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Abstract
Conclusions. The results of this study confirm that both smoking of tobacco and alcohol consumption are risk factors for oral
and oropharyngeal squamous cell carcinoma (OOSCC). The use of moist snuff had no effect on the risk of OOSCC,
probably due to the low levels of tobacco-specific N-nitrosamines in Swedish moist snuff. Objective. The aims of this
population-based case-control study in southern Sweden were to establish risk estimates for cigarette and alcohol
consumption and to evaluate whether Swedish moist snuff is a risk factor for OOSCC. Material and methods. Between
September 2000 and January 2004, 132/165 consecutive cases (80%) diagnosed with OOSCC and 320/396 matched
controls (81%) were investigated. All subjects were interviewed and examined according to a standardized protocol.
Results. Individuals who drank ]/350 g of alcohol/week showed an increased risk of OOSCC (OR 2.6; 95% CI 1.3�/5.4).
Total lifetime consumption of tobacco for smoking (�/250 kg) had a dose�/response effect on the risk of OOSCC (OR 4.7;
95% CI 2.4�/9.1). We found no increased risk of OOSCC associated with the use of Swedish moist snuff (OR 1.1; 95% CI
0.5�/2.5).
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Introduction

The incidence of squamous cell carcinoma in the

oral cavity varies in different parts of the world. Oral

and oropharyngeal squamous cell carcinomas

(OOSCCs) are less common types of tumour in

Sweden, but the number of new cases is increasing

[1,2]. In 2002, 290 Swedish men and 194 Swedish

women were diagnosed as having OOSCC, corre-

sponding to 1.2% and 0.9% of all cancer cases in

men and women, respectively [3]. It has been

reported in a number of studies [4�/10] that smoking

of tobacco and alcohol consumption are major risk

factors for oral cancer. In Asia, chewing tobacco is

associated with a high incidence of oral cancer

[11,12], while there are conflicting data regarding

other smokeless tobacco products [5,10,13�/16].

The consumption of alcohol in Sweden has

increased in both men and women during the past

5 years. In 2002, the registered percentage consump-

tions of different types of alcohol (converted into

pure alcohol) were 39% beer, 41% wine and 20%

hard liquor (spirits). The type of alcohol varied

between the sexes and consumption was almost

twice as high in men as in women. Individuals aged

18�/29 years had the highest alcohol consumption,

while the 50�/75 years age group had the lowest [17].

Smoking habits in Sweden have changed in recent

decades. Cigarette sales peaked in 1975, with 1800

cigarettes being sold per year per person aged �/15

years. The corresponding figure for 2002 was 1030

cigarettes. Cigarette consumption decreased in both

men and women during this period, although the
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decrease was more pronounced in men. Interest-

ingly, smoking in Sweden is more common today

among women than men (19% and 14%, respec-

tively), which is exceptional from an international

perspective [17]. In 2004, 1.1 million people in

Sweden smoked on a daily basis. On average, 16% of

the population aged 18�/84 years were smokers and

the habit was most common between the ages of 45

and 64 years [18].

Use of snuff is widespread in Sweden, and

consumption increased considerably between 1970

and 2002. In 1970 the average Swede aged �/15

years consumed 394 g of snuff per year, and in 2002

the corresponding figure was 924 g [17]. In 2004,

:/800 000 Swedes were daily users of snuff: 22% of

the male population and 3% of the female popula-

tion [18]. The habit is most common in men and

women aged 35�/44 years (29% and 6%, respec-

tively).

This paper is part of a population-based case-

control study evaluating possible risk factors asso-

ciated with OOSCC. Our aim was to establish risk

estimates for tobacco in terms of smoking and

alcohol consumption and to evaluate whether Swed-

ish moist snuff is a risk factor for OOSCC.

Material and methods

Cases

This population-based case-control study was car-

ried out in the Southern Healthcare Region of

Sweden, which has a population of :/1.6 million.

The study period was September 2000 to January

2004 inclusive. The cases considered eligible were

individuals with OOSCC [International Classifica-

tion of Diseases*/seventh revision codes 141

(tongue), 143 (floor of the mouth), 144 (oral cavity,

not otherwise specified) and 145 (oropharynx)] born

in Sweden and without a previous cancer diagnosis,

with the exception of skin cancer. The cases were

identified at weekly multidisciplinary meetings held

at the ENT departments of the two university

hospitals in the region, where almost all patients

with oral cancer are treated. A total of 132 patients,

91 males (median age 59 years; range 36�/87

years) and 41 females (median age 69 years; range

33�/87 years), were examined, corresponding to

80% of all cases with OOSCC during the recruit-

ment period.

Controls

Individuals born in Sweden with no previous cancer

diagnosis with the exception of skin cancer and who

were living in the Southern Healthcare Region of

Sweden were eligible as controls. Three controls per

case were selected from the Swedish Population

Register by means of stratified random sampling.

The matching criteria were: age9/3 years; sex; and

county. A total of 320 controls, 215 males (median

age 60 years; range 36�/89 years) and 105 females

(median age 66 years; range 33�/89 years), were

examined, corresponding to 81% of the eligible

controls. A detailed description of the recruitment

procedure and drop-outs will be published in a

forthcoming paper.

Examination procedure

The same person (K. R.), a Registered Nurse and

Dental Surgeon, interviewed and examined all cases

and controls according to a standardized protocol.

Questions were asked regarding medical history,

medication, reactivated herpes labialis infection,

oral sexual habits, use of tobacco and alcohol

consumption. A thorough investigation of the in-

dividual’s oral hygiene, dental status and oral mu-

cosa was performed. A general assessment of the

marginal bone level and the periapical status was

made from panoramic radiographs. Cell samples

from the oral cavity were collected for human

papillomavirus (HPV) DNA analysis. The risk of

OOSCC in relation to other risk factors (some

lifestyle factors, oral hygiene, dental status, mucosal

lesions and HPV) will be presented in forthcoming

papers.

Alcohol

The average frequency of alcohol intake per week

and the amounts of light beer, medium strong beer,

strong beer, wine, white and dark hard liquor drunk

on each occasion were recorded. Alcohol was

analysed in terms of the total quantity drunk in

grams per week, which was calculated by converting

the frequencies and amounts into grams per week

for each type of alcohol, and then adding them.

We analysed alcohol as a categorical variable defined

as either low (B/70 g/week), medium to high

(70�/349 g/week) or very high (]/350 g/week). The

amounts of pure alcohol contained in different

beverages are as follows: a bottle (330 ml) of light

beer (2.25%) contains 6.5 g, a bottle (330 ml) of

medium strong beer (3.5%) contains 9.1 g, a bottle

(330 ml) of strong beer (4.5%) contains 12 g, 1 glass

(150 ml) of wine (13%) contains 15 g and a drink

(60 ml) of hard liquor (40%) contains 19 g. The low

consumption group (B/70 g/week) drinks :/1 bottle

of wine or :/4 drinks of hard liquor per week. This

group was used as the reference group.
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Smoking

The average daily consumption of cigarettes, cigar-

illos, cigars and pipe tobacco were recorded, to-

gether with the period of smoking. Smoking of

tobacco was analysed as the total amount used in

kilograms during the lifetime of the individual. The

total amount of tobacco smoked was calculated by

multiplying the average amount of use by the

duration of use for the separate smoking products,

and adding these quantities. Total lifetime consump-

tion was scored as either low (B/125 kg), moderate

(125�/250 kg) or high (�/250 kg). One cigarette is

equivalent to 1 g of tobacco, one cigarillo to 3 g and

one cigar to 5 g. One pack of pipe tobacco is

equivalent to 50 g of tobacco. We also analysed

cigarette consumption separately, but not other

smoking products, as the number of users was too

few to allow proper analysis. Habits regarding the

use of hashish and marijuana were also recorded.

Swedish moist snuff

Snuff manufacture in Sweden started in the early

18th century. During the following centuries, the use

of snuff increased in Sweden. At first, snuff was used

as a fine dry powder which was inhaled through the

nose. From the beginning of the 19th century, moist

snuff has been used intraorally in the form of a quid.

In 1983, the manufacture of moist snuff in

Sweden changed from fermentation to a heat treat-

ment process. Today, Swedish snuff is manufactured

from dark air-cured ground tobacco which, after the

addition of salt and water, is subjected to a heat

treatment process in which most of the volatile

nitrosamines are distilled off. This process renders

the product practically free of microorganisms,

thereby lowering the risk of nitrite formation and

the subsequent formation of tobacco-specific

N-nitrosamines (TSNA).

The most common way of using snuff in Sweden is

to deposit 1�/2 g of loose snuff or a portion bag of

snuff (1 g) in the vestibule of the upper lip. Both

products are produced from ground tobacco, con-

tain :/50% water and 0.8�/0.9% nicotine and are

alkaline (pH 7.9�/8.6) [19]. According to Österdahl

et al. [20], the level of TSNA in Swedish moist snuff

ranges from 0.15 to 3.0 mg/g wet weight, with a mean

content of 1.0 mg/g.

In our study, an interview was performed which

included questions on snuff habits, i.e. present or

previous snuff use, form of snuff used, duration of

snuff use, daily consumption of snuff and whether

the quid was placed at one or more sites. Subjects

who had stopped taking snuff at least 6 months

before the interview were recorded as ex-users.

Users of fermented snuff were implicitly defined as

those who had been snuff users in 1983 or earlier.

Information was also collected on other tobacco

habits (e.g. chewing of tobacco), but this was not

analysed.

In current snuff users, mucosal changes at the

site(s) where the snuff quid was regularly placed

were recorded and classified according to the degree

of clinical severity using a four-point scale. This

scale, designed by Axéll [21], is based on clinical

criteria, including wrinkling, thickening and colour

changes of the oral mucosa.

Statistical methods

The association between the factors studied and

OOSCC was analysed by means of standard case-

control methodology. All covariates were evaluated

separately in univariate analyses. In addition, multi-

variate logistic regression methods were used for

joint modelling of the impact of multiple factors and

for adjustment of potential confounders. Associa-

tions between factors were analysed in cross-tables

by means of Pearson’s x2 statistics using the hypoth-

esis that the rows and columns in a two-way table

were independent, or using Fisher’s exact test when

appropriate. In the following, statistical significance

refers to a p-value of B/0.05 and CIs refer to 95%

confidence limits. Unless otherwise stated, adjusted

ORs are presented. All analyses were performed

using the statistical software package STATA, ver-

sion 8.2 (StataCorp, College Station, TX).

The study was approved by the Ethics Committee

of Lund University (approval No. LU 315-00).

Results

Alcohol

The cases had higher consumption of alcohol than

the controls. The median ages of the consumption

groups were as follows: B/70 g/week, 66 years (range

33�/89 years); 70�/349 g/week, 60 years (range 33�/

89 years); and ]/350 g/week, 60 years (range 42�/87

years). Compared to the lowest consumption group

(B/70 g/week), individuals with a very high con-

sumption of alcohol (]/350 g/week), corresponding

to 4.5 bottles of wine (3.38 l) or 18 drinks of hard

liquor (1.08 l), showed an increased risk of OOSCC

(OR 2.6; CI 1.3�/5.4), while there was no increased

risk for the moderate to high consumption group

(OR 0.6; CI 0.4�/1.0) (Table I).

Smoking

Individuals who smoked 11�/20 cigarettes/day were

at increased risk of developing OOSCC (OR 2.4; CI

1.3�/4.1), as were individuals who smoked �/20
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cigarettes/day (OR 2.8; CI 1.3�/6.1). Individuals

with low cigarette consumption (5/10/day) showed

no increased risk (OR 1.1; CI 0.6�/2.1).

With regard to lifetime consumption of tobacco by

smoking, the median age of individuals who had

never smoked was 66 years (range 33�/89 years). It

was 59 years (range 33�/86 years) for those who had

smoked B/125 kg, 62 years (range 42�/86 years) for

those who had smoked 125�/250 kg and 61 years

(range 39�/89 years) for those who had smoked

�/250 kg. An increased risk of OOSCC with an

increase in the amount of tobacco consumed was

also apparent in the analyses of total consumption of

tobacco by smoking (OR 1.1, CI 0.6�/2.0; OR 1.8,

CI 1.0�/3.5; and OR 4.7, CI 2.4�/9.1 for the three

grades of consumption, respectively) (Table II).

Lifetime consumption of tobacco by smoking was

lower for women than for men, with average values

of 140 and 214 kg, respectively. In spite of this, the

risk was higher for women than men (interaction

term between female gender and smoking tobacco:

OR 1.8, CI 0.7�/4.9).

Fourteen individuals (5 cases and 9 controls), all

ex-users, reported hashish and/or marijuana use.

Hashish had been used by five males (two cases and

three controls) and two females (one case and one

control), and marijuana by two male controls. Both

products had been used by four males (two cases and

two controls) and by one female control. No analyses

of these data were performed as there were too few

subjects.

We found no synergistic effect between high

alcohol consumption and tobacco smoking on the

risk of OOSCC (interaction term between �/250 kg

of tobacco and very high alcohol consumption: OR

0.4, CI 0.1�/1.1).

Swedish moist snuff

A total of 85 subjects, 83 males and 2 females

(median age 55 years; range 34�/87 years), had used

snuff. Of these, 41 were former and 44 present users.

The median age for individuals who had never used

snuff was 64 years (range 33�/89 years). Details of

different snuff factors are given in Table III. More

than three-quarters of snuff users had been exposed

to fermented snuff. More individuals had used loose

snuff (12 cases and 38 controls) than portion bags

Table I. Characteristics and estimated ORs for alcohol consumption for cases with OOSCC and matched controls. The totals do not add up

in some cases because of missing values.

Univariate analysis Multivariate analysisb

Alcohol consumption (g/week) No. of cases No. of controls Total OR 95% CI p OR 95% CI p

B/70a 49 124 173 1.0 1.0

70�/349 44 168 212 0.7 0.4�/1.1 0.1 0.6 0.4�/1.0 0.1

]/350 39 23 62 4.7 2.4�/9.0 B/0.001 2.6 1.3�/5.4 B/0.001

Total 132 315 447

aReference.
bAdjusted for total amount of tobacco smoked.

Table II. Characteristics and estimated ORs for smoking of tobacco for cases with OOSCC and matched controls. The totals do not add up

in some cases because of missing values.

Univariate analysis Multivariate analysisb

No. of cases No. of controls Total OR 95% CI p OR 95% CI p

Cigarette consumption (cigarettes/day)

Never smokeda 41 154 195 1.0 1.0

1�/10 21 74 95 1.2 0.6�/2.2 0.6 1.1 0.6�/2.1 0.7

11�/20 49 71 120 3.0 1.8�/5.1 B/0.001 2.4 1.3�/4.1 B/0.001

�/20 20 21 41 4.2 2.0�/8.6 B/0.001 2.8 1.3�/6.1 B/0.001

Total 131 320 451

Total tobacco consumption (kg)

Never smokeda 34 141 175 1.0 1.0

B/125 23 92 115 1.1 0.6�/2.0 0.8 1.1 0.6�/2.0 0.8

125�/250 24 51 75 2.2 1.2�/4.1 B/0.001 1.8 1.0�/3.5 0.1

�/250 47 35 82 6.5 3.5�/12.0 B/0.001 4.7 2.4�/9.1 B/0.001

Total 128 319 447

aReference.
bAdjusted for total consumption of alcohol.
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(7 cases and 26 controls). About two-thirds of

individuals (n�/65) did not place the quid at the

same site on a regular basis.

Overall, we found no risk effect for OOSCC for

any of the snuff habits studied (Table III): current

users (OR 1.1; CI 0.5�/2.5); ex-users (OR 0.3; CI

0.1�/0.9); fermented snuff (OR 0.7; CI 0.3�/1.4);

�/10 h/day (OR 0.5; CI 0.2�/1.6); or at least 30 years

of use (OR 0.8; CI 0.2�/2.8). In fact, the only factor

that showed a tendency towards an increased risk of

OOSCC was consumption of �/14 g/day (OR 1.7;

CI 0.5�/5.7). Three individuals, all males (one

case and two controls), reported use of chewing

tobacco.

Snuff and clinical lesions

Snuff was being used currently by 44 individuals (13

cases and 31 controls). They all showed clinical

lesions: 5 individuals (2 cases and 3 controls)

showed degree 1 lesions; 15 (4 cases and 11

controls) degree 2 lesions; 18 (6 cases and 12

controls) degree 3 lesions; and 6 (1 case, 5 controls)

degree 4 lesions. Those who used snuff for

�/10 h/day developed more pronounced lesions

(p�/0.01), while consumption of �/14 g/day was

not significantly associated with higher-degree le-

sions (p�/0.07). Neither a long duration (]/30

years) of use (p�/0.8) nor placing the quid at the

same site (p�/0.8) had an influence on the severity of

lesions.

HPV

HPV DNA was found in mouthwash samples from

each of eight snuff users (low-risk type in two

controls; high-risk type in five cases and one

control). No association was found between use of

snuff and HPV DNA (p�/ 0.8), or between smoking

of tobacco and the presence of HPV DNA (p�/0.2).

Moreover, multivariate analyses with adjustment for

HPV had minor effects on the estimated ORs of

alcohol, tobacco for smoking and snuff (data not

shown).

Other risk factors

Oral status and lifestyle factors (other than alcohol

and tobacco consumption) and HPV infection did

not affect any of the conclusions of risk of OOSCC

due to alcohol consumption, tobacco smoking or use

of Swedish moist snuff.

Discussion

In Sweden, population registers and cancer registers

covering the whole population are available. This

makes Sweden especially suitable for studies with a

case-control design. Using population-based regis-

ters to collect material lowers the risk of selection

bias. Also, almost all of the patients with OOSCC in

the southern part of Sweden are treated at the two

university hospitals where this study was performed.

Using the Swedish National Population Register, the

Table III. Characteristics and estimated ORs for usage of Swedish moist snuff in cases with OOSCC and matched controls. The totals do

not add up in some cases because of missing values.

Univariate analysis Multivariate analysisb

No. of cases No. of controls Total OR 95% CI p OR 95% CI p

Moist snuff usage

Never useda 112 255 367 1.0 1.0

Had used 20 65 85 0.7 0.4�/1.2 0.2 0.7 0.3�/1.3 0.2

Total 132 320 452

Ex-users 7 34 41 0.5 0.2�/1.1 0.1 0.3 0.1�/0.9 B/0.001

Current users 13 31 44 1.0 0.5�/1.9 0.9 1.1 0.5�/2.5 0.8

Fermented snuff 16 49 65 0.7 0.4�/1.4 0.3 0.7 0.3�/1.4 0.7

Non-fermented snuff 4 16 20 0.6 0.2�/1.7 0.3 0.6 0.2�/1.9 0.4

Duration (years)

B/30 16 52 68 0.7 0.4�/1.3 0.2 0.6 0.3�/1.3 0.2

]/30 4 13 17 0.7 0.2�/2.2 0.5 0.8 0.2�/2.8 0.7

Exposure time (h/day)

5/10 15 38 53 0.9 0.5�/1.7 0.7 0.7 0.3�/1.5 0.4

�/10 5 27 32 0.4 0.2�/1.1 0.1 0.5 0.2�/1.6 0.3

Consumption (g/day)

1�/14 8 21 29 0.9 0.4�/2.0 0.7 0.9 0.3�/2.5 0.9

�/14 5 10 15 1.1 0.4�/3.4 0.8 1.7 0.5�/5.7 0.4

aReference.
bAdjusted for total consumption of alcohol and smoking of tobacco.
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controls were drawn randomly from the same region

of residence as the cases, which strengthens the

study. The participation rate was 80% for both cases

and controls.

Lifestyle factors such as alcohol and tobacco

consumption are difficult to study. There is always

a risk of under-reporting tobacco use as well as

alcohol intake. In this study, information on indivi-

dual exposure to tobacco and alcohol was collected

in a uniform way, and by the same person for all

cases and controls. We chose to estimate lifetime

consumption of alcohol and tobacco to avoid a

possible effect of changes in consumption due to

symptoms resulting from the tumour. However, as in

previous studies [4�/10], our data confirm that very

high alcohol intake increases the risk of OOSCC.

Moreover, in agreement with other studies [4�/10],

we also found that the risk of OOSCC increased with

the amount of tobacco smoked. Lewin et al. [5]

found a synergistic effect between alcohol consump-

tion and tobacco smoking on the risk of SCC of the

head and neck. We found no interaction between

high alcohol consumption and tobacco smoking on

the risk of OOSCC. The inclusion of hypopharynx,

larynx and oesophageal cancer in the study by Lewin

et al. [5] may explain these differences. Further-

more, our study sample was quite small, which limits

the possibility of detecting any significant interac-

tions.

Muscat et al. [8] found that the risk of oral cancer

associated with tobacco smoking was higher for

women than men. Their finding is supported by

our study, as the amount of tobacco smoked in our

study was lower among female smokers but the risk

was somewhat higher, indicating a gender difference

in smoking-related susceptibility to OOSCC. Also, it

has been shown that women are at higher risk of lung

cancer than men for a given level of smoking. Harris

et al. [22] found a relative risk of 1.7, i.e. of the same

magnitude as that found in this study.

The results of studies on the risk of OOSCC

associated with the use of smokeless tobacco world-

wide vary widely [5,10�/12,14,16]. This is probably

mainly due to the fact that different products with

different potential for malignant transformation of

the oral mucosa are used, even though they are all

called snuff. Consequently, it is very important to

state the content of different products as carefully as

possible, as we have done in this study.

Environmental factors such as fertilization of the

soil and climate in the area where the tobacco is

grown can have an influence on the amount of

nitrate in the tobacco. A high moisture level makes it

easier for bacteria to transform nitrate to nitrite

which, under unfavourable conditions during curing

and storage, can react with the alkaloids (nicotine,

nor-nicotine) in the tobacco, resulting in the forma-

tion of TSNA, which are the most abundant

carcinogens identified in unburned tobacco.

Since 2002, Swedish snuff has been manufactured

from dark air-cured tobacco, while dark fire-cured

tobacco is still used in the USA and Sudan [15,23].

The smoke affects the chemical composition, leading

to an increased risk of nitrosamine formation. The

heat treatment process, which has been used in

Sweden since 1984, gives a product with a low level

of volatile nitrosamines, while the fermentation

process, as used in the USA, for example, is more

difficult to control, which increases the risk of

formation of TSNA. In moist snuff from the USA,

the TSNA level is somewhat higher (two to six

times) than that in Swedish moist snuff [20,23]. The

TSNA level in dry snuff bought in the USA is

reported to be 20�/600 times that of Swedish moist

snuff [23], which is likely to be at least one

explanation for the increased risk associated with

snuff dipping found by Winn et al. [16], as the

women in that study used dry snuff according to

Banbury report No. 23 [24]. That a very high level of

TSNA increases the risk of OOSCC was also shown

in a study of toombak users in Sudan [14]. Toom-

bak, a variety of fermented moist snuff, contains

concentrations of TSNA that are 100-fold higher

than those in Swedish moist snuff [15].

The way snuff products are stored can also have an

effect on the level of TSNA. Brunnemann et al. [25]

reported that the TSNA level was increased by

30�/130% when moist snuff produced in the USA

was stored at room temperature for 6 months, while

snuff produced in Sweden did not show any increase

in TSNA level. Based on their observations, they

suggested that snuff should be stored refrigerated by

wholesalers and retail stores.

No increased risk of oral cancer in current users of

Swedish moist snuff was found in our study (OR 1.1;

CI 0.5�/2.5). This result is in agreement with two

previous Swedish case-control studies: those of

Lewin et al. [5] (OR 1.0; CI 0.5�/2.2) and Schildt

et al. [10] (OR 0.7; CI 0.4�/1.1). However, Lewin et

al. [5] demonstrated a tendency towards an in-

creased risk in ex-users (OR 1.8; CI 0.9�/3.7), as

did Schildt et al. [10] (OR 1.5; CI 0.8�/2.9),

although we did not observe this in our study (OR

0.3; CI 0.1�/0.9). The cases and controls in the

previous studies were recruited between 1988 and

1991 [5] and between 1980 and 1989 [10]. In a

retrospective study [13] based on information from

records reported to the Swedish cancer register

between 1962 and 1971, an incidence of oral cancer

of 0.5 cases/100 000/year in male users of fermented

Swedish moist snuff was reported. Most cases were

found in men aged 71�/80 years. In our study, use of
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fermented snuff, defined as snuff use before 1984

when the fermentation process was abolished, did

not constitute any increased risk (OR 0.7; CI

0.3�/1.4) of OOSCC, despite the fact that most of

the subjects had used fermented snuff. In the three

Swedish studies mentioned above [5,10,13] the

levels of TSNA were not declared. Based on the

findings of our study, and the TSNA level in

fermented moist snuff from the USA [20,23], it

seems reasonable to assume that the cancer cases in

the previous Swedish studies [5,10,13] were due to

the consumption patterns of the individual snuff

users rather than the fermentation process. In our

study, increased exposure time to moist snuff did not

increase the risk of OOSCC (OR 0.5; CI 0.2�/1.6).

The amount of snuff used showed a slight tendency

towards increased risk (OR 1.7; CI 0.5�/5.7), which

is in agreement with the results of Lewin et al. [5]

(OR 1.4; CI 0.9�/2.3).

Daily exposure time (h/day) is more important for

the development of snuff dipper’s lesion of a higher

degree at the site where the quid is placed than the

amount of snuff used (g/day) or the duration of the

habit (years), which is in agreement with the

findings of Andersson et al. [19]. There appears to

be no correlation between the severity of lesions

and oral carcinoma. The scale used for clinical

grading of the snuff dipper’s lesion is based only

on changes in the surface of the oral mucosa, while

marked histomorphological changes, such as dyspla-

sia, cannot be predicted by the clinical appearance.

In our study, one man developed a carcinoma at the

site where he had put his snuff quid for 22 years. He

had also smoked 20 cigarettes/day for the past

10 years. In individual patients, presumably with

considerable exposure to moist snuff over many

years and a smoking habit as well, the snuff dipper’s

lesion may develop into an oral cancer. However, on

the whole there is no increased risk of oral cancer

from use of Swedish moist snuff according to our

results.

In agreement with several previous studies, our

results show that smoking tobacco and consumption

of alcohol are risk factors for oral cancer. One

interesting observation is that women seem to have

a higher risk of OOSCC than men for a given level of

smoking. The risk associated with smoking was 1.8

in women compared to men and, although this was

not significant, this should be interpreted bearing in

mind that in each stratum of tobacco consumption

women had a consumption level that was two-thirds

that of men. A difference in the susceptibility of the

upper aerodigestive tract between men and women is

supported by the finding that, among lung cancer

patients, the levels of aromatic/hydrophobic DNA

adducts were higher in females than males when

adjusted for smoking dose [26].

When it contains a high level of TSNA, as in dry

snuff and moist snuff from Sudan, snuff also carries

an increased risk of developing OOSCC. The level of

TSNA in Swedish moist snuff is very low, even with

storage, which is probably why its use does not

increase the risk of OOSCC, as documented in this

study.
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Sweden: Lund University; 1991.
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