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Abstract
Background

Use of Scandinavian moist snuff, snus, is steadily increasing in Norway, especially among young adults. Although snus is far less harmful than 
cigarettes,the degree of harm reduction is controversial. Thus, the trend of increased snus use should be turned. To do that efficiently,information 
about snus habits of young adults as well as their attitude and knowledge about snus is needed. Therefore, the aim of the present study was to 
increase the knowledge of when and why adolescents start using snus, if they feel addicted to snus and their motivation to stop using snus. We 
also wanted to assess how adolescents perceive health risks associated with snus, and where they receive information about snus. 

Methods

A questionnary was distributed to all senior high school graduates in Tromsø County, the largest city in Northern Norway. Age, gender, school 
subjects, sporting activities,snus and smoking habits were recorded. There were also questions to assess why the students started using snus, 
feeling of addiction and desire of quitting, as well as statements about snus associated health risks which they were to evaluate as true or false.   

Results and conclusions

 Of the 773 students asked to participate, 371 (48 %) responded. Of those, 49 % were using snus either daily (38 %) or now and then (11%). 
Most of the snus users felt addicted to the habit and used snus throughout the day. Snus habits settled at an early age, thus preventive efforts 
should start early. Curiosity and friends that were using snus were common reasons to start using snus, whereas pleasant taste and relaxation 
were the most common reasons for keeping the habit. The majority of the snus users did not want to quit the habit.Preventive efforts should 
take this into consideration, perhaps by working on attitudes and peer pressure. The ban on snus use at schools did not seem to be efficient; 
legislations restricting the number of taste additives allowed in snus could be an alternative approach to reduce the attractiveness of snus.

Keywords: Scandinavian moist snuff; Habit; Information; Addiction; Prevention

Background
During the past 20 years the number of Norwegian adults (16-74 years 

of age) using smokeless tobacco in the form of Scandinavian moist snuff 
called snus has steadily increased. In 1992, 2% of the adult population 
used snus daily, compared to  9 % in 2012, according to data from Statistics 
Norway – the official statistics about the Norwegian society (SSB) [1]. 

Although there seems to be a general agreement among tobacco 
researchers that use of the Scandinavian snus is far less harmful than 
cigarettes, the extent of harm reduction is controversial. Snus contains 
20 chemicals classified as carcinogenic [2,3] of which tobacco-specific 
N-nitrosamines (TSNAs) are some of the most potent. By refining the 
processing methods of snus, the content of TSNAs has been reduced [4], 
but they are not removed [2]. The nicotine content, which causes the 
physical addiction to tobacco products, varies between different brands 
of snus. However, a dose of snus gives about the same level of venous 
nicotine as a cigarette, but the absorption rate is slightly slower [2]. 
Use of snus has been associated with various health hazards including 
increased risk of pancreatic, oral, pharyngeal, oesophageal and stomach 
cancer [5-11], as well as cardio-vascular diseases [12,13],  type II diabetes 
[14] and periodontitis [15,16]. The health risks of snus have however 
been questioned in several recent reviews [2,17-22], and from the 
epidemiological data available today, there seems to be vague associations 

between use of snus and development of these diseases. Studies have found 
that use of snus during pregnancy may cause increased risk of lower birth 
weight, stillbirth, neonatal apnoea, preterm delivery and preeclampsia 
[23-25]. Although a recent sibling study questioned the effect of snus use 
on birth-weight [26], it still raises a concern about the strong increase in 
snus use among young women. 

As the available data today indicate that the health risks associated with 
snus are much lower than with cigarette smoking, snus has been launched 
as a nicotine substitute for cigarettes [27,28], and about 16% of previous 
smokers in Norway reported that they started to use snus to help quit 
smoking [1].  Nevertheless, the largest increase in use of snus in Norway 
is seen in young adults who have never been smokers [1]. According to 
data from SSB, 19% of Norwegian adults between 16 and 24 years use snus 
daily, 25% of men and 14% of women [1]. In addition, about 10% of both 
genders in this age-group use it on a more irregular basis. 

The reasons for the dramatic increase in snus use among young 
Norwegian adults are not known. The strict regulations in where smoking 
is permitted may however have caused a shift in tobacco consumption 
from smoking to snus; as snus is allowed to consume most places it may 
feel more convenient. During the last decades, there has also been a 
strong public focus on the health risks related to cigarette smoking. The 
Norwegian health governments have regular “quit-smoking” campaigns, 
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when they did not have cigarettes available or when they were together 
with friends who were using snus. The now and then users all consumed 
less than 2 boxes of snus per week. Most of the daily snus users (93 %), 
reported that they used snus throughout the day. Seventy percent of them 
consumed 2-4 snus boxes per week, whereas 19 % consumed 5 or more 
boxes.The daily and irregular snus users otherwise responded similarly to 
most questions related to snus habits, and are therefore grouped in most 
analyses (Table 2). The majority of the snus users felt addicted to the habit, 
and the feeling of addiction was strongly correlated to number of snus 
boxes consumed per week (p<0,001). Almost one third of the snus users 
wanted to quit the habit, but a significantly higher portion of those who 
felt addicted to snus wanted to quit compared to those who did not feel 
addicted (42 % vs. 22 %, p=0.009).

Figure 1 illustrates why the respondents had started using snus. 
In the group “other” reasons, about 25 % specified that they started 

and there is a large, eye-catching cancer risk warning on cigarette packages 
sold in Norway. In contrast, due to an EU-directive from 2001, the cancer 
risk warning on snus boxes was in 2003 replaced by a more unspecific 
warning that snus may be a health risk, which seems less intimidating 
than the previous cancer warning. Therefore, for young adults who 
want to experiment with tobacco products, snus may appear as a more 
appealing alternative than cigarettes. There are also studies indicating that 
smoking has become untrendy the last decades, associated with low socio 
economic status and an unhealthy life style [29]. The attitude towards snus 
among young Norwegians is not much studied. 

For adolescents who have never been smokers, snus represents a 
new, addictive habit. There is also a concern that use of snus may be a 
gateway into smoking, especially for those with an early age snus debut 
[30,31]. Therefore, the dramatic increase in snus use among young adults 
is worrying and should be reversed. To be able to do that effectively, it 
is important to have information about the snus habits of young adults. 
Thus, the aim of the present study was to increase the knowledge of when 
and why adolescents start using snus, why they keep the habit, if they feel 
addicted to snus, if they want to quit the habit and what might motivate 
them to stop using snus. We also wanted to assess how adolescents perceive 
health risks associated with snus, and where they receive information 
about snus. 

Methods
A questionnary was design in the QuestBack platform (QuestBack AS, 

Oslo, Norway), which has an integral system to secure the anonymity of 
the respondents. Age, gender, school subjects, sporting activities as well 
as snus and smoking habits were recorded. There were also questions to 
assess why the students started using snus, if they felt addicted to snus and 
if they wanted to quit the habit. Those who did not use snus were asked 
why they had chosen not to use snus, if they believed that they would 
start using snus later or if they felt a pressure towards starting. Finally, 
the questionnary contained a number of statements about health risks 
associated with use of snus, which they were to evaluate as true or false. 
The six senior high schools in Tromsø County, the largest city in Northern 
Norway, received written information about the project, and were asked 
to participate. All schools accepted, and altogether, 773 senior students 
were asked to answer the questionnary electronically. The questionnary 
was distributed to the students by e-mail. In some of the schools the 
students were allowed to answer the questionnary during a lecture, 
whereas students in other schools did not have this option. The study was 
conducted in May and June 2013. One of the high schools in the study 
had separate classes for persons to be re-educated, and in these classes the 
students were somewhat older than in the regular high school classes. This 
group was included in the study and denoted 20+. 

Results from the questionnary were imported into IBM SPSS (Version 
21 for Mac IBM, Armonk, NY), and descriptive and comparative analyses 
(Chi-square-tests) were performed. P-values <0.05 were accepted as 
statistically significant.

Results
Of the 773 students who were asked to answer the questionnary, 371 

(48%) responded. The characteristics of the respondents with correlation 
to snus habits are summarized in Table 1. 

Characterization of snus habits
Altogether 182 respondents (49 %) reported using snus, 38 % daily and 

11 % now and then. These students were asked questions to more precisely 
characterize their snus habits, the results are summarized in Table 2. Of 
those reporting that they used snus now and then, the majority used it 
during weekends and at parties, whereas a few stated that they used snus 

Characteristic
Snus users,  n=182

n                %
Non-snuser n=189

n                   % P
Age
17
18
19
20 +

 32
 73
 38
 39

17.6
40.1
20.9
21.4

26
74
50
39

13.8
39.2
26.5
20.6 .545

Gender
Male
Female

114
 68

62.6
37.4

99
90

52.4
47.6 .046

Smokers
Yes
No

 22
160

12.9
87.1

14
175

7.4
92.6 .128

Weekly physical 
exercise
< 1
1 – 3
> 3

 51
 66
 65

28.0
36.3
35.7

54
86
49

28.6
45.5
25.9 .237

Subjects
Crafts and 
industrial 
Academic school
programs

 108
  74

59.3
40.7

92
97

48.7
51.3 .039

Table 1: Characteristics of the 371 respondents in relation to snus use

Table 2:  Description of snus habits of the 182 snus users

Characteristic
Male, n=114
 n               %

Female, n=68
n             % p

Started using snus:
<1 year ago
1-3 years ago
> 3 years ago

12
44
57

10.6
39
50.4

9
33
25

13.4
49.2
37.3 .065

Addicted to snus:
Yes
No

77
34

69.4
30.6

41
25

62.1
37.9 .325

Weekly consumption:
<2 boxes
2– 4 boxes
>4 boxes

32
61
20

28.3
54
17.7

23
38
7

33.8
55.9
10.3 .201

Type of snus:
Loose
Portion/pouches
Both

3
71
39

2.7
62.8
34.5

0
63
5

0
92.6
7.4 < .001

Want  to quit snus
Yes
No

36
77

31.9
68.1

28
40

41.2
58.8 .204
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vs. 59%, p=0.012). Figure 3 summarize where the students had received 
information about snus. More snus users got information at home, from 
dental care providers and from the internet than those who did not use 
snus (P ≤ 0.001 for each of the information sources). Furthermore, a 
significantly higher proportion of the snus users wanted more information 
about snus compared to those who were not using snus (34% vs. 16%, 
p>0.001). Snus users and those not using snus answered similarly on most 
questions related to harmful effects of snus (Figure 4). 

Discussion
While use of cigarettes, alcohol and narcotic drugs are decreasing 

among young Norwegians [32], the use of snus is steadily increasing. 
In the present study we found a higher percentage of daily snus users 
among both genders (43 % of male students and 33 % of female students) 
than national data from SSB (25 % of male and 14 % of female) [1]. The 
data from SSB are based on a nationally representative cohort regarding 
geographical distribution and gender, whereas our study included senior 
students at the high schools in Tromsø, the largest city in Northern 
Norway, which also recruits students from rural areas in its region. 
Almost half of the senior students answered the questionnary, but the 
response rate differed between schools. In some of the schools the students 
were allowed to answer the questionnary during a lecture, which gave a 
high response rate, whereas students in other schools did not have this 

because snus was cool or popular, 10 % started to cope with stress or 
psychological problems and 10 % because snus tastes good. Figure 2 
illustrates the reasons given for keep using snus. In the group “other”, the 
most commonly reported reason was nicotine dependence. There was no 
statistically significant gender difference in reported reasons for using 
snus. Prohibition, higher prizes or information about harmful side effects 
were the most commonly stated changes that would make the students 
want to stop using snus. 

In the group of snus-abstinent students, the most commonly reported 
reasons for not using snus was that snus doesn’t taste good, isn’t cool 
or doesn’t look good, as well as worries about harmful effects of snus. 
Furthermore, about 20% stated that they couldn’t afford the costs of using 
snus. Eight percent of the students reported that they believed that they 
might start using snus later, whereas 10% reported that they felt a pressure 
towards starting.

Information and knowledge about snus
A significantly higher proportion of snus users reported that they 

had received information about snus than those not using snus (71% 
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Figure 1: Reasons to start using snus
The 182 students who were using snus were asked why they had 
started, and the answers are graphically illustrated in Figure 1. The 
respondents could choose multiple answers.
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Figure 3: Sources of information about snus
The students were asked where they had received information about 
snus, and their answers are graphically illustrated in Figure 3. The 
respondents could choose multiple answers.
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Figure 4: Believes about health risks associated with snus
The students were asked to evaluate a number of statements of 
health hazards associated with use of snus as true or false. Figure 4 
illustrates graphically the percentage of students who evaluated the 
listed statements as true.
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Figure 2: Reasons to start using snus
The students were asked why they used snus, and their answers 
are graphically illustrated in Figure 2. The respondents could choose 
multiple answers.
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option, and thus had a lower response rate. The proportion of crafts and 
industrial students is higher among the respondents than among the 773 
students asked to participate. As these students had a significantly higher 
proportion of snus users than students of academic school programs (59 
% vs. 41 %, p=0.039), our numbers may be overestimating the snus use 
in this age group. The prevalence data from this study should therefore 
be interpreted with care. Nevertheless, we believe that the descriptions of 
snus habits, knowledge and information channels about snus are relevant 
and can give insight that can be used to turn the trend of increasing snus 
use among young adults in Norway. 

The majority of the snus using students in our study had started using 
snus more than three years ago while still in middle school, and most of 
them felt addicted to the habit. Of the students that were not using snus, 
the vast majority did not believe that they would ever start, indicating 
that the snus habits settles at an early age. This emphasise the importance 
of starting preventive efforts early, during primary- or the first years of 
middle school. 

There has been a debate whether use of snus may be a gateway into 
smoking or if snus replaces cigarette smoking among young adults, and 
therefore reduces the total health risks associated with tobacco use. There 
are studies in support of both opinions [2,33-35], and some recent studies 
indicate that the debut age of snus use may be of importance [30,31]. A 
recent Norwegian study found that those initiating snus use before the 
age of 16 had an overall increased risk of starting smoking, whereas those 
who started after the age of 16 had a lower risk of smoking uptake than 
both early onset snus users and never snus users [30]. The study did not 
control for confounding factors, but suggests that in a harm reduction 
perspective, it could be advantageous to delay the onset of snus use, even 
if some will take up the habit at a later age. This further demonstrates 
the importance of early preventive efforts. In the present study we found 
no statistically significant difference in proportion of cigarette smokers 
among snus users and abstinent when daily and now- and then snus users 
were grouped (Table 1), but when split, there was a significantly higher 
proportion of smokers among those using snus now and then compared 
to daily snus users and abstinent (20.5% vs. 9.8% and 7.4% respectively, 
p=0.04). This may be smokers who use snus as nicotine substitute when 
and where smoking is not allowed. Thus, although we have a small and not 
representative population, our results do not indicate that snus protects 
from cigarette use. Rather, the high amount of snus users among the most 
physically active students (Table 1), which is a low-risk group for smoking 
[36-38], suggests that snus users are recruited also outside of the classical 
risk groups associated with cigarette smoking [39]. This is important to 
take into consideration when preventive efforts are designed.  

To be able to efficiently prevent snus use among adolescents, it is 
important to know their motivation for establishing and keeping the habit. 
Of all the respondents, 94 % reported that it was common to use snus 
among their friends and class mates, and half of the snus users reported 
that they started using snus due to curiosity. About a quarter of them said 
they started using snus because their friends did, while only 2% reported 
that they had felt a pressure to start. This indicates that the use of snus 
among friends evokes a curiosity, but not necessarily a feeling of pressure 
towards testing it. Previous studies have shown that smoking habits of 
friends is a strong determinant of adolescents’ smoking habits [40], and 
our study supports a similar association for use of snus. This suggests that 
it is important to raise the awareness among adolescents on how their 
choices influence their friends, even if no direct pressure is forwarded. 

A study from 2009 including 2400 young Norwegians found that use of 
snus was perceived as trendy, although unattractive [41]. The unattractive 
appearance of snus use was also one of the most common reasons given for 
being snus abstinent in our study, suggesting that the way you look when 
using snus is an important issue for adolescents. During the last 10 years, 

new snus products have been introduced on the Norwegian market where 
the snus is made more delicate. Most of the new snus products are in the 
form of small pouches (portion snus), which keep the snus stationary and 
discrete in contrast to the loose snus which have a tendency of seeping 
and may be exposed when talking and smiling.  Some producers have also 
made pouches with coloured wrappings, and many snus boxes have a nice 
design, some looking almost like boxes of pastilles or chewing gum. This 
is probably done to make the snus more appealing to women and to bring 
about an association to harmless products like chewing gum.  Furthermore, 
many snus boxes have a separate room to dispose the used snus pouches, 
which makes it easy to switch pouches un-noticed and without access to a 
waste-bin. These changes have most likely contributed to making snus less 
unattractive, and even trendier among young adults of both sexes, which 
is supported by the fact that the vast majority of snus users in our study 
consumed portion snus. It also demonstrates that the tobacco companies 
are actively developing their products to reach new groups of consumers, 
and succeed. Recently, the Norwegian government suggested having a 
uniform, more “boring” design of all snus boxes sold in Norway as an 
attempt to make snus less trendy. It is not known whether the suggestion 
will gain enough support to be followed through, but it illustrates that 
designer snus boxes is believed to contribute to the popularity of snus 
among adolescents. Based on the popularity of portion snus, prohibition 
of this type of snus could be more efficient than changing the design of the 
snus boxes. Use of portion snus is however associated with development 
of less severe mucosal lesions than loose snus [42], which questions the 
rationale of prohibiting this putatively less harmful delivery form of snus.

The majority of the snus users felt addicted to the habit, otherwise, 
pleasant taste and relaxation were the predominant reasons given for 
keeping the habit. The most commonly reported reason for not using snus 
was unpleasant taste (58%). This suggests that taste is an important factor 
determining whether to use snus or not. There is currently a discussion 
of whether to restrict the number of taste additives allowed in snus sold 
in Norway, and our results indicate that this may be an effective way of 
making snus less attractive, and may perhaps limit the number of new 
snus users. Whether it will have an effect on those already addicted, is an 
open question.  

Almost a third of the snus users wanted to quit the habit, but the 
percentage was higher among those who felt addicted than those who 
did not feel addicted. This could be because the snus becomes more a 
need than a choice when addicted. A common answer to the question 
of what would make the students stop using snus, was that they had to 
be motivated, they needed to want to stop. Otherwise prohibition, higher 
prizes and information about harmful effects were the most common 
reasons to want to stop, but none of them had a high very score (<20% 
each). This suggests that the students find legislations of minor importance 
when deciding whether to continue using snus or not. This is further 
supported in the fact that the majority of the snus users reported that they 
used snus throughout the day, despite that use of snus was prohibited in 
the high schools in Tromsø County when the study was conducted (May/
June 2013). Since January 2014, use of snus has been banned in high 
schools throughout the country, but our results suggest that prohibition 
alone is an inefficient way of inhibiting use of snus. This could be because 
the teachers do not prioritize to follow up on the legislation, or the use 
of small snus pouches may be difficult to detect. Therefore, a discussion 
is warranted on how to increase the students’ endogenous motivationto 
stop, which, based on the above discussion, may be by changing the 
attractiveness of snus rather than prohibition. It should also be clarified 
whether teachers are motivated and able to follow up the prohibition of 
snus use in schools, if not, this legislation is not likely to impact the snus 
use of students. Furthermore, it is illegal to sell snus to persons younger 
than 18 years in Norway, and shops are not allowed to have tobacco 
products on show in their shelves. Thus, customers who are to buy snus or 
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cigarettes need to ask for it specifically, which should make control of the 
customers’ age easy. However, the wide use of snus among the youngest 
students in our survey and the fact that most of the students had started 
using snus during middle school, indicates that snus is easily accessible to 
persons younger than 18 years. This suggests that shops do not control the 
age of snus buyers or older persons may be re-distributing snus to minors.  
A study addressing how adolescents younger than 18 years of age get hold 
of their snus would be interesting, and could give an indication of how the 
access to snus for minors can be restricted more efficiently. 

Interestingly, a higher proportion of snus users had received information 
about snus from dentists, dental hygienists and from parents compared 
to those who did not use snus. This indicates that information may be 
given once the habit has settled, and not in advance to avoid establishment 
of the habit. One of the reasons for this delay in information/prevention 
may be that parents and health care providers have not been aware of how 
common use of snus has become, and therefore have not considered it as 
something to worry about. Therefore, it is important to inform parents, 
health care professionals as well as teachers about the strong increase in 
snus use among young Norwegian. As the majority of adolescents have 
regular dental examinations, dentists or dental hygienists could be a 
valuable source of information and preventive efforts.

There was no marked difference in level of knowledge about harmful 
effects of snus between those who used snus and not.  About 65 % of the 
snus users believed that snus use increased the risk of developing cancer, 
but as they still used snus, they may find the risks low or too far ahead 
in time to care about. The fact that snus has been suggested as a nicotine 
substitute for those who wants to quit smoking, may also signal that 
snus is rather safe. Nevertheless, only 45% of the students that did not 
use snus, and 70% of those who did, believed that snus was less harmful 
than cigarettes. This suggests that the information given today tend to 
overestimate the dangers associated with use of snus, whether this is 
done deliberately to scare people from using snus, or if there is a lack of 
knowledge among the informants is not known. As all data available today 
indicate that health hazards associated with snus are far less than with 
cigarette smoking, it is important that the population is aware of this to 
avoid that snus users switch to cigarettes. 

There are several limitations to our study. First, as already mentioned, 
the response rate was only about 50 %, and the sample may not be 
representative of all high school students in Norway. However, our sample 
contained a high number of snus users, and their answers are important 
for better tailoring of preventive efforts.  Also, the questionnary was 
not validated, meaning that some questions could be confusing or not 
optimally phrased. The answers still appeared consistent and without 
obvious misunderstandings.  

Conclusion
Our study demonstrates that snus use is very common among graduate 

high school students in Tromsø and that the habit settles at an early age. 
Curiosity was an important reason to start using snus, and addiction and 
pleasant taste was important reasons for keeping the habit. The majority 
of the snus users in our study did not want to quit the habit, even if they 
knew about potential harmful effects of snus. Our study suggests that 
efforts to decrease the attractiveness of snus, rather than prohibition of 
snus use may help turning the dramatic increase in snus use among young 
Norwegians. Due to the low debut age of snus use, it is also important to 
start preventive efforts early, before the habit settles. 
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