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Clinical appearance of lesions 
associated with the use of 
loose and portion-bag packed 
Swedish moist snuff: 
a comparative study 
Andersson G, Axell T: Clinical appearance of lesions associated with the use of 
loose and portion-bag packed Swedish moist snuff: a comparative study. J Oral 
Pathol Med 1989: 18: 2-7. 

The aim of this study was to register and compare clinical oral mucosal lesions 
and gingival recessions associated with the use of two different smokeless 
tobacco products, loose snuff and portion-bag packed snuff. Selected for the 
study were 252 men (mean age 36.3 yr) of whom 184 (mean age 36.0 yr) used 
exclusively loose snuff and 68 (mean age 36.9 yr) exclusively portion-bag snuff. 
Oral mucosal lesions were registered according to a four-grade clinical scale. 
There was a significantly larger proportion of less pronounced lesions, Degrees 
1 and 2, among the users of portion-bag snuff compared with the users of loose 
snuff. This was also valid when differences in consumption data were 
considered. Smokeless tobacco-associated gingival recessions were found in 42 
(23.5%) subjects among the users of loose snuff and in 2 (2.9%) subjects 
among the users of portion-bag snuff. The results of this study support previous 
preliminary assessments that clinical changes of the oral mucosa and the 
gingival margin are less pronounced among those who use portion-bag snuff 
than among those who use loose snuff. 

Oral mucosal changes associated with 
the use of snuff have been described in 
many studies (1-11). In a survey on the 
prevalence of oral mucosal lesions in 
Sweden, a well-recognized mucosal re­
action, snuff dipper's lesion, was com­
monly registered in the area where a 
quid of moist snuff was regularly placed 
(12). This lesion has also been referred 
to as leukoplakia (1, 4). In a study on 
premalignant changes in Danish snuff­
induced oral leukoplakias it was 
pointed out that not all snuff brands 
possess the same chemical composition 
which might explain reported differ­
ences in tissue changes (4). The sever­
ity of the clinical appearance of snuff 
dipper's lesion may be related to the 
hours of daily snuff use, the amount 

used daily , duration of snuff habit and 
brands used (6, 7). 

The prevalence of gingival recessions 
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Fig. I. Classification of smokeless tobacco. 
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associated with the use of smokeless 
tobacco has been reported in a few 
studies (13-15). The risk that such us-
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Table 1. Age distribution and some snuff exposure data in different fractions of a construc­
tion worker population (n = 569). 

Fractions of population 

Did not Did not want Mixed Excluded Finally 
answer to attend habits at visit included 

n = 109 n = 67 n = 215 n = 13 n = 165 

Mean age, yr 32.4±10.4 38.8±13.2 38.0±10.9 36.5±10.0 36.7±10.6 
Age range, yr 19-65 21--68 21-74 20....50 18--66 
Years with regular 
snuff habit 10.0± 7.5 10.2± 8.8 10.2± 9.1 11.2±11.4 10.9± 8.4 
Grams of snuff 
used daily 18.8±13.6 15.7±13.4 12.1± 7.9 20.1±13.4 21.3±12.5 

Table 2. Age and snuff exposure data. 

Product 

Loose snuff Portion-bag snuff Total 
n = 184 n = 68 n = 252 

Mean age, yr 36.0±11.6 36.9±9.9 36.3±11.2 
Range, yr 19-80 17--66 17-80 
Hours of daily snuff use 10.8± 3.8 10.3±3.2 10.6± 3.6 
Grams of snuff daily 23.6±12.2 11.3±4.9 20.3±12.0 
Year': with regular snuff habit 13.1± 8.2 3.1±2.5 10.4± 8.4 

ers run of developing these recessions 
has been estimated to be nine-fold 
greater than that of non-users, pro­
vided gingivitis was present (15). 

During the last decade consumption 
of s•;ttff has increased steadily in Swe­
den, especially among young people. 
Concomitantly risks for the develop­
ment of oral cancer and other deleteri­
ous side effects have been widely dis­
cussed (11, 16-18). 

Snuff is manufactured in many differ­
ent forms (Fig. 1). Loose snuff is mar­
keted in containers made of paper or 
alu1'1inium. Usually a pinch of 1-2 g 
snuff is formed with the fingers and 
placed in the mouth. In Sweden the 
overwhelming majority of users place 
the quid in the vestibular area inside 
the upper lip. 

About 10 yr ago a new smokeless 
tohacco product, the portion-bag 
packed snuff, was introduced on the 
Swc 1ish market. Portions of 0.5 or 1 g 
snufi are wrapped in bags made of non­
woven paper-like material not dissolv­
ing in saliva but permitting diffusion. 
The sales figures have increased stead­
ily and comprised about 10% (470 tons) 
of the total smokeless tobacco sold in 
1987 (19). This product has then been 
introduced in several other countries. 

C :a I mucosal lesions associated with 
the use of loose snuff have been de­
scribed in several studies, while no re­
port has been published about whether 

,. 

portion-bag snuff causes oral mucosal 
changes and, if it does, the nature of 
such changes. As severe local changes 
may possibly be associated with the use 
of snuff, it seems worthwhile to investi­
gate lesions related to this new product. 

The aim of the present study was to 
register clinical changes in the oral mu­
cosa and the gingival margin associated 
with the use of Swedish non-fermented 
moist snuff and to compare those clin­
ical changes found among users of 
loose and portion-bag snuff. 

Material and methods 

Sampling procedure. Recruited for the 
study were individuals from three pop­
ulations: 1) construction workers; 2) 
shipyard workers; and 3) outpatients at 
the School of Dentistry in Malmo. 

A health screening organization for 
construction workers was established in 
1969. Each person within this organiza­
tion is called for examination every sec­
ond year. The frequency of participa­
tion is about 75%. At the examination 
questions about tobacco habits are in­
cluded. About 22% have referred to 
daily consumption of snuff. Up to 1987 
about 300,000 members have been ex­
amined throughout Sweden. In the 
south of the country (Skane/Scania), 
where the present study was undertak­
en, about 3,000 members are examined 
every year. Of these, 569 consecutive 
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habitual snuff users examined in 1986 
were invited to have a check of the 
condition of their oral mucosa. 

At a shipyard (Kockums, Malmo) 
snuff users were offered a check of 
their oral mucosa. A total of 43 at­
tended. 

Fifty-four patients were recom­
mended by others (dentists, other par­
ticipants, aquaintances) to ask for a 
check up at the Department of Oral 
Surgery and Oral Medicine at the 
School of Dentistry in Malmo. 

Inclusion and exclusion criteria. In­
cluded in the study were all who had no 
other tobacco habit than snuff and who 
reported on daily snuff consumption 
for, at least, the last 3 months. Ex­
cluded was anyone with serious disease 
and/or medication that might influence 
the local reaction of the oral mucosa. 

Non-participants. Two hundred and 
fifteen of the construction workers had 
mixed tobacco habits and were ex­
cluded, 67 did not want to attend, and 
109 did not answer; 178 came for exam­
ination. Data of age and snuff con­
sumption in this fraction of studied 
population are shown in Table 1. 

A total of 275 individuals from the 
three populations attended for exam­
ination. At their first visit 23 were ex­
cluded after further checking of inclu­
sion and exclusion criteria: 10 people 
used cigarettes as well as snuff, four 
used loose as well as portion-bag 
packed snuff, two had stopped using 
smokeless tobacco when they came for 
the examination, one was excluded be­
cause of heavy treatment with steroids 
and four were women. 1\vo further sub­
jects were excluded because the pho­
tographs taken were not adequate. 

Included subjects. Finally included in 
the study were 252 subjects. Their 
mean age was 36.3 ± 11.2 yr. Loose 
snuff was used by 184, mean age 36.0 ± 
11.6 yr, and portion-bag snuff was used 
by 68, mean age 36.9 ± 9.9 yr. 

Examination procedure. All subjects 
were examined during 1986--87 accord­
ing to a standardized program. An in­
terview was performed including ques­
tions on snuff habits, e.g. package 
form, brand of snuff, years with habit, 
daily consumption of snuff, placing the 
quid at one or more sites. Age and 
some snuff exposure data are given in 
Table 2. Information was also collected 
on other and/or previous tobacco hab­
its, consumption and frequency of wine 
and/or liquor. Questions were also 
asked on previous and/or present dis­
eases and medication. 
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Fig. 2. Snuff-related gingival recession at maxillary left central incisor. Note confluence 
between recession and snuff dipper's lesion. 

A thorough clinical examination was 
carried out. Lesions on the site(s) 
where snuff was regularly placed were 
registered according to the following 
four-grade clinical scale suggested by 
Axell et al. {6). 

Degree I - A superficial lesion with a 
color similar to the surrounding mucosa 
and with slight wrinkling. No obvious 
mucosal thickening. 

Degree 2 - A superficial, whitish or 
yellowish lesion with wrinkling. No ob­
vious thickening. 

Degree 3 - A whitish-yellowish to 
brown, wrinkled lesion with interven­
ing furrows of normal mucosal colour. 
Obvious thickening. 

Degree 4 - A marked yellowish to 
brown and heavily wrinkled lesion with 
intervening deep reddened furrows 
and/or heavy thickening. 

Gingival recessions were also regis­
tered. To be registered as a snuff-re­
lated recession, the borderline of the 
vestibular snuff dipper's lesion should 
be in con~act with the retracted gingival 
margin {Fig. 2). 

All mucosal and gingival lesions were 
photographed in color using a Nikko­
mat camera with 100 mm macro lens 
and an extension ring permitting a reg­
istration of 1: 1. Light was from a Mi­
nolta ring flash, the film was Koda­
chrome 64. 

Most of the examinations were car­
ried out by one of the authors {GA) 
and a few (about 15%) by two other 

examiners after calibration. After col­
lecting the total material, coded intra­
oral photographs were evaluated and 
classified by the other author {TA), 
who had no access to information about 
the tobacco habits of the subjects. 

The final clinical grading was based 
on the initial registration and the analy­
sis of the photographs. Inter-examiner 
agreement in the classification was 
about 95%. 

Statistical methods - Chi-square tests 
were used to test the difference be­
tween frequencies and student's t-test 
for the differences between means. 
Stepwise logistic regression was applied 
to study the relative risk for developing 
clinical lesions in relation to package 
form, exposure data and age. 

Results 

Loose and portion-bag packed snuff 
was used by 184 (73%) and 68 (27%) 
persons, respectively. Snuff-exposure 
data are given in Table 2. Loose snuff 
and portion-bag snuff were, on aver­
age, kept in the mouth for about the 
same number of hours daily. However, 
greater daily amounts of loose snuff 
were used, and had been used for more 
years than portion-bag snuff. Table 3 
shows exposure data for users of loose 
and portion-bag snuff related to clinical 
grading. Clinical grading of lesions is 
shown in Table 4. Users of loose snuff 

had a higher proportion of Degree 3 1 
and 4 lesions (P < 0.001). Degree 4 
lesions were encou.ntered only in per-
sons using loose snuff. 

Clinical grading of lesions by snuff 
brands is shown in Table 5; six brands 
were used by 232 people (92.1%), the 
remaining 20 used eight different 
brands. The average scores for clinical 
grading were lower for the portion-bag 
brands compared with the correspond­
ing loose variants. For the brands Gen­
eral and Ettan these differences were 
statistically significant (P < 0.001 and P 
< 0.05, respectively). 

Among those who used loose snuff, 
112 ( 60.9%) regularly placed the quid 
at the same site. The corresponding fig­
ure for users of portion-bag snuff was 
48 (70.6%). 

Table 6 shows the relative risk of the 
influence of some factors on the devel­
opment of more severe clinical lesions. 
The most important factor for increas­
ing risk was the package form, followed 
by placing of the quid, daily hours of 
use, amount, duration of regular snuff 
habit and age of the subject. 

Information on previous tobacco 
habits was available for 241 subjects, 
179 loose snuff users and 62 users of 
portion-bags. Only four users of loose 
snuff reported that they had earlier 
used another smokeless tobacco prod-
uct while 36 of the portion-bag users 
had previously used loose snuff. Previ­
ous smoking habits were reported by 
103 (58%) users of loose snuff and 24 
{39%) portion-bag users. 

Whether the pattern of previous 
smoking habits had influenced the dif­
ferences in clinical gradings between 
users of the two package forms of snuff 
was tested. Even when stratifying by 
previous smoking habits there was still j 
a significant difference between users I 
of loose snuff and portion-bag snuff in 
the distribution of clinical grading (P < 
0.001). 

Wine and/or liquor consumption was 
reported to be rather infrequent, once 
a week or Jess in both groups of snuff 
users. Ten (5.4%) users of loose snuff 
and 6 (8.8%) users of portion-bag snuff 
consumed wine or liquor twice a week. 
No participant referred to daily con­
sumption of wine or liquor. 

Gingival recessions were found in 44 
(17.8%) of 247 subjects. Five users of 
loose snuff were excluded because of 
full upper and lower dentures. Among 
users of loose snuff 42 (23.5%) subjects 
showed gingival recessions while only 2 
{2.9%) cases were found among users 
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Table 3. Cross tabulation of clinical grading versus exposure data of loose and portion-bag snuff. 

Clinical degree 

Loose Portion-bag* 

1 2 3 4 Total 1 2 3 Total 
n = 10 n = 33 n = 130 n = 11 n = 184 n = 13 n = 31 n = 24 n = 68 

Age. yr 40.2±8.9 34.0± 9.9 36.0±12.0 38.5±13.7 36.0±11.6 37.2±14.1 35.9±7.6 38.1±10.4 36.9±9.9 
Hours of daily 

9.1± 4.1 snuff use 7.1±4.5 11.3± 3.4 12.2± 3.5 10.8± 3.8 8.4± 3.6 10.5±2.9 11.1± 2.9 10.3±3.2 
Grams of 
snuff daily 10.6±6.7 19.3±10.4 24.9±11.8 32.6±13.6 23.6±12.2 10.8± 3.8 10.7±4.8 12.4± 5.5 11.3±4.9 
Years with 
regular 
snuff habit 10.5±5.7 10.3± 6.0 13.9± 8.8 14.3± 6.7 10.4± 8.4 4.3± 3.4 2.8±1.9 3.0± 2.6 3.1±2.5 

• No clinical Degree 4 lesion was encountered among users of portion-bag snuff. 

Table 4. Cross tabulation of clinical grading versus package form of snuff. 

Clinical degree 

2 3 4 Total 

Package form n % n % n % n % n % 

Loo'c <nuff 10 5.4 33 17.9 130 70.7 11 6.0 184 100 
Poni, .,,.bag snuff 13 19.1 31 45.6 24 35.3 69 100 

Total 23 9.1 64 25.4 154 61.1 11 4.4 252 100 

Table 5. Cross tabulation of clinical grading versus brands of snuff. 

Clinical General General Grovsnus Grovsnus Ettan Tre Ankare* Row All 
degree loose portion-bag loose portion-bag loose portion-bag total brands 

I 5 7 3 2 4 21 23 
2 17 13 10 8 1 8 57 64 
3 94 10 16 5 9 9 143 154 
4 10 1 11 11 
Total n 126 30 30 15 10 21 232 252 
Total% 50.0 11.9 11.9 6.0 4.0 8.3 92.1 100 

Arithmetical mean of 
clinical gradings 2.87 2.10 2.50 2.20 2.90 2.24 2.62 2.61 

*The portion-bag packed form of Ettan. 

of portion-bag snuff (P < 0.05). Table 6 
shows the relative risk factors for the 
development of gingival recessions. 
The factor with the highest relative risk 
(8.71) was the package form. 

Table 6. Relative risk of the influence of some factors on clinic?.) grading of snuff dipper's 
lesions and on gingival recessions calculatd by stepwise logistic regression. 

Discussion 

The material for this study was col­
lected from three recruitment catego­
ries. Data available on one of the 
groups, the construction workers, per­
mit some assessment of representativ­
ity. Table I shows the material for this 
evaluation. There are minor differ­
ences between included and excluded 
subjccts. Data of years with habit and 
daily grams of snuff used are somewhat 
higher within the finally included 
group, but very similar to those of the 

Factor 

Package form 
(Loose snuff vs portion-bag snuff) 

Exposure data 
Placing the quid 
(one vs more sites) 

Hours of daily snuff use 
( 1 h differences) 

Grams of snuff daily 
( 1 g difference) 

Years with regular snuff habit 
( 1 yr difference) 

Age 
( 1 yr difference) 

Snuff dipper's lesion 

Relative P-value 
risk 

3.39 0.010 

2.91 0.002 

1.13 0.018 

1.05 0.018 

1.04 0.149 

1.01 0.774 

Gingival recession 

Relative P-value 
risk 

8.71 0.009 

1.46 0.284 

1.04 0.471 

1.01 0.652 

1.01 0.677 

1.03 0.141 
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Figs. 3-4. Fig. 3. Man, 34 yr, showing snuff dipper's lesion clinical Degree 3. Tobacco 
exposure data: loose snuff of brand Ettan used daily for 10 yr, 15 g daily over 10 h. Until5 yr 
ago he smoked 10-15 cigarettes daily. Fig. 4. Man, 43 yr, showing snuff dipper's lesion 
clinical Degree 1. Tobacco exposure data: portion-bag snuff of brand Tre Ankare used daily 
for 10 yr, 16 g daily over 10 h. Until 10 yr ago he smoked 30 cigarettes daily. 

total material (Table 2). As could be 
expected, daily consumption of snuff 
was lower in the group with mixed hab­
its, supporting the validity of collected 
information on tobacco habits. 

The characteristics of snuff dipper's 
lesions used in this study were compat­
ible with criteria of the four-grade clin­
ical scale used in previous studies (6, 
7). The clinically more severe lesions, 
Degree 3 and 4, were significantly more 
prevalent among users of loose snuff 

than among users of portion-bags. One 
explanation for this could be that the 
pattern of placing the snuff quid dif­
fered. However, placing the quid on 
one site was rather more frequent 
among users of portion-bag snuff. 

There were some differences in snuff 
exposure data between the groups. 
While daily hours of snuff use were 
very similar, users of loose snuff con­
sumed a greater daily amount of snuff 
and had used snuff for a considerably 

longer period. These differences are 
not surprising as a portion-bag of snuff 
contains 0.5 or 1 g, while a pinch of 
loose snuff probably contains 1-2 g, 
and the sales figures of portion-bag 
snuff did not increase substantially until 
the last 4 or 5 yr. However, as seen 
from data in Table 6 the most important 
consumption factor for the develop­
ment of clinically more severe lesions 
was "daily hours of snuff use" while 
"grams of snuff used daily" and "years 
with regular snuff habit" had compara­
tively less impact. For instance, a con­
sumption increase from 1 to 10 g a day 
corresponds to an increase of the rela­
tive risk from 1.06 to 1.70 and the use 
of snuff for 1 yr compared with 10 yr 
corresponds to relative risks of 1.04 and 
1.53, respectively. As for number of 
years with regular snuff habit this calcu­
lation should be evaluated with some 
caution since the ?-value is compara­
tively high. The use of stepwise logistic 
regression to evaluate the relative im­
portance of various exposure data gives 
somewhat contradictory information 
compared with previous studies. It 
should be stressed that this calculation 
is based on the clinical visible lesion 
and has no implications for deeper tis­
sue changes. However, by far the most 
promotive factor for the development 
of clinically more severe lesions was the 
package form, with a relative risk for 
loose versus portion-bag snuff of 3.3. 
(Table 6). This was elucidated by care­
fully matching two subjects according 
to tobacco exposure data (Figs. 3-4). 

Alternatively, differences between 
the severity of the lesions could be ex­
plained by the different compositioon 
of tobacco used in loose and portion­
bag snuff. However, as shown in Table 
5, for all three pairs of products com­
pared, the clinical lesions associated 
with the portion-bag snuff were less se­
vere. 

An attempt has also been made to 

assess the importance of previous 
·smoking and alcohol habits on the ob­
served differences in clinical gradings 
between users of loose and portion-bag 
snuff. There is no evidence that either 
of these factors considerably influenced 
these differences. 

In previous studies, gingival reces­
sions related to the use of smokeless 
tobacco have been observed. The pre­
sent study has established clinical crite­
ria making it possible to compare reces­
sions associated with use of snuff in the 
two different package forms. The pre­
sent finding of 23.5% gingival reces-
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sions registered in users of loose snuff is 
a somewhat lower figure than previ­
ously reported (13-15), but this might 
be due to criteria differences. How­
ever, such differences can probably not 
explain the remarkably. low percentage 
(2.9%) of gingival recessions among us­

ers of portion-bag snuff. 
}i.e/findings of this study indicate 

that the use of portion-bag snuff is asso­
ciated with less severe clinical oral mu­
cosal lesions and a lower frequency of 
gingival recessions compared with such 
lesions among users of loose snuff. 
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