus 
(Foulds et al. 2003). An epidemiological modelling also 
indicates that there are only small differences in life 
expectancy between smokers who quit smoking at age 
35 or 40 years and those who switch to snus at the age 
of 35 or 40 (Garner & Hall 2008). Proponents of ST use 
suggest that if the goal of tobacco control is to reduce 
tobacco-related disease, rather than tobacco use per se, 
then – based on the Swedish experiment – the promo-
tion of snus use by smokers is a promising public health 
measure.

Opponents of snus promotion have raised several 
concerns. One problem is that research reports con-
cerning the health effects of snus use are somewhat 
conflicting as was discussed above. A second problem is 
that increased use of snus may facilitate a pathway into 
nicotine dependence, leading to smoking as a ‘gateway 
effect’, hooking young people on nicotine. On the other 
hand, snus can act as a form of nicotine replacement 
and thus provide an ‘exit’ strategy. The review published 
in the 1994 US Surgeon General’s report describes the 
results as mixed with some showing that ST use is a 
precursor to smoking and other studies showing that 
smoking preceded smokeless tobacco use.

It has been suggested that for ST to be judged a 
causal gateway to cigarette smoking for an individual, 
it is important to know which product was used first. 
Recent Swedish data indicated that among those start-
ing a tobacco habit with snus, 20% later go on to smok-
ing (Ramstrom 2003). These observations suggest that 
the gateway more likely favours cessation from smoking 
rather than an entrance to cigarette use. The USA data 
imply that 77.2% can be classified as non-gateway users 
in that 35% had only used ST and 42.2% had smoked 
cigarettes before choosing the smokeless product 
(Kozlowski et al. 2003). Those who used cigarettes before 
moist snuff were 2.1 times more likely to have quit smok-
ing than cigarette only users.

In summary, changing from smoking to smokeless 
products can be beneficial or harmful to health depend-
ing on how the levels of toxicants in the products are 
controlled, how the products are used and who is using 
them. To assure that the public health is protected it is 
necessary to tightly regulate tobacco products. Such 
regulation would permit standards to be established 
for allowable levels of toxins delivered from tobacco 
products and enable controlling the degree of potential 
addiction to a product. In addition, consumers must be 
accurately informed about each product. The past expe-
rience with the failure of ‘light’ cigarettes to decrease 

anticipated health risks, due in part to compensation 
through smoking behaviour (such as smoking a greater 
number of cigarettes/day, inhaling more intensely, 
smoking cigarettes down to a smaller butt length) and 
other factors, should alert us to the fact that, ideally, pilot 
clinical studies precede the marketing of new products. 
Recent studies indicate that smokers who have smoked 
light cigarettes are indeed not exposed to higher levels 
of toxins by comparison to smokers who smoke regular 
cigarettes. However, at low exposures the metabolic con-
versions of toxins, measured as urinary metabolites, are 
greater (Melikian et al. 2007a, b). A similar phenomenon 
may occur in dual use when some cigarettes are substi-
tuted by less harmful ST products (slightly lower toxin 
exposure); formation of some of the toxic metabolites 
may increase rather than decline.

Acknowledgments

Declaration of interest:  The authors report no conflicts 
of interest. The authors alone are responsible for the 
content and writing of the paper.

References

Andersson G, Björnberg G, Curvall M. (1994). Oral mucosal 
changes and nicotine disposition in users of Swedish smoke-
less tobacco products: a comparative study. J Oral Pathol Med 
23:161–7.

Boffetta P, Hecht S, Gray N, Gupta P, Straif K. (2008). Smokeless 
tobacco and cancer. Lancet Oncol 9:667–75.

Bolinder G, Alfredsson L, Englund A, de Faire U. (1994). Smokeless 
tobacco use and increased cardiovascular mortality 
among Swedish construction workers. Am J Public Health 
84:399–404.

Critchley JA, Unal B. (2003). Health effects associated with smokeless 
tobacco: a systematic review [Review]. Thorax 58:435–43.

Cullen JW, Blot W, Henningfield J, Boyd G, Mecklenburg R, 
Massey  MM. (1986). Health consequences of using smokeless 
tobacco: summary of the Advisory Committee’s report to the 
Surgeon General. Public Health Rep 101:355–73.

Daniels TE, Hansen LS, Greenspan JS, Grady DG, Hauck WW, 
Greene JC, Ernster VL. (1992). Histopathology of smokeless 
tobacco lesions in professional baseball players. Associations 
with different types of tobacco. Oral Surg Oral Med Oral Pathol 
73:720–5.

Foulds J, Ramstrom L, Burke M, Fagerström K. (2003). Effect of 
smokeless tobacco (snus) on smoking and public health in 
Sweden [review]. Tob Control 12:349–59.

Garner CE, Hall WD. (2008). Should Australia lift its ban on low nitro-
samine smokeless tobacco products? Med J Aust188:47–9.

Hatsukami DK, Ebbert JO, Feuer RM, Stepanov I, Hecht SS. (2007). 
Changing smokeless tobacco products new tobacco-delivery 
systems [review]. Am J Prev Med 33:S368–78.

Gately I. (2001). Tobacco: a cultural history of how an exotic plant 
seduced civilization. London: Simon & Schuster.

IARC. (2004). Betel Quid and Areca–Nut Chewing and Some Areca-
Nut Related Nitrosamines. Monograph 85. Lyon, France: 
International Agency for Research on Cancer.

IARC. (2008). IARC Monographs on the evaluation of carcinogenic 
risk to humans, vol 89. Smokeless tobacco products. Lyon, 
France: International Agency for Research on Cancer.

B
io

m
ar

ke
rs

 D
ow

nl
oa

de
d 

fr
om

 in
fo

rm
ah

ea
lth

ca
re

.c
om

 b
y 

Pe
ki

ng
 U

ni
ve

rs
ity

 o
n 

11
/1

7/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



Smokeless tobacco    89

Idris AM, Prokopczyk B, Hoffmann D. (1994). Toombak: a major risk 
factor for cancer of the oral cavity in Sudan. Prev Med 23:832–9.

Kozlowski LT, O’Connor RJ, Edwards BQ, Flaherty BP. (2003). Most 
smokeless tobacco use is not a causal gateway to cigarettes: 
using order of product use to evaluate causation in a national 
US sample. Addiction 98:1077–85.

Lee PN. (2007). Circulatory disease and smokeless tobacco in Western 
populations: a review of the evidence. Int J Epidemiol 36:789–804.

Levy DT, Mumford EA, Cummings KM, Gilpin EA, Giovino G, 
Hyland A, Sweanor D, Warner KE. (2004). The relative risks of 
a low-nitrosamine smokeless tobacco product compared with 
smoking cigarettes: estimates of a panel of experts. Cancer 
Epidemiol Biomarkers Prev 13: 2035–42.

Luo J, Ye W, Zendehdel K, Adami J, Adami HO, Boffetta P, Nyrén O. 
(2007). Oral use of Swedish moist snuff (snus) and risk for can-
cer of the mouth, lung, and pancreas in male construction work-
ers: a retrospective cohort study. Lancet 369:2015–20.

Melikian AA, Djordjevic MV, Chen S, Richie J Jr, Stellman SD. (2007a). 
Effect of delivered dosage of cigarette smoke toxins on the levels 
of urinary biomarkers of exposure. Cancer Epidemiol Biomarkers 
Prev 16:1408–15.

Melikian AA, Djordjevic V, Hosey J, Zhang J, Chen S, Zang E, Muscat J, 
Stellman SD. (2007b). Gender differences relative smoking 

behavior and emission of toxins from mainstream cigarette 
smoke. Nicotine and Tobacco Res 9:377–87.

Ramstrom L. (2003). Patterns of use of Swedish smoke-free tobacco, 
snus: A gate leading to smoking or a way to give it up? Abstract 
from 4th SRNT European Conference, Santander, Oct 2002. 
Nicotine Tob Res 5:268.

Renner CC, Enoch C, Patten CA, Ebbert JO, Hurt RD, Moyer TP, 
Provost EM. (2005). Iqmik: a form of smokeless tobacco used 
among Alaska natives. Am J Health Behav 29:588–94.

Rodu B, Stegmayr B, Nasic S, Asplund K. (2002). Impact of smoke-
less tobacco use on smoking in northern Sweden. J Intern Med 
252:398–404.

Roosaar A, Johansson AL, Sandborgh-Englund G, Axéll T, Nyrén O. 
(2008). Cancer and mortality among users and nonusers of snus. 
Int J Cancer 123:168–73.

Tomar SL. (2003). Trends and patterns of tobacco use in the United 
States. Am J Med Sci 326:248–54.

Warnakulasuriya KA, Ralhan R. (2007). Clinical, pathological, cel-
lular and molecular lesions caused by oral smokeless tobacco 
[review]. J Oral Pathol Med 36:63–77.

Weitkunat R, Sanders E, Lee PN. (2007). Meta-analysis of the relation 
between European and American smokeless tobacco and oral 
cancer. BMC Public Health 7:334.

B
io

m
ar

ke
rs

 D
ow

nl
oa

de
d 

fr
om

 in
fo

rm
ah

ea
lth

ca
re

.c
om

 b
y 

Pe
ki

ng
 U

ni
ve

rs
ity

 o
n 

11
/1

7/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.


	Smokeless tobacco: a gateway to smoking or a way away from smoking
	Abstract
	History of smokeless tobacco
	Types of smokeless tobacco products and their use
	Major toxicants in smokeless products
	Health effects of smokeless tobacco
	Is snus a ‘gateway’ to smoking or a pathway away from smoking?
	Acknowledgments
	References


