
 

 

  

 
 
 
 
 
 

Health effects of Swedish snus – adverse impacts 

on asthma, respiratory symptoms and snoring? 

 
 
 
 

Arna Ýr Guðnadóttir1 

 
 
 

Supervisors: Chief supervisor Christer Janson2;  
Co-supervisor Inga Sif Ólafsdóttir1,3

  

Læknadeild Háskóla Íslands1, Akademiska sjukhuset2,  
Landspítali Háskólasjúkrahús3  

 
 
 
 
 

A research project towards B.Sc. degree 
University of Iceland 
Faculty of Medicine 

School of Health Sciences 
May 2016 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This research paper is towards a B.Sc. degree in medicine and it is illegal to copy  

this paper without the permission of the writer of this paper. 

 

© Arna Ýr Guðnadóttir 2016 

Printed at:  

... 

Reykjavík, Iceland 2016 



 

 

List of contents 

Abstract .................................................................................................................................................................... 1 

Acknowledgements .................................................................................................................................................. 2 

List of figures ............................................................................................................................................................ 3 

List of tables ............................................................................................................................................................. 3 

List of abbreviations ................................................................................................................................................. 4 

1 Introduction ..................................................................................................................................................... 5 

1.1 What is snus? .......................................................................................................................... 5 

1.1.1 Content of snus............................................................................................................ 5 

1.2 Other smokeless tobacco products ......................................................................................... 5 

1.3 Other nicotine products ........................................................................................................... 6 

1.4 Who is using snus? ................................................................................................................. 6 

1.5 Addiction to snus compared to smoking .................................................................................. 7 

1.5.1 Snus as an alternative for smoking cessation ............................................................. 8 

1.5.1.1 The risk of becoming a dual user ................................................................................ 8 

1.6 Should European prohibition on snus be lifted? ...................................................................... 9 

1.7 Health effects of snus .............................................................................................................. 9 

1.7.1 Cancer ......................................................................................................................... 9 

1.7.2 Cardiovascular diseases ........................................................................................... 10 

1.7.3 Effects on the respiratory system .............................................................................. 10 

1.7.4 Effects on sleep related problems ............................................................................. 10 

1.7.5 Metabolic effects ........................................................................................................ 10 

1.7.6 Diabetes II .................................................................................................................. 11 

1.7.7 Increased mortality .................................................................................................... 11 

1.7.8 Effects on capability to play sports ............................................................................ 11 

1.7.9 Effects on a developing foetus .................................................................................. 11 

1.8 Nicotine replacement therapies ............................................................................................. 12 

1.8.1 Effects of NRTs.......................................................................................................... 12 

1.8.1.1 Cancer ....................................................................................................................... 12 

1.8.1.2 Cardiovascular stress ................................................................................................ 12 

1.8.1.3 Effects on sleep related problems ............................................................................. 13 

1.8.1.4 Weight control ............................................................................................................ 13 

1.8.1.5 Effects on a developing foetus .................................................................................. 13 

1.9 Electronic cigarettes .............................................................................................................. 14 

1.10 Objectives .............................................................................................................................. 15 



 

 

2 Methods and materials ................................................................................................................................. 16 

2.1 Study design and participants ............................................................................................... 16 

2.2 GA
2
LEN questionnaire........................................................................................................... 16 

2.2.1 Tobacco ..................................................................................................................... 16 

2.2.2 Asthma ....................................................................................................................... 16 

2.2.3 Sleep related problems .............................................................................................. 17 

2.2.4 Other respiratory disorders ........................................................................................ 17 

2.2.5 Other diseases........................................................................................................... 17 

2.2.6 Educational level........................................................................................................ 17 

2.2.7 Activity level ............................................................................................................... 17 

2.3 Data analysis ......................................................................................................................... 18 

3 Results ........................................................................................................................................................... 19 

3.1 General information ............................................................................................................... 19 

3.2 Association of tobacco use and symptoms ........................................................................... 22 

3.3 Association of snus use and symptoms ................................................................................ 24 

3.3.1 Current snus users compared to ex-snus users ........................................................ 26 

3.3.2 Association of snus use and symptoms among different groups of BMI ................... 27 

3.4 Association of using other nicotine products and symptoms ................................................ 28 

4 Discussion ...................................................................................................................................................... 29 

4.1 Snus use in general ............................................................................................................... 29 

4.2 Association of snus use and asthma ..................................................................................... 29 

4.3 Association of snus use and respiratory symptoms .............................................................. 30 

4.4 Association of snus use and sleep related problems ............................................................ 30 

4.5 Association of snus use and symptoms in different BMI groups ........................................... 31 

4.6 Association of snus use and other diseases ......................................................................... 31 

4.7 Association of other nicotine products and symptoms .......................................................... 32 

4.8 Strengths and limitations ....................................................................................................... 32 

4.9 Conclusion ............................................................................................................................. 33 

List of references .................................................................................................................................................... 34 



1 

 

Abstract 

Health effects of Swedish snus – adverse impacts on asthma, 

respiratory symptoms and snoring? 

Arna Ýr Guðnadóttir
1
, Christer Janson

2
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1,3 

Læknadeild Háskóla Íslands
1
, Akademiska sjukhuset

2
, Landspítali háskólasjúkrahús

3
  

Introduction: Snus is a very popular tobacco-alternative in Sweden with 18% of males and 4% of 

females being current snus users. Studies aiming to reveal the health effects of snus use have not 

reported unanimous observations although most indicate beneficial health effects compared to 

smoking. The main objective of this study was to examine health effects of snus use on asthma, 

respiratory symptoms and sleep related problems, a field that has not been investigated before. 

Methods and material: This cross-sectional study is based on observations from a postal 

questionnaire completed by 26,697 (59.3%) participants aged 16-75 living in Sweden. The 

questionnaire included questions regarding usage of snus, smoking history, asthma, asthma related 

symptoms, other respiratory symptoms, sleeping problems and chronic diseases. Multivariable logistic 

regression models were used to study independent association between various symptoms and 

different groups of tobacco use after adjusting for potential confounders; sex, age, body mass index, 

centre, educational level and physical activity. 

Results: Snus use was associated with having asthma (OR [95% CI] = 1.51 [1.28-1.77]) but being a 

smoker or dual user of snus and cigarettes was not. Current snus users who had never smoked had 

an increased risk of suffering from asthma, asthmatic symptoms, chronic bronchitis and chronic 

rhinosinusitis. This association was not present among ex-snus users. Snoring was independently 

related to both ex- and current use of snus among never smokers ((OR [95% CI] = 1.37 [1.12-1.68]) 

and (OR [95% CI] = 1.59 [1.34-1.89]), respectively). The risk of snoring increased when the 

examination was restricted to only those suffering from asthma (OR [95% CI] = 2.68 [1.58-4.55]). A 

higher risk of difficulty inducing sleep was seen among current snus users who had never smoked. 

Current snus use showed a negative association with difficulty maintaining sleep (OR [95% CI] = 0.72 

[0.60-0.85]) whereas ex-snus users had an increased risk of the problem (OR [95% CI] = 1.20 [1.01-

1.42]). Being an ex-snus user was also an independent risk factor for early morning awakenings. 

Conclusion: The fact that the risk of snoring was elevated both among ex- and current snus users 

suggests a partly irreversible effect from snus use on limited flow of air in the upper respiratory tract. 

Asthmatic patients seem to be even more sensitive to the possible effects of snus contributing to 

snoring. Snus might also lead to reversible effects resulting in inflammation and mucus secretion 

contributing to an elevated risk of asthma and respiratory symptoms among current snus users. Health 

care professionals should be aware of these possible health effects from snus use when treating 

patients dependent on snus and campaigns against snus use should be even more vigorous than 

before. 
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1 Introduction 

1.1 What is snus? 

Snus is a smokeless, moist tobacco product available in sealed pouches and in a loose form. The 

pouches contain from 0.3 to 2.0 grams of tobacco and have been available since the 1970s (1). Snus 

is pinched under the upper lip and held in the mouth for an hour on average. Users than discard the 

remaining snus leading to proportional uptake of the tobacco content (2). Snus sale is banned in 

Australia, New Zealand and countries of the European Union other than Sweden (3) with the aim to 

prevent the start of new tobacco habits. 

1.1.1 Content of snus 

Snus consists mainly of tobacco, salt, water, humectants and flavours (1). The tobacco in snus 

contains a number of harmful substances including nicotine and tobacco-specific nitrosamines 

(TSNAs). Approximately a third of the nicotine in snus is extracted during sixty minutes duration of the 

snus pouch in the mouth (37.4 ± 17.6%). The extraction of TSNAs is higher with up to half of all the 

TSNAs being extracted (55.7 ± 20.5%). Some of these TSNAs are known to be carcinogenic (2) but 

the way snus is manufactured may influence the magnitude of TSNAs present in the tobacco product 

(4). 

The extraction rate does not necessarily indicate the proportion of uptake. By comparing the two 

different kinds of snus forms it can be demonstrated that users of pouched snus consume on average 

11-12 g/day but users of loose snus consume on average 29-32 g/day, due to bigger portions per 

dose (1). Accordingly, the extraction of nicotine from loose snus is twice as much as from pouched 

snus. However, when measured by urinary excretion, there is no difference in uptake of nicotine and 

metabolites between users of pouched snus and loose snus. A potential explanation for this could be 

that users of loose snus spit and swallow more saliva than pouched snus users do (5). 

1.2 Other smokeless tobacco products 

Table 1 lists several other smokeless tobacco products and states where and how they are used. 

In Iceland, like in many other countries, sale of snus is forbidden (3). However, approximately 12% of 

Icelandic men use dry snuff (6). They either inhale it through the nose or pack it in a piece of paper or 

a syringe and place it under the upper lip. 
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Table 1 Other smokeless tobacco products (7, 8). 

 
Name Usage Consumers region 

 

 Twist/roll chewing 
tobacco 

Placed between cheek and lower lip; 
chewed on or held in place 

Americas  

 Dry snuff A pinch held between the lip and 
gum/cheek or inhaled into the nostrils 

Africa, Americas, 
Europe 

 

 Gul Applied to the teeth to clean them and 
then placed to the gums 

South-East Asia  

 Shammah Placed in the buccal or lower labial 
vestibule; insoluble debris is spitted out 

Eastern Mediterranean, 
Europe 

 

 Toombak Placed between gum and the lip/cheek or 
under the tongue; sucked for 10-15 min 

Africa  

 Tobacco chewing gum Chewed on Western Pacific  

The smokeless tobacco products are blended with various supplements as well as being 

manufactured in different ways resulting in a different concentration of the tobacco’s ingredients (8). 

1.3 Other nicotine products 

There are nicotine products that are less addictive than tobacco products due to a steady but low 

release of nicotine into the blood. They are therefore used in nicotine replacement therapies (NRTs) 

as aids for tobacco cessation (9, 10). NRTs approved in the US are listed in Table 2 (11). 

Table 2 Other nicotine products (11). 

 
Name Usage 

 

 Nicotine patches Placed on the skin for 16 or 24 hours 
duration 

 

 Nicotine gum Alternately chewed slowly and then 
held inside cheek until taste fades; 
repeated for 20-30 min 

 

 Nicotine nasal spray Sprayed into nostrils  

 Nicotine inhalers Inhaled through the mouth  

 Nicotine lozenges Sucked on until completely dissolved 
(20-30 minutes) 

 

1.4 Who is using snus? 

In Sweden snus use has a long history going back several hundred years (1). Snus in Sweden is 

regulated under the food legislation and is a very popular tobacco-alternative with 18% of males and 

4% of females being current snus users (2, 12). The highest proportion of snus users is found among 

men in the age of 40. Between the years 1990-2007 the prevalence among 40-year old men increased 

from 18% to 34%. This increase in snus use was determined by men who had never smoked. 

Inversely, an increase in snus use among 40-year old women was dominated by former smokers 
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going from 3% to 14% during the same period (13). Approximately 8% female snus users prefer the 

loose form over pouched snus. Among men the proportion is more evenly distributed with loose users 

being 46% (1). 

The socio-economic status (SES) seems to be negatively correlated with snus use. Snus use 

among men has been associated with lower income, shorter education and higher probability of living 

alone. Female snus users seem to have a higher risk of living alone but otherwise they do not appear 

to have a disadvantage SES (14).  

Between the years 1990 and 2007 snus use in Sweden increased among all educational groups 

(basic, mid-level and higher education) according to a follow-up study. The highest prevalence rate 

was seen among those with basic education. By the end of this period the proportion of snus users 

was three times greater among people with a basic education than among highly educated individuals 

(13). 

Being an athlete has been linked to a higher prevalence of snus use. Furthermore the use of snus 

is increasing among athletes, especially for those in team sports training several times a week. This 

increased popularity might be due to snus being perceived as not as harmful as other tobacco 

products for the respiratory system (15), which is an area that needs further investigation. However, a 

decreased prevalence of snus use has been observed among elite adolescent athletes. This might be 

due to the athletes attending Elite Sport High Schools where snus is not accepted or forbidden. Snus 

use is also more common in team sports among elite athletes and is of higher prevalence in males 

than females (16). 

1.5 Addiction to snus compared to smoking 

The prevalence of snus use and smoking crossed in the mid-1990s among men when snus use 

became more prevalent than smoking. The proportion of female snus users is rising but still hasn’t 

reached the prevalence of smoking women (13).  

Approximately 7.8% of tobacco-free men and 5.0% of tobacco-free women initiated tobacco use in 

a ten year follow up study on middle aged people living in northern Sweden between the years 1970 

and 1985. Almost twice as many men as women started using snus for the first time (409 men, 260 

women) and almost twice as many women as men started smoking for the first time (117 women, 54 

men). Approximately 75% of those who were snus users at baseline remained users in the end of 

follow-up compared to around 55% of smokers. This could be due to the common opinion of snus 

being less harmful than smoking or a possibility of the addiction to snus use being stronger than of 

smoking (17).  

The quantity of nicotine delivered by snus is comparable to that of inhaled cigarette smoke. 

However, the absorption of nicotine from snus is slower and does not contribute to the same peaks in 

blood concentration as cigarette smoking does (18, 19). Overall, the blood concentration is higher 

among snus users and the nicotine remains in the blood for a longer period of time (20). This does as 

well imply a possibility of stronger addiction to snus use than of smoking. Additionally, a study reported 
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greater experience of nicotine dependence symptoms among snus users and dual users of snus and 

cigarettes compared to exclusive smokers (21). 

1.5.1 Snus as an alternative for smoking cessation  

The percentage of smokers in Sweden is relatively low which has previously been linked to a high 

rate of snus use (1). In one study smokers preferred snus over NRTs as an alternative for cessation 

due to fewer side effects and a greater reduction in the desire to smoke (22). Snus has also been 

reported as a good alternative for smoking cessation due to less harmful effects compared to 

cigarettes. It has been proposed that the beneficial effects of reducing the prevalence of smokers is 

more important than the negative health effects of snus among those who start using snus but would 

otherwise be tobacco free (23). Among former smokers a small difference in life expectancy has been 

observed between those who switch over to snus use and those who become tobacco free (24). A 

lowered risk of weight gain among ex-smokers who switch to snus to maintain cessation compared to 

those who become tobacco-free also indicates a possible health enhancing effect of snus use as an 

aid in smoking cessation (25). In addition, the risk of cancer, stroke and cardiovascular disease seems 

to be lower among snus users than smokers (26, 27). But even though snus use appears to be less 

harmful than smoking, it is not clear whether or not snus is an effective aid of smoking cessation (28). 

In the years 1970-1985 approximately 34% percent of middle-aged Swedish men and 20% percent 

of women who quit smoking started using snus instead. Still, more than twice as many men quit 

smoking without switching to snus, for women it was around four times more common. The fact that 

the majority of those who quit smoking did so without switching to snus raises concerns about whether 

or not snus serves as a good smoking cessation alternative (17). Also, despite a lower prevalence of 

snus use in Canada and the US compared to Sweden the decrease in the prevalence of smoking has 

been at least as dramatic in those countries (3, 13). Other factors like smoking bans in public places, 

campaigns in media, elevated taxes, school programs and consciousness of the harmful effects of 

cigarette smoke are likely to have influenced the decreased prevalence of smokers in Sweden as well 

(13, 29, 30). 

1.5.1.1 The risk of becoming a dual user 

Dual use of smoking and snus is increasing in all age-groups among Swedish smokers according 

to a study from 2011 (14). In 2009 the prevalence of dual users was 7.4% for men and 2.0% for 

women (17). Examination of the same cohort showed that among dual users 34.4% of men and 25.7% 

of women are still dual users after 10 years of follow-up (13).  

In another study a 4% decrease of smoking was observed for each year in a 10 year period. These 

results are lower than cessation rates in former studies with shorter follow-ups (31) which could be due 

to a greater tendency by time to start mixed use and a greater possibility of prolonged nicotine 

dependence among people switching between these nicotine products (17). This indicates that those 

who have the availability to use snus as an aid in smoking cessation will still be addicted to nicotine 

(30). 
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1.6 Should European prohibition on snus be lifted? 

Concern about whether snus use could lead to nicotine dependence and thus serve as a gateway 

to smoking has been reported (32). Snus use among young men (age 16-44 years) seems to serve as 

an aid in smoking cessation rather than contributing to higher prevalence of snus users. Conversely, 

for the older men (age 45-84 years) the risk for a snus user to start smoking has been reported to be 

2.5 times higher than for quitting attributable to snus (33). This raises concerns of tobacco related 

problems among the elderly and possible health effects in the aging populations. 

Although snus might have some beneficial effects it seems to be a more stable habit than smoking 

and could also increase the prevalence of new tobacco users (13). Snus, like cigarettes, is a tobacco 

product with its own health effects, harm and addiction (32). 

In conclusion, it depends on the country’s objectives whether or not lifting the ban on snus would 

be beneficial. Snus would not be acceptable with a tobacco-free objective in mind (13) but if the goal is 

to lower the risk of tobacco-related diseases it might be a feasible alternative (24).  

1.7 Health effects of snus 

Studies aiming to reveal the health effects of snus use have not reported unanimous observations. 

Some conclusions are generally accepted while others need further investigation. The most examined 

health effects are listed below. 

1.7.1 Cancer 

Concurrent results indicating an association between snus use and increased risk of pancreatic 

cancer have been reported (26, 34, 35). 

However, reports regarding the association between snus use and oral- and pharyngeal cancer are 

inconclusive. Observations have been published indicating no elevated risk of cancer in the oral 

cavity, pharynx, esophagus, lungs or stomach (34, 35). Conversely, an increased risk of oral- and 

pharyngeal cancer (combined) (RR [95% CI] = 3.1 [1.5-6.6]) among current snus users was observed 

in a cohort study on about 10,000 men living in Uppsala Sweden (36). Likewise an elevated risk of oral 

cancer was observed among snus users coming from the USA in a meta-analysis but in studies 

restricted to Norway and Sweden no elevated risk was seen (26). This difference might be caused by 

a higher concentration of carcinogens in snus marketed in the United States (9). 

Additionally, in the prior mentioned meta-analysis snus users in the Nordic countries were reported 

to have an increased risk of esophageal cancer but no association with cancer in the lungs, larynx, 

bladder and kidney was found (26).  

Unlike smoking, snus has not been associated with the risk of colon-, rectal and anal cancer (37). 

The risk of cancer among smokeless tobacco users seems to be lower than of smokers but higher 

than of non-tobacco users. The risk probably depends on the composition of the product consumed 

and appears to be largely determined by the concentration of nitrosamines (26).  
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1.7.2 Cardiovascular diseases 

Snus users seem to have a mixed profile of risk factors for cardiovascular diseases. Extensive 

snus users have been shown to have a slightly higher waist circumference than non-users as well as a 

slightly elevated systolic blood pressure. In reverse, they seem to have an increased level of high-

density-lipoprotein-cholesterol which is known as a protective cardiovascular disease factor (38). With 

those associations being quite weak and a former review on the matter reporting weak if any 

relationship (39) it is difficult to draw a conclusion whether or not snus use could possibly be a risk 

factor for cardiovascular disease (38). 

There is no association between snus use and acute myocardial infarction (AMI). On the other 

hand snus use seems to increase the risk of short term case fatality after suffering from AMI (40). 

Similarly, snus use is not linked to stroke but a poorer life expectancy has been observed among snus 

users who have suffered a stroke (41). These findings and previous reports about nicotine causing 

increased heart rate (42) raised concerns of increased risk of cardiac arrhythmias among snus users 

although no association between snus use and risk of atrial fibrillation (AF) was observed in a pooled 

analysis, which precludes snus as a strong risk factor for AF (43). 

An increased risk of heart failure among snus users has been reported. The risk of non-ischemic 

heart failure is particularly high, especially amongst elderly men (HR [95% CI] = 2.55 [1.12-5.82]). 

These results and the possibility of an increased short term case fatality rate after suffering from AMI 

among snus users may imply detrimental effects of snus on the myocardium (44). 

1.7.3 Effects on the respiratory system 

In one analyses of The Global Allergy and Asthma European Network (GA
2
LEN) studies an 

association between asthma and oral tobacco was found (45). 

1.7.4 Effects on sleep related problems 

The effect of snus use on sleep related problems has not been well established. One study showed 

an elevated risk of insufficient sleep among current and former users of smokeless tobacco. 

Smokeless tobacco products included were snus, snuff and chewing tobacco (46). 

1.7.5 Metabolic effects 

A positive relation between snus use and a higher BMI has been observed (25, 47). Because of the 

belief that nicotine is the principal component in mediating the negative relation between smoking and 

BMI (48) it has been suggested that the obesogenic effects of snus are more likely contributing to the 

positive relationship of snus use and BMI than direct causal effects of snus (47). For example, an 

elevated risk of weight gain has been observed among those who quit using snus compared to those 

who continue (25). Conversely, snus use has also been suggested to cause an increased risk of 

metabolic disturbance due to elevated risk of weight gain and incident obesity among current snus 

users (49). Snus use in high quantities has been shown to be associated with an increased risk of 

obesity and a dose response seems to be present between snus use and the risk of developing hyper-

triglyceridemia (50).  
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1.7.6 Diabetes II 

Reports about association between snus use and diabetes II are not unanimous. No evidence of a 

link was reported in a study where the group of heavy users was defined by use of three boxes or 

more per week (51). Another study, identifying heavy snus users in the same way, did however 

observe an association (52). A dose response seems to be present in this association according to a 

study reporting an increased risk of diabetes II restricted to the group of highest quantity use of snus. 

The increase was not significant for snus users consuming more than four boxes of snus per week 

(OR [95% CI] = 2.1 [0.9-4.9]) but for those using more than 5 boxes per week a significant, increased 

risk was reported (OR [95% CI] = 3.3 [1.4-8.1]) (53). This relationship has been suggested to be due 

to negative effects of snus use on insulin secretion (52). 

1.7.7 Increased mortality 

A significant 13% increased risk of all-cause deaths among exclusive snus users was detected 

among construction workers with incident cancer. The risk of cancer-specific death for exclusive snus 

users was also increased and was no less than for exclusive smokers (54). 

An increased risk of death of any cause was observed among snus users who had never smoked 

(HR [95% CI] = 2.0 [1.2-3.4]) in a large cohort study on Swedish men living in Uppsala. The risk of 

respiratory death among snus users who had reached the age of eighty was also increased. Hazard 

ratios for cardiovascular death and cancer death were elevated but not significantly (36). 

1.7.8 Effects on capability to play sports 

Snus use was associated with negative effects on mental fatigue, perceived readiness and heart 

rate variability in a double-blinded randomized controlled trial on football players. This might reduce an 

athlete’s capability of participating in long and exhausting exercises (55). 

1.7.9 Effects on a developing foetus 

Snus use during pregnancy has been linked to preterm delivery, reduced birth weight and 

preeclampsia (56). Snus users have an increased risk of very (<32 weeks) and moderately (<37 

weeks) preterm birth, both spontaneous and induced (57). Association between snus use and the risk 

of stillbirth has also been reported (OR [95% CI] = 1.6 [1.1-2.3]) with an even higher risk of preterm 

stillbirth (OR [95% CI] = 2.1 [1.3-3.4]) (58). Snus use has also been associated with increased risk of 

the newborn being smaller than normal for gestational age (SGA) indicating intrauterine growth 

restriction. The risk of SGA is however not increased among women who stop using snus early in 

pregnancy and a reduced risk has been observed among women who stop using snus later in 

pregnancy (59).  
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1.8 Nicotine replacement therapies 

NRTs consist mainly of nicotine which is the primary component responsible for addiction of both 

NRTs and tobacco products (60). However, NRTs are less addictive (9) due to a low and steady 

nicotine blood concentration (59). They have lower risks of adverse health effects (61) and are 

therefore often used to promote tobacco cessation (9, 10). The way NRTs are marketed as products 

that are only intended to serve as a medical therapy for a limited time makes them good cessation 

products (62) 

Switching from smokeless tobacco or cigarettes to NRT reduces the exposure to carcinogenic 

toxins significantly (9). The use of NRTs among smokers has been associated with a higher rate of 

smoking cessation compared to no support at all (63). NRTs have also been shown to encourage 

quitting attempts among smokers (64) as well as enhancing the effects of brief counselling in 

promoting smoking cessation (65). However, the use of NRT in smokeless-tobacco cessation has not 

been examined adequately (66). It has though been indicated as an effective alternative in one study 

(67) and yet another reported the success of a 42 mg/day nicotine patch as a cessation alternative for 

those who use at least three boxes of smokeless-tobacco per day (68). The use of NRT in addition to 

behavioural therapy does not seem to make a significant change in the success of smokeless-tobacco 

cessation compared to behavioural therapy alone (66). However, exclusive NRT use has been 

reported to be better than oral health education, although not significantly (69). 

1.8.1 Effects of NRTs 

Various health effects of NRTs have been studied and its safety as an alternative for tobacco 

cessation has been concluded (63) with the exception of use by pregnant women (59). 

1.8.1.1 Cancer 

Compared to use of tobacco products the use of NRTs results in a reduced level of exposure too 

carcinogens (9). Still, 4-(methylnitrosamino)-1-(3-pyridyl)-1-butanol (NNAL) which is a substance used 

to determine the role of TSNAs (carcinogenic elements) in tumour development (9), is of higher 

concentration among users of NRTs (70) than non-smokers exposed to environmental tobacco smoke 

(71). It is thus considered a possibility that carcinogenic chemicals, including NNAL, could be formed 

in vivo among users of NRTs (72). However, NRTs have been excluded as a risk factor for lung 

cancer (73) and long term NRT use as an aid in smoking cessation was reported to be safe in regard 

to cancer risk in a recent study (74). 

1.8.1.2 Cardiovascular stress 

Nicotine has been postulated as a component responsible for the cardiovascular consequences 

following long-term smoking (75). Still, NRTs do not influence blood pressure or coagulation indices 

(76) and they have been shown to cause only minor disturbance to autonomic regulation of the heart 

compared to use of tobacco (77). 

On the other hand, nicotine seems to increase heart rate. This suggests that the use of NRTs could 

be unsafe for patients with heart defects where tachycardia is potentially dangerous (42). However, in 
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a double-blind, randomized trial on myocardial patients, those receiving NRT did not have aggravation 

of myocardial ischemia or arrhythmias compared to controls. Based on these findings NRTs were 

assessed safe to use to promote smoking cessation among myocardial patients (78).  

1.8.1.3 Effects on sleep related problems 

Reports about the effects of NRTs on REM sleep are not unanimous. A couple of studies have 

reported reduction in REM-sleep latency as well as increased wake time, early morning awakening 

(EMA) and reduced sleep efficiency (79, 80). This might be caused by an association between 

nicotine exposure and increased release of dopamine and serotonin in the brain. Stimulation of these 

sleep regulating neurotransmitters can result in sleep disturbance and insufficient sleep (81, 82). 

Conversely, one study concluded that NRTs improved both REM sleep and mood among patients 

suffering from major depression (83). This indicates difference in the way nicotine effects depressed 

patients compared to others (84). 

1.8.1.4 Weight control 

NRTs may reduce the risk of weight gain following smoking cessation (48). The same was seen in 

nicotine withdrawal among laboratory animals (85) which indicates that post-cessation weight gain 

does not only result from socio-cultural factors but also from a physiologic response (48).  

Inversely, an increased caloric intake in a group of postmenopausal women receiving NRT was 

observed compared to controls. Despite of this, the NRT users had a lesser increase in bodyweight 

during the first couple of weeks. This reduced risk of weight gain indicates a beneficial role of NRT use 

during the first 1-2 weeks of smoking cessation among postmenopausal women (86). In a long-term 

study, examining the same cohort, NRT was still associated with increased caloric intake whereas the 

body weight in the two groups reached equilibrium (87). 

1.8.1.5 Effects on a developing foetus 

The use of NRTs during pregnancy is quite uncommon and thus it has been hard to document the 

actual effects on the foetus. Animal studies suggest that a big part of the harmful effects caused by 

tobacco products are due to the nicotine content (88). Once in the maternal circulation nicotine 

crosses the placenta readily and passes over to the foetus. The nicotine accumulates in the amniotic 

fluid resulting in an exposed foetus even after maternal nicotine concentration drops. As rapidly 

dividing cells are more vulnerable to foreign substances nicotine could cause harm to the growing 

foetus (89). However, NRT use during pregnancy does not appear to be associated with an increased 

risk of embryonic malformations (90) nor reduced birth weight (91). Compared to smoking a decreased 

risk of preterm delivery has been established. Thus it has been suggested that NRTs should be 

considered as an alternative for tobacco cessation during pregnancy (90). Nevertheless, although it 

leads to harm reduction it does not mean that the use of NRT during pregnancy is completely safe 

(59) and it is important to inform expectant mothers about the possible harmful effects off the nicotine 

(90). 
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1.9 Electronic cigarettes 

Electronic cigarettes (e-cigarettes) contain liquids of either vegetable glycerine or propylene glycol 

combined with nicotine and/or flavours. These devices are powered by batteries and heat up the 

liquids, aerosolising the contents which are inhaled by the user (92). The use of e-cigarettes is rising 

enormously. In the years 2010 to 2012 prevalence in the US has increased from around 2% to over 

30% and the rate of increase seems to be similar in other Western countries (93).  

Although e-cigarettes have been shown to be less harmful than tobacco products (94) some 

evidence indicate a potential risk to public health due to environmental pollution as well as unknown 

consequences of the vapours exposure to the oral mucosa and respiratory tract (95).  

There is still not enough data available to infer whether e-cigarettes are harmless or not (93). 

Health care organizations (HCOs) should restrict their use due to unknown long-term safety and the 

potential health impacts on vulnerable patients. Nevertheless, HCOs should also be on the lookout for 

new evidences regarding the possibility of using e-cigarettes as a harm reduction tool (92). 
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1.10 Objectives 

The main objective of this paper is to investigate health effects of snus use on asthma, respiratory 

symptoms and sleep related problems. In order to get closer to the truth about health effects 

associated with snus it is important to examine them from a wider perspective than has already been 

done. An association between snus use and asthma has been observed in a former GA
2
LEN study 

(45) but needs further examination. No studies were found about effects of snus use on respiratory 

symptoms. To my knowledge the effect of smokeless tobacco on sleep has only been investigated in 

one study (46) but none have examined the effect of snus specifically. 
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2 Methods and materials 

2.1 Study design and participants 

This cross-sectional study is based on observations from a postal questionnaire sent to 45,000 

randomly picked subjects by GA
2
LEN in 2008. The subjects were in the ages 16-75 living in four 

Swedish cities (Uppsala, Stockholm, Umeå and Gothenburg) (45). After receiving the questionnaires 

up to three reminders were mailed (96) and 26,697 (59.3%) participants responded. The Regional 

Ethical Review Board in Uppsala, Sweden granted an ethical approval (45). 

2.2 GA2LEN questionnaire 

The questionnaire consisted of 40 questions including questions regarding usage of snus, smoking 

history, asthma, asthmatic symptoms, other respiratory symptoms, sleeping problems and chronic 

diseases. The questions also covered gender, age, weight and height. BMI was calculated using the 

values of weight and height. Listed below are definitions relevant for this paper. 

2.2.1 Tobacco 

Being a snus user was defined as a positive answer to both of the questions ‘’Have you ever used 

snus every day for at least 6 months?’’ and ‘’Do you currently use snus?’’ Smokers were defined as 

those reporting a positive answer to the questions ‘’Have you ever smoked at least one cigarette a day 

for at least one year?’’ and ‘’Have you smoked at all for the last month?’’. Based on the answers from 

these questions the participants were divided into four groups: tobacco free, snus users, smokers and 

dual users. 

Regarding smoking history the subjects were divided into never-, ex- or current smokers depending 

on answers to the questions ‘’Have you ever smoked at least one cigarette a day for at least one 

year?’’ and ‘’Have you smoked at all for the last month?’’. History of snus use was divided into never-, 

ex- and current snus users based on answers to the questions ‘’Have you ever used snus every day 

for the least 6 months?’’ and ‘’Do you currently use snus?’’. 

Other kinds of nicotine use was analysed using the questions: ‘’Do you use chewing tobacco, 

nicotine patch or nicotine chewing gum?’’. 

2.2.2 Asthma 

Asthma was defined as a positive answer to either of the questions ‘’Have you had an asthma 

attack during the last 12 months?’’ or ‘’Are you currently taking any asthma medication including 

inhalers, sprays or tablets?’’. 

Questions regarding asthmatic symptoms during the last 12 months included: (i) wheezing in the 

chest; (ii) wheezing together with breathlessness; (iii) wheezing without having a cold; (iv) waking up 

with tightness in the chest; (v) waking up with shortness of breath and (vi) waking up with a coughing 

attack. 
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2.2.3 Sleep related problems 

Sleep related problems examined in this study were (i) snoring that is loud and interrupting, (ii) 

difficulty inducing sleep (DIS) as in having a hard time falling asleep at night, (iii) difficulty maintaining 

sleep (DMS) as in repeatedly waking up during the night, (iv) excessive daytime sleepiness (EDS) and 

(v) early morning awakening (EMA) as in waking up too early and having a hard time falling asleep 

again. Each group included subjects who claimed they felt the problem at least 3-5 times per week. 

Use of hypnotics was defined as a positive answer to the question ‘’Do you take medication for 

sleeping problems?’’. 

2.2.4 Other respiratory disorders 

Chronic bronchitis was defined as a positive answer to the question: ‘’Are you used to having 

cough almost every day with sputum production that lasts for at least three months every year over the 

winter time?’’. 

Allergic rhinitis was defined as a positive answer to the question ‘’Have you had hay fever or a 

runny nose because of other allergies for the last twelve months?’’.  

Chronic rhinosinusitis was defined as suggested by the EP
3
OS criteria 2007. It was considered to 

be present if participants stated that the following symptoms had been present for more than 12 weeks 

during the last 12 months: (i) nasal blockage as well as one of the subsequent symptoms: (ii) facial 

pain or pressure, (iii) discoloured snot or expectoration or (iv) reduction or loss of smell. The disease 

was also considered to be present if both symptoms (ii) and (iii) were reported. 

2.2.5 Other diseases 

Hypertension and diabetes were defined as a positive answer to the question ‘’Do you take 

medication for high blood pressure or diabetes?’’, respectively. 

2.2.6 Educational level 

Educational level was divided into three categories. (i) College was defined as having been in 

college for more than two and a half year. (ii) High school was defined as having been in high school 

or vocational school for more than two years. (iii) Elementary school was defined as any education 

below the level of high school. 

2.2.7 Activity level 

Activity level was divided into three categories depending on hours spent on intensive exercising 

per week. (i) Physically inactive was defined as zero hours per week. (ii) Moderately physically active 

was defined as half an hour up to three hours per week. (iii) Vigorously physically active was defined 

as four up to seven hours per week. 
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2.3 Data analysis 

For statistical analyses STATA version 12 was used. When comparing characteristics of the study 

population and examining prevalence of symptoms univariated analyses using Chi squared
 
test were 

employed. Multivariable logistic regression models were used to study independent association 

between various symptoms and different groups of tobacco use after adjusting for potential 

confounders; sex, age, BMI, centre, educational level and physical activity. A p-value of <0.05 was 

regarded as statistically significant. 
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3 Results 

3.1 General information 

Figure 1 illustrates the division of tobacco 

and nicotine users into different categories. 

Being a smoker was more frequent than 

being a snus user. The number of smokers 

was 3,733 while 2,880 persons used snus. 

There were 531 users of other nicotine 

products and dual users of snus and 

smoking were 597. 

Figure 1: Distribution of tobacco and nicotine users. 

 

The frequency of snus use among men was highest in the age group 25-35. The number of snus 

using women was highest in the age group 45-55 with a steep decrease thereafter. Overall 18.0% 

men and 4.7% women of the study population used snus (Figure 2). Uppsala had the highest 

prevalence of snus users among the centres with a particularly high proportion of female snus users 

(Figure 3). Among men the use of snus increased with BMI and 18.1% of men with BMI above 30 

were snus users. In women the prevalence of snus use was highest in the groups with BMI above 30 

and below 20 (Figure 4).  

 

 

 

Figure 2: Proportion of men and women using snus among age groups. 
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Figure 3: Proportion of men and women using snus among study centres. 

 

 

 

 

 

Figure 4: Proportion of men and women using snus among BMI groups. 
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An overview of characteristics for four different groups of tobacco use is shown in Table 3. Around 

8.5% of the study population used snus and 11.7% smoked. Snus users and dual users of snus and 

cigarettes had a higher proportion of men than women but a higher proportion of female smokers was 

observed. Snus use and dual use were highest in the age group 25-35 while smokers were most 

prevalent in the ages 55-65. The group of snus users had a higher BMI than the other groups. They 

were also likelier to be ex-smokers than persons in the tobacco-free group. Educational level and 

physical activity level were higher among snus users compared to smokers and dual users but lower 

compared to those who were tobacco-free (Table 3). 

 

 

Table 3: Characteristics of the study population (%). 

   Tobacco users  

Tobacco- 
free 

(n =20,699) 

Snus 
users 
(n =2,265) 

Smokers 
(n= 3,136) 

Dual 
users 
(n=597) 

p-Value 

Gender     <0.001 

   Male 42.3 76.6 37.1 75.0  

   Female 57.7 23.5 62.9 25.0  

Age (years)     <0.001 

   <25 15.4 12.8 12.4 15.2  

   25-35 21.4 23.2 17.4 26.7  

   35-45 17.6 21.5 16.7 16.8  

   45-55 15.4 19.7 20.0 21.5  

   55-65 17.7 16.5 23.2 14.9  

   >65 12.4 7.2 10.1 6.7  

Body mass index     <0.001 

   <20 8.6 4.7 9.9 5.8  

   20-25 51.9 46.6 48.9 48.1  

   25-30 30.1 36.2 30.9 35.3  

   >30 9.5 12.4 10.3 10.9  

Smoking     <0.001 

   Never 73.2 51.9 - -  

   Ex-smokers 26.8 48.1 - -  

Educational level     <0.001 

   Elementary school 15.0 12.5 23.6 18.6  

   High school 31.6 42.9 40.7 45.8  

   College 53.5 44.7 35.7 35.6  

Activity level     <0.001 

   Physically inactive 18.1 19.3 32.8 27.8  

   Moderately physically active 62.8 62.0 55.1 58.7  

   Vigorously physically active 19.0 18.7 12.1 13.5  
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3.2 Association of tobacco use and symptoms 

Of the four tobacco groups listed in table 4 the prevalence of asthma was highest among snus 

users. Asthma related symptoms were most frequent among smokers and dual users. The prevalence 

of chronic bronchitis and chronic rhinosinusitis was highest among smokers and dual users and lowest 

among persons of the tobacco-free group. Allergic rhinitis was most common among snus users and 

rarest among smokers and dual users. Snus users had a slightly higher prevalence of snoring than did 

smokers and the highest prevalence was among dual users. The highest proportion of DIS and EDS 

was among those who smoked, getting even higher among dual tobacco users. Snus users and dual 

users had the lowest frequency of DMS and EMA, even lower than of the tobacco-free group. The use 

of hypnotics was highest among smokers and as prevalent in snus users as the tobacco-free group. 

The proportion of hypertension and diabetes was highest among smokers (Table 4). 

 

Table 4: Tobacco use and prevalence (%) of symptoms. 

  Tobacco users   

 
Tobacco-
free 
(n =20,699) 

Snus 
users 
(n =2,265) 

Smokers 
(n= 3,136) 

Dual 
users 
(n=597) 

p-Value 

Asthma 7.0 9.5 6.5 5.9 <0.001 

Asthmatic symptoms      

   Wheezing 13.8 19.2 31.1 23.8 <0.001 

   Wheezing and breathlessness 

   Wheezing without having a cold 

   Night-time chest tightness 

8.7 

8.7 

10.3 

11.4 

12.6 

11.8 

16.6 

20.1 

16.2 

11.4 

16.7 

14.2 

<0.001 

<0.001 

<0.001 

   Night-time attacks of breathlessness 5.3 5.6 8.1 8.6 <0.001 

   Night-time coughing 23.8 22.1 35.4 31.6 <0.001 

Chronic bronchitis 10.1 12.1 22.4 18.0 <0.001 

Allergic rhinitis 24.0 26.7 22.6 21.6 0.003 

Chronic rhinosinusitis 7.3 9.1 12.9 13.1 <0.001 

Sleeping problems      

   Snoring 14.2 22.6 22.5 29.0 <0.001 

   DIS
a 

11.7 17.6 22.8 27.9 <0.001 

   DMS
b 

28.9 20.7 30.2 23.8 <0.001 

   EDS
c 

28.5 30.9 35.0 35.9 <0.001 

   EMA
d 

14.8 12.1 18.6 12.7 <0.001 

   Use of hypnotics 5.1 5.1 11.5 9.8 <0.001 

Hypertension 13.0 12.0 14.6 11.4 0.015 

Diabetes 3.1 3.0 3.9 2.0 0.045 

a
DIS: difficulty inducing sleep; 

b
DMS: difficulty maintaining sleep; 

c
EDS: excessive daytime 

sleepiness; 
d
EMA: early morning awakening at least 3-5 nights/week. 
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In table 5 I examined the association of tobacco use and symptoms after adjusting for likely 

confounders. Having asthma was independently related to using snus but not to smoking or dual use 

of snus and cigarettes. Snus users were more likely to suffer from wheezing and night-time chest 

tightness as well as chronic bronchitis, allergic rhinitis and chronic rhinosinusitis compared to the 

tobacco free group. Those who used snus had a higher risk of snoring and suffering from DIS and 

EDS. A negative association between snus use and DMS was observed which was not present in the 

other tobacco groups. All three categories of tobacco use were related to use of hypnotics with the 

highest risk for dual users. None of the tobacco groups did have a significantly elevated risk of 

hypertension or diabetes (Table 5).  

 

Table 5: Tobacco use and risk (OR) of symptoms. 

  Tobacco users 

Tobacco- 
free 

(n =20,699) 

Snus users 
(n =2,265) 

Smokers 
(n= 3,136) 

Dual users 
(n=597) 

Asthma 1 1.51 (1.28-1.77) 0.96 (0.82-1.13) 0.93 (0.65-1.33) 

Asthmatic symptoms     

   Wheezing 1 1.50 (1.33-1.69) 2.89 (2.64-3.17) 2.09 (1.71-2.55) 

   Wheezing and breathlessness 1 1.42 (1.23-1.65) 2.11 (1.89-2.37) 1.46 (1.12-1.90) 

   Wheezing without having a cold 1 1.50 (1.30-1.73) 2.67 (2.40-2.98) 2.17 (1.73-2.73) 

   Night-time chest tightness 1 1.21 (1.05-1.40) 1.57 (1.40-1.75) 1.43 (1.12-1.82) 

   Night-time attacks of athlessness 1 1.02 (0.83-1.24) 1.44 (1.24-1.67) 1.58 (1.16-2.13) 

   Night-time coughing 1 1.10 (0.99-1.23) 1.79 (1.64-1.94) 1.79 (1.49-2.15) 

Chronic bronchitis 1 1.19 (1.03-1.37) 2.39 (2.16-2.65) 1.85 (1.48-2.31) 

Allergic rhinitis 1 1.17 (1.05-1.30) 1.01 (0.91-1.11) 0.92 (0.75-1.13) 

Chronic rhinosinusitis 1 1.28 (1.09-1.50) 1.78 (1.57-2.02) 1.78 (1.38-2.29) 

Sleeping problems     

   Snoring 1 1.41 (1.25-1.58) 1.78 (1.60-1.97) 2.16 (1.77-2.63) 

   DIS
a 

1 1.76 (1.56-1.99) 1.98 (1.79-2.19) 2.95 (2.43-3.58) 

   DMS
b 

1 0.74 (0.66-0.83) 0.97 (0.88-1.06) 0.91 (0.75-1.12) 

   EDS
c 

1 1.18 (1.07-1.31) 1.29 (1.19-1.41) 1.38 (1.16-1.65) 

   EMA
d 

1 0.87 (0.76-1.00) 1.14 (1.03-1.27) 0.91 (0.70-1.17) 

   Use of hypnotics 1 1.33 (1.07-1.65) 2.08 (1.81-2.39) 2.77 (2.05-3.74) 

Hypertension 1 1.12 (0.95-1.31) 1.13 (0.99-1.28) 1.26 (0.93-1.71) 

Diabetes 1 0.85 (0.64-1.13) 1.16 (0.93-1.45) 0.61 (0.33-1.13) 

Table 5 shows adjusted odds ratio
f
 and 95% confidence intervals.

 

DIS
a
: difficulty inducing sleep; DMS

b
: difficulty maintaining sleep; EDS

c
: excessive daytime sleepiness; 

EMA
d
: early morning awakening at least 3-5 nights/week. 

e
Associations with a p-value <0.05 are marked as bold. 

f
Adjusted for sex, age, bmi, centre, educational level and physical activity. 
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3.3 Association of snus use and symptoms 

In Table 6 I restricted the examination to snus users who had never smoked. There was an 

association between snus use and asthma as well as all the asthmatic symptoms listed. Snus use was 

an independent risk factor for chronic bronchitis and chronic rhinosinusitis. Sleeping problems with an 

increased risk among snus users were snoring and DIS. Again, snus users had a decreased risk of 

suffering from DMS but they did not have an elevated risk for use of hypnotics. No relation to 

hypertension and diabetes was seen among snus users who had never smoked (Table 6). 

When snus users among asthma patients who had never smoked were examined the only 

symptom with a significantly elevated risk was snoring. The risk of asthmatic symptoms was not 

elevated (Table 7). 

Table 6: Snus use for never smokers and prevalence (%) in addition to risk (OR) of symptoms. 

 Never smoked   

 

Tobacco-

free 

(n =14,914) 

Snus 

users 

(n =1,168) 

p-Value Snus users 

Asthma 6.9 10.1 <0.001 1.49 (1.20-1.85) 

Asthmatic symptoms     

   Wheezing 12.9 18.8 <0.001 1.56 (1.32-1.84) 

   Wheezing and breathlessness 8.2 10.9 0.002 1.38 (1.12-1.69) 

   Wheezing without having a cold 8.0 11.8 <0.001 1.48 (1.21-1.80) 

   Night-time chest tightness 9.4 12.0 0.004 1.41 (1.16-1.71) 

   Night-time attacks of breathlessness 4.8 6.1 0.045 1.39  (1.07-1.82) 

   Night-time coughing 23.1 23.1 0.987 1.27 (1.09-1.47) 

Chronic bronchitis 9.0 12.5 <0.001 1.47 (1.21-1.78) 

Allergic rhinitis 24.7 28.0 0.012 1.14 (0.99-1.31) 

Chronic rhinosinusitis 7.1 9.3 0.005 1.37 (1.11-1.70) 

Sleeping problems     

   Snoring 11.7 19.0 <0.001 1.53 (1.29-1.82) 

   DIS
a 

11.1 16.5 <0.001 1.71 (1.44-2.03) 

   DMS
b 

25.3 15.8 <0.001 0.71 (0.59-0.84) 

   EDS
c 

28.7 29.8 0.433 1.08 (0.94-1.24) 

   EMA
d 

12.7 9.0 <0.001 0.83 (0.67-1.04) 

   Use of hypnotics 4.0 3.1 0.143 1.24 (0.85-1.80) 

Hypertension 9.8 5.4 <0.001 0.91 (0.67-1.24) 

Diabetes 2.4 1.5 0.062 0.65 (0.38-1.11) 

Table 6 shows prevalence (%) in addition to adjusted odds ratio
f
 and 95% confidence interval.

 

DIS
a
: difficulty inducing sleep; DMS

b
: difficulty maintaining sleep; EDS

c
: excessive daytime 

sleepiness; EMA
d
: early morning awakening at least 3-5 nights/week. 

e
Associations with a p-value <0.05 are marked as bold. 

f
Adjusted for sex, age, bmi, centre, educational level and physical activity. 
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Table 7: Snus use for never smokers with asthma and prevalence (%) in addition to risk (OR) of 
symptoms. 

 Never smoked & with asthma  

 

Tobacco-
free 

(n =989) 

Snus 
users 

(n =113) 

p-Value Snus users 

Asthmatic symptoms     

   Wheezing 74.7 73.0 0.685 0.94 (0.58-1.51) 

   Wheezing and breathlessness 55.3 50.0 0.290 0.81 (0.53-1.24) 

   Wheezing without having a cold 60.1 64.2 0.412 1.13 (0.73-1.75) 

   Night-time chest tightness 40.0 41.6 0.750 1.15 (0.76-1.75) 

   Night-time attacks of breathlessness 20.1 18.8 0.738 1.04 (0.61-1.78) 

   Night-time coughing 47.9 38.9 0.070 1.12 (0.72-1.73) 

Chronic bronchitis 28.9 35.1 0.174 1.33 (0.85-2.09) 

Allergic rhinitis 65.5 69.2 0.452 1.11 (0.70-1.76) 

Chronic rhinosinusitis 19.2 20.4 0.771 1.00 (0.60-1.68) 

Sleeping problems     

   Snoring 14.7 29.4 <0.001 2.68 (1.58-4.55) 

   DIS
a 

17.5 20.7 0.406 1.18 (0.69-2.01) 

   DMS
b 

29.1 24.3 0.292 0.85 (0.52-1.40) 

   EDS
c 

40.1 36.9 0.521 0.87 (0.56-1.35) 

   EMA
d 

17.8 13.4 0.241 0.77 (0.41-1.42) 

   Use of hypnotics 6.9 6.4 0.823 1.33 (0.53-3.31) 

Hypertension 11.4 3.6 0.012 0.28 (0.07-1.04) 

Diabetes 2.8 4.6 0.305 1.77 (0.48-6.59) 

Table 7 shows prevalence (%) in addition to adjusted odds ratio
f
 and 95% confidence interval.

 

DIS
a
: difficulty inducing sleep; DMS

b
: difficulty maintaining sleep; EDS

c
: excessive daytime 

sleepiness; EMA
d
: early morning awakening at least 3-5 nights/week. 

e
Associations with a p-value <0.05 are marked as bold. 

f
Adjusted for sex, age, bmi, centre, educational level and physical activity. 
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3.3.1 Current snus users compared to ex-snus users 

Current snus use was an independent risk factor for having asthma and asthmatic symptoms but 

being an ex-snus user was not. Current snus use was related to a higher probability of having chronic 

bronchitis and chronic rhinosinusitis. Snoring was independently related to both ex- and current use of 

snus. A higher risk of DIS was seen among current snus users. Current snus users had again 

decreased risk of DMS whereas ex-snus use was an independent risk factor for the problem. Being an 

ex-snus user was also an independent risk factor for EMA. Hypertension and diabetes were not 

related to current use of snus but being an ex-snus user was an independent risk factor for having 

hypertension (Table 8). 

 

Table 8: Snus history and prevalence (%) in addition to risk (OR) of symptoms. 

 Never smoked  

 
Never used 
snus 
(n=14,081) 

Ex-snus users 
(n=832) 

Snus users 
(n=1,169) 

Asthma 1 1.06 (0.79-1.40) 1.50 (1.21-1.86) 

Asthmatic symptoms    

   Wheezing 1 1.10 (0.89-1.36) 1.56 (1.32-1.84) 

   Wheezing and breathlessness 1 1.00  (0.76-1.31) 1.37 (1.12-1.69) 

   Wheezing without having a cold 1 1.24 (0.97-1.59) 1.51 (1.23-1.84) 

   Night-time chest tightness 1 1.01 (0.78-1.30) 1.41 (1.16-1.71) 

   Night-time attacks of breathlessness 1 1.27 (0.92-1.76) 1.42 (1.09-1.86) 

   Night-time coughing 1 1.14 (0.96-1.37) 1.29 (1.11-1.50) 

Chronic bronchitis 1 0.91 (0.70-1.19) 1.45 (1.20-1.76) 

Allergic rhinitis 1 0.95 (0.80-1.12) 1.13 (0.98-1.30) 

Chronic rhinosinusitis 1 0.95 (0.71-1.28) 1.36 (1.10-1.70) 

Sleeping problems    

   Snoring 1 1.37 (1.12-1.68) 1.59 (1.34-1.89) 

   DIS
a 

1 0.81 (0.62-1.05) 1.68 (1.41-2.00) 

   DMS
b 

1 1.20 (1.01-1.42) 0.72 (0.60-0.85) 

   EDS
c 

1 1.00 (0.85 -1.18) 1.08 (0.94-1.24) 

   EMA
d 

1 1.28 (1.03-1.59) 0.85 (0.69-1.06) 

   Use of hypnotics 1 1.32 (0.87-2.01) 1.26 (0.87-1.84) 

Hypertension 1 1.38 (1.02-1.86) 0.94 (0.69-1.28) 

Diabetes 1 0.84 (0.49-1.42) 0.64 (0.37-1.09) 

Table 8 shows adjusted odds ratio
f
 and 95% confidence intervals.

 

DIS
a
: difficulty inducing sleep; DMS

b
: difficulty maintaining sleep; EDS

c
: excessive daytime 

sleepiness; EMA
d
: early morning awakening at least 3-5 nights/week. 

e
Associations with a p-value <0.05 are marked as bold. 

f
Adjusted for sex, age, bmi, centre, educational level and physical activity. 
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3.3.2 Association of snus use and symptoms among different groups of BMI 

In table 9 I present the risk of various characteristics in snus users among different body mass 

index groups. Characteristics in the table were chosen by p-values significance after comparing the 

groups using Chi squared test. Being a snus user was an independent risk factor for having night-time 

chest tightness, night-time attacks of breathlessness, night-time coughing and snoring in participants 

with a BMI below 25. Risk of having chronic bronchitis was seen in the groups with BMI below 25 and 

on the range 25-30. Hypertension was not independently related to any of the BMI groups (Table 9). 

 

Table 9: Snus use for never smokers and risk (OR) of symptoms towards body mass index. 

 

Body Mass Index 

<25 

(n=669) 

Body Mass Index 

25-30 

(n=379) 

 

Body Mass Index 

>30 

(n=113) 

Asthmatic symptoms    

   Night-time chest tightness 1.66 (1.28-2.14) 1.10 (0.77-1.57) 1.37 (0.79-2.37) 

   Night-time attacks of breathlessness 1.79 (1.24-2.58) 0.97 (0.60-1.58) 1.54 (0.81-2.94) 

   Night-time coughing 1.46 (1.20-1.78) 1.06 (0.80-1.40) 1.03 (0.65-1.64) 

Chronic bronchitis 1.65 (1.27-2.14) 1.45 (1.04-2.02) 1.04 (0.58-1.85) 

Sleeping problems    

   Snoring 2.03 (1.57-2.61) 1.24 (0.95-1.63) 1.31 (0.85-2.01) 

Hypertension 1.26 (0.73-2.17) 0.66 (0.41-1.05) 1.07 (0.59-1.95) 

Table 9 shows independent association between snus users that have never smoked and other 
characteristics towards body mass index (adjusted odds ratio

b
 (95% CI)). 

a
Associations with a p-value <0.05 are marked as bold. 

b
Adjusted for sex, age, bmi, centre, educational level and physical activity. 

 

 



28 

 

3.4 Association of using other nicotine products and symptoms 

The risk of asthma was increased among users of other nicotine products, although not 

significantly. There was an association between nicotine use and a higher risk of wheezing and 

wheezing together with breathlessness. Sleeping problems with an increased risk among users of 

nicotine were snoring, DIS and use of hypnotics. Hypertension and diabetes were of a significantly 

higher prevalence among nicotine users than the tobacco free group (Table 10). 

 

Table 10: Nicotine use for subjects that do not smoke or use snus and prevalence (%) in 
addition to risk (OR) of symptoms. 

 Do not smoke or use snus   

 
Tobacco-free 

(n = 20,408) 

Nicotine users 

(n = 273) 
p-Value 

Nicotine users 

(n = 273) 

Asthma 7.0 10.1 0.076 1.54 (0.96-2.49) 

Asthmatic symptoms     

   Wheezing 13.7 21.7 <0.001 1.84 (1.33-2.58) 

   Wheezing and breathlessness 8.6 13.1 0.015 1.68 (1.12-2.54) 

   Wheezing without having a cold 8.6 11.4 0.137 1.44 (0.93-2.21) 

   Night-time chest tightness 10.3 12.0 0.396 1.16 (0.77-1.76) 

   Night-time attacks of breathlessness 5.2 6.0 0.611 1.22 (0.70-2.11) 

   Night-time coughing 23.7 24.5 0.781 1.03 (0.75-1.41) 

Chronic bronchitis 9.9 11.5 0.417 1.13 (0.75-1.72) 

Allergic rhinitis 23.9 23.5 0.893 1.05 (0.76-1.46) 

Chronic rhinosinusitis 7.2 8.6 0.433 1.34 (0.83-2.17) 

Sleeping problems     

   Snoring 14.1 20.3 0.009 1.48 (1.04-2.09) 

   DIS
a 

11.4 19.4 <0.001 1.95 (1.38-2.75) 

   DMS
b 

28.8 29.1 0.918 0.75 (0.55-1.01) 

   EDS
c 

28.5 27.2 0.660 1.11 (0.82-1.50) 

   EMA
d 

14.6 18.8 0.073 1.14 (0.81-1.60) 

   Use of hypnotics 4.8 15.8 <0.001 2.88 (1.96-4.22) 

Hypertension 12.6 21.8 <0.001 1.50 (1.04-2.16) 

Diabetes 3.0 7.8 <0.001 2.33 (1.34-4.06) 

Table 10 shows prevalence (%) in addition to adjusted odds ratio
f
 and 95% confidence interval.

 

DIS
a
, difficulty inducing sleep; DMS

b
, difficulty maintaining sleep; EDS

c
, excessive daytime sleepiness; EMA

d
, 

early morning awakening at least 3-5 nights/week. 
e
Associations with a p-value <0.05 are marked as bold. 

f
Adjusted for sex, age, bmi, centre, educational level and physical activity. 
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4 Discussion 

In summary my results reveal a previously unknown association between snus use and negative 

health effects on both the upper and lower respiratory tract. An increased risk of snoring, DIS, asthma, 

asthmatic- and other respiratory symptoms was observed among snus users. 

4.1 Snus use in general 

The results indicate a higher prevalence of smokers (11.7%) than snus users (8.5%) in Sweden 

which is counter to former studies (13, 17). This might be due to different age combination in my study 

compared to the previous examinations that focused on the middle aged population. If I restrict my 

findings to the age group of 35-55 a higher proportion of snus users than smokers is found. 

When the genders were examined separately a higher frequency of snus use and dual use was 

found among men but a higher prevalence of smokers was present among women, this is in 

accordance to former studies (13, 17). The highest prevalence of snus use was among a younger age 

group in males than females indicating an earlier start of snus use among men. My findings that 

18.0% of men and 4.7% of women uses snus either exclusively or in combination with smoking is 

similar to the 18% and 4% prevalence of snus use reported by ‘’Folkhälsomyndigheten’’ which 

regularly reports snus use in the Swedish population (12).  

Outcomes revealing that snus use is associated with a higher BMI and that snus was most 

frequently used among those with the highest BMI are consistent with former studies (47, 49). A 

conclusion, of whether snus use contributes to weight gain or if overweight people are more likely to 

use snus, cannot be drawn from my results. 

Snus being used as an alternative for smoking cessation was supported by findings of snus users 

being likelier to be ex-smokers than persons in the tobacco-free group. Former studies have reached 

the same conclusion (14, 22). However, this does not necessarily indicate snus as a good alternative 

for smoking cessation and recent studies imply the opposite due to bad health effects (36), the risk of 

becoming a dual user (17) and the fact that the majority of those who quit smoking do so without 

switching to snus (13). 

4.2 Association of snus use and asthma 

When compared to the tobacco free group a significant risk of asthma was observed among snus 

users but not smokers and dual users. As smoking is known to cause retrograde effects on asthma 

(97), the switch of smoking to snus use among asthmatic patients could possibly serve as a distractive 

agent. However, the fact that snus users who had never smoked also had an elevated risk of asthma 

and asthmatic symptoms excludes this possibility.  

This difference between snus users and smokers also raised concerns of whether asthmatic 

patient could be more prone to initiate snus use than cigarette smoking. Because the association of 

asthma and asthmatic symptoms was only present among current snus users but not ex-users of snus 

it seems an unlikely explanation.  
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These findings suggest that snus causes an alternation to the lower respiratory tract resulting in an 

increased likeliness of suffering from asthma and asthmatic symptoms. However, snus does not 

appear to increase asthmatic- or other respiratory symptoms among those already suffering from 

asthma. This is in contrast to effects of cigarette smoking which is known to cause worsening of 

asthmatic symptoms (97) indicating that exposure of the two tobacco products lead to divergent 

pathways of damage. 

Additionally, my findings indicate the possibility of an even more dramatic effect from snus use than 

cigarette smoking on mechanisms leading to asthma. As asthmatic patients are a rising challenge 

among health professionals today (98) these results deserve attention and further investigation. 

4.3 Association of snus use and respiratory symptoms 

An increased risk of chronic bronchitis and chronic rhinosinusitis was present among snus users. 

This association was observed both before and after the ones who had ever smoked were excluded. 

On the other hand the risk of allergic rhinitis was not elevated after I restricted the group to those who 

had never smoked and can therefore not be related to snus use alone. 

Similarly to asthma and asthmatic symptoms an elevated risk of chronic bronchitis and chronic 

rhinosinusitis was not found in ex-snus users. The presence and disappearance of those respiratory 

symptoms indicates that they could all be caused by the same mechanism. Like asthma, chronic 

bronchitis affects the lower respiratory tract by inflammation and mucus secretion. However, chronic 

rhinosinusitis is bound to the nasal cavity which also gets inflamed and filled with mucus. 

4.4 Association of snus use and sleep related problems 

Using snus was associated with snoring and DIS in never-smokers. The elevated risk of DIS was 

not present among ex-snus users suggesting that snus cessation could be beneficial for those 

suffering from the problem. On the other hand, the association for snoring remained present among 

ex-snus users indicating a partly irreversible effect from snus use on factors leading to snoring. 

Snoring is caused by high frequency oscillation of the soft palate, pharyngeal wall, epiglottis and 

tongue during sleep due to limited flow of air through the upper airways (99). The causes of limited 

airflow among patient who snore are diverse including increased neck circumference, fluid 

accumulation in the neck (100) and nasal problems (101). Additionally, significant decrease of snoring 

can be attained by oropharyngeal exercises according to a randomized controlled study (102) 

indicating limpness of the oropharyngeal muscles among those who snore. I cannot draw a conclusion 

about a possible cause of increased risk of snoring among snus users from my results. That is a 

subject for possible further research. 

In former studies hypnotics (103) and alcohol consumption (104) have been associated with 

snoring. When I adjusted for use of hypnotics it did not have any impact on the results, excluding it as 

an interfering factor in my study (results not shown). However, the GA
2
LEN questionnaire did not 

include any questions on alcohol consumption and therefore it was not possible to adjust for that. 

Thus, alcohol consumption is a possible confounder in my results. In addition, snus use has been 

linked to increased alcohol consumption which makes the interference more probable (105). Obesity, 
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gender, age and cigarette smoking are also possible confounders (103) but have all been adjusted for 

in my analysis. 

In the group of snus users who had never smoked being an asthma patient elevated the risk of 

snoring from 1.53 to 2.68. An association between asthma and the prevalence of snoring has been 

reported before (106) but my findings revealed an elevated risk of snoring among asthmatic patients 

who used snus compared to the tobacco-free group which indicates the role of snus in the association. 

This implies that being an asthmatic patient increases the sensitivity to possible effects of snus use 

contributing to snoring. Worsening of health related quality of life in asthmatic patients suffering from 

snoring has been reported (106). Therefore, possible prevention of snoring by reducing snus initiation 

among those suffering from asthma should be prioritised. 

An association of snus use and use of hypnotics was only present before those who had ever 

smoked were excluded from the group. Earlier reports have indicated that using hypnotics is 

associated with a higher prevalence of snoring (103). Snus users might therefore be evading the use 

of hypnotics due to their elevated risk of snoring which could have influenced the non-elevated risk of 

use of hypnotics among snus users that had never smoked. 

The risk of DMS was significantly decreased among current snus users who had never smoked but 

increased among ex-snus users. In the same group ex-snus users had an increased risk of EMA while 

current snus users showed a non-significantly decreased risk. These results suggest that snus use 

serves as a protective factor on DMS and EMA which turns into its opposite when snus use is ceased. 

The fact that these protective effects were not present among smokers makes it unlikely that the 

relation is driven by impacts of nicotine. 

The risk of EDS was only significantly elevated among snus users before the exclusion of those 

who had ever smoked which makes an association among snus and EDS unlikely.  

4.5 Association of snus use and symptoms in different BMI groups 

Among the group who had never smoked those with the lowest BMI (BMI<25) seemed to be most 

affected by snus use of the three BMI groups examined. Snus use did only significantly increase the 

likeliness of asthmatic symptoms and snoring among participants with BMI less than 25 but not those 

with a greater BMI, although the risk was elevated. Because higher BMI has been associated with an 

increased risk of asthmatic symptoms (107) and snoring (103) greater statistical power might bring 

about an association. The risk of chronic bronchitis was elevated among those with BMI less than 30. 

4.6 Association of snus use and other diseases 

No associations of snus use and the likeliness of suffering from diabetes or hypertension was 

found. This is in contrast to former studies suggesting a slightly elevated risk of hypertension (38) and 

dose-dependent risk of diabetes (53) among snus users. I did not have the possibility to define the 

amount of snus used which could be the reason for the different results. Additionally, significantly 

elevated risk of hypertension was observed for the group of ex-snus users who had never smoked 

which needs further examination to conclude an explanation. 
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4.7 Association of other nicotine products and symptoms 

Participants using other nicotine products had an elevated risk of wheezing, wheezing with 

breathlessness, snoring, DIS, use of hypnotics, hypertension and diabetes. Those risks could all be 

due to effects of the nicotine products themselves but it is possible that they could be influenced by 

former use of snus or cigarettes. Presumably, a proprotion of participants in this group are using NRTs 

as an alternative for tobacco cessation. As smoking has been related with insomnia (108), the 

elevated risk of DIS and use of hypnotics might be affected by participants using nicotine products as 

an alternative for smoking cessation. Having hypertension has been related to smoking cessation 

(109) and diabetic patients seem to be of higher prevalence among smokers (110) and high 

consumption snus users (53). Smoking has also been associated with asthma and asthmatic 

symptoms (111) which might contribute to the high prevalence of wheezing and the non-significantly 

increased risk of asthma observed among patient using other nicotine products. According to the 

results reported earlier in this study, of snus users having an increased prevalence of asthma and 

asthmatic symptoms, recent cessation of snus use might also serve as a distractive factor.  

The group of participants using other nicotine products doesn’t only include those using NRTs but 

also users of chewing tobacco which may influence the results. These results are also comparing 

those who use other nicotine products to a tobacco free group where there is a higher prevalence of 

participants that have never used tobacco products (results not shown) which might have an effect. 

Because of this we cannot use these results to conclude anything about the group of NRT users 

specifically. 

4.8 Strengths and limitations 

The main strength of this study is the use of a very big and elaborate database from a random 

general population sample. The response rate was lowest in Gothenburg or 54.9% and highest in 

Uppsala or 59.1% (96). This response rate is somewhat lower than previous epidemiological studies 

on the Swedish population have attained (112, 113) which is a limitation. Additionally, the fact that this 

is a cross-sectional study makes it hard to distinguish between causes and outcomes. A follow-up 

study would be beneficial to conclude whether causation is present between snus use and those 

symptoms or only a connection. The fact that participants reported their history of snus use was 

however a great advantage. It would have been beneficial to include questions on the amount of snus 

used as well as alcohol consumption in order to exclude it as an interfering factor. Sleeping problems 

were loosely defined with no information of the duration or consequences of the sleeping difficulties. 

Another limitation is that the answers to the questionnaire are self reported which might lead to under- 

or overestimation in some categories, especially those demanding more than a yes or no answer (45). 

It is however unlikely that the degree of under- or overestimation should differ between groups of 

tobacco use. 
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4.9 Conclusion 

Snus use seems to cause damaging effects to both the upper and lower part of the respiratory tract 

resulting in snoring, asthma, asthmatic symptoms, chronic bronchitis and chronic rhinosinusitis. The 

fact that the risk of snoring was elevated both among ex- and current snus users suggests a partly 

irreversible effect on limited flow of air in the upper respiratory tract. The elevated risks of asthma, 

asthmatic symptoms, chronic bronchitis and chronic rhinosinusitis among current snus users but not 

ex-users of snus indicate reversible effects resulting in inflammation and mucus secretion in the lower 

and upper part of the respiratory tract. A mixed association profile of snus use on insomnia related 

problems was observed. Current snus use was associated with an increased risk of DIS but a 

decreased risk of DMS. 

According to my best knowledge these effects have not been examined before. Further 

investigations will be needed to conclude possible reasons for limited airflow in the upper airways, 

inflamed/mucus secreting respiratory tract and mixed impact on the quality of sleep among snus 

users. Moreover, these results should be supported with further studies ideally in follow-up studies to 

be able to conclude whether or not causality is present. 

My results are important in consideration of tobacco control policies and are an input to the 

discussion of why snus is not a good alternative for smoking cessation. Health care professionals 

should be aware of these possible adverse health effects when treating patients dependent to snus 

and campaigns against snus use should be even more vigorous than before. 
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