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Objective: The purpose of this study was to get new information from several sources about the back-
ground factors of Finnish smokers, snuffers, and dual users. Profiles of young smokers and snuffers
were investigated in association with restorative treatment need, oral hygiene, eating habits, physical
activity, body mass index (BMI), psychological and socioeconomic factors.

Material and methods: The study group comprised 3420 conscripts. The data were collected from
four different sources: a health examination including an oral health screening, a computer-based
questionnaire for investigating individual background factors, a psychological test assessing cognitive
skills, and the Cooper test. Statistical analyses comprised cross tabulation and binary logistic regression
modelling.

Results: The odds for smoking were the greatest among those who had DT (Decayed teeth) >0, used
energy drinks or alcohol regularly, or whose parents were divorced. A score of >2900 m in the Cooper
test, a higher physical exercise level, a higher own education level, and using sports drinks decreased
the odds for smoking. The odds for snuffing were higher among those who ran >2500 m in the
Cooper test, had a BMI of >25, used sports/energy drinks, or exercised regularly, and lower among
those who achieved good results in the cognitive test. Using energy/sports drinks or alcohol was posi-
tively and a higher education level was negatively associated with dual use.

Conclusions: Along with increasing prevalence of snuffing, heterogeneity is likely among snuffers.
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Good cognitive skills may prevent from smoking and snuffing.

Introduction

Health behaviours of Finnish young males may be harmful to
oral as well as general health [1,2]. According to our previous
study, in the population representing young men born in the
early 1990s, almost 40% of Finnish young males are daily
smokers, and almost 20% use snuff at least occasionally dur-
ing the week [1]. These proportions are even higher than in
previous studies from Finland [3-5].

In 2016 among 16-24-year-old Swedish men, the preva-
lence of daily smoking (only) and snuffing (only) was 8.5%
and 15%, respectively [6]. The corresponding figures among
16-24-year-old Norwegian men were 5% and 21% [7]. In
Norway, the increasing snuff use has been called an
‘epidemic-like phenomenon’ among the young (16-24-year-
olds) [8]. The prevalence of snuff users has also increased
during the past decade among 18-44-year-olds in the United
States [9]. There are approximately 2.89 million active users
of snuff, which amounts to 2.8% of the 18-44-year-olds in
the U.S. [9]. Among young Swiss men, the most common

smokeless tobacco product is nasal dry snuff (8%), and the
proportion of snuff users is 3% [10].

In Finland and other Nordic countries, the moist snuff
called ‘snus’ is the most common smokeless tobacco product.
It is used on oral mucosa, usually in the sulcus under the
upper lip.

Long-term effects of smoking, including on oral health,
have been extensively studied [11-13]. However, there are
no studies on the effects of snuff use, especially when the
use has started already at a young age. The harmful effects
of snuff use depend on the length of the period the product
has been used, as well as on the amount of snuff used [8]. In
addition, dual use, or use of snuff with other tobacco prod-
ucts, is relatively common not only in Finland [3] but also in
Norway [7] and Sweden [6], which may interfere with the
outcome in studies on health effects of snuff use.

Socio-demographic and background factors of snuffers
have been systematically described in Sweden [14] but not in
Finland. Snuffing has been reported to be common among
physically active people [5,15]. On the other hand, some
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studies have reported that physical activity is a protective
factor against smoking [16,17], but there are also opposite
findings [18]. According to studies from Norway [19], Sweden
[20], and Finland [21], smoking and snuffing are both associ-
ated with the use of other intoxicants. Pedersen et al. [19]
found that both snus users and smokers reported more
adverse socioeconomic backgrounds and less favourable
school adjustment compared to non-users. Findings among
Swedish adolescents were in the same line: a lower parental
education, poorer family mood, poorer self-rated health,
and poorer self-esteem were all possible predictors of smok-
ing [20].

The aim of this study was to profile young smokers and
snuffers. This was investigated in association with restorative
treatment need, oral hygiene, eating habits, physical activity,
body mass index (BMI), and psychological and socioeconomic
factors.

Material and methods

The study is part of the project ‘Oral health of the conscripts
2017". The original cross-sectional study was designed in the
spring of 2010, and was carried out at 20 garrison health
centres (a total of 24) of the Finnish Defence Forces in
January and July 2011. The protocol, criteria, calibration, and
data have been described in detail in earlier articles on the
project [22-24].

The study group comprised 3420 conscripts born in 1990,
1991, or 1992 (the mean age was 19.6 years). The data of
this study was collected from four different sources (Figure 1)
on Finnish conscripts while they were performing their mili-
tary service in 2011. This study only comprised data of those
conscripts for whom all the information from the four differ-
ent sources explained below was available. The conscripts’
caries status and general health information were derived
from their basic data, which were available for 13,564 men.
In connection with the oral screening, the conscripts had an
opportunity to answer a computer-based questionnaire on
their individual background factors and health behaviours,
i.e. dietary and oral hygiene habits [22]. Answering the

questionnaire was voluntary, but no one refused. Because of
the time limit, only 8539 ultimately answered the question-
naire. In this study, two additional data sources of the
Finnish Defence Forces were used: a psychological test
assessing cognitive skills (Finnish Defence Forces’ Basic
Ability Test; n=10,112) and a 12-min running test (the
Cooper test; n=9830), which both are obligatory to every
conscript during the first two weeks in military service.
Because the proportion of the female conscripts was very
small among the study group, their data were excluded from
the study population.

Finnish defence forces’ basic ability test

The ability test scores used in this study were developed in
the Finnish Defence Forces. This obligatory test battery was
designed to measure general ability and logical thinking. The
results of the tests were used to select conscripts to leader-
ship training during their military service. The test battery is
described in detail elsewhere [25,26]. In brief, the test has
three parts: verbal, arithmetic, and visuospatial reasoning.
Each part consists of 40 multiple-choice questions whose
degree of difficulty ranges from very easy to very compli-
cated. In the verbal reasoning test, the questions concern
synonyms, antonyms, assessing if words belong to the same
category as a provided word, and relationships between two
word pairs. The arithmetic reasoning test comprises assign-
ments of number series and verbally expressed short prob-
lems, simple arithmetic operations, and specifying
relationships between two pairs of numbers. The visuospatial
reasoning test is analogous to the widely used Raven'’s
Progressive Matrices [27], in which the subject has to decide
which figure completes the matrix.

The maximum score for each part is 40, and the scores
are converted into stanines (standard nines). In this study, we
used the total score of the Finnish Defence Forces’ Basic
Ability Test, which means that the stanine scores of the ver-
bal, arithmetic, and visuospatial tests are summed together
and the distribution of the sum scores is converted into sta-
nines again (range 1-9).

Questionnaire (50
questions)
n=8,539

Oral health screening
N= 13,564

Additional data from
Finnish Defence Forces
including information
from psychological tests
n=10,112

~

Additional data from
Finnish Defence Forces
including information
from cooper’s test
n=9,830

Data was connected by statistician in University of Oulu (JP)
and Statistics Finland

Data of this study
including the exact
information about all
variables which needed
n= 3,420

Figure 1. Description of the study population.
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12-Min running test (the Cooper test)

The Cooper test is a traditional method to predict the max-
imum oxygen uptake, VO2Max, in populations. In the Cooper
test, each conscript runs as far as possible within 12 min. The
result is reported with the precision of 5 m [28].

Body mass index

The BMI values were sourced from the original data of the
Finnish Defence Forces; the conscripts’ height and weight are
measured in the health examination. In the analyses, BMI
was calculated as the weight in kilograms divided by the
square of the height in meters.

DT, DMFT

The screening of the oral health of the conscripts was carried
out as part of the obligatory general health inspection.
Restorative treatment need and history (DT =decayed teeth,
DMFT = decayed, missing, and filled teeth) were used as con-
founding variables for the analyses [29].

Questionnaire

The responses to the following questions were used: Do you
smoke? (not at all/1-5 cigarettes daily/10-20 cigarettes daily/
>20 cigarettes daily); Do you use snuff? (never or hardly
ever/every day or almost every day/occasionally); Do you
consume alcohol? (No/Less than once a month/About once a
month/About every other week/About every week/More than
once a week); What is your education? (comprehensive
school/vocational school/university of applied sciences/voca-
tional school and matriculation exam or upper secondary
school/matriculation exam or upper secondary school/college
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or university/or other); What is your mother’s education?
(comprehensive  school/vocational  school/university  of
applied sciences/college or university/or other); Do your
parents live together? (Yes/No); How often do you drink the
following snacks: sport drinks/energy drinks? (never or hardly
ever/every day or almost every day/occasionally during the
week); and How often do you brush your teeth? (never or
hardly ever/occasionally/every day). For those persons who
reported brushing their teeth every day, a new question
opened: How many times a day do you brush your teeth?
(once a day/twice a day/more than two times a day). Over
past six months how often have you exercised or done
sport? (never or hardly ever/every day or almost every day/
occasionally during the week).

Factors associated with the place of residence

The conscripts’ mother language was also used as a con-
founding variable in the analyses (Finnish, Swedish, or other).
In this study, information about the mother tongue given by
the conscript himself was used instead of the official main
language in the home municipality.

Statistical issues
A new variable was created to allow analyzing persons
according to their smoking and snuffing habits (smoking/no
snuffing, no smoking/snuffing, smoking/snuffing, no smok-
ing/no snuffing) (Figure 2).

Smoking and snuffing were used as response variables in
the analyses. The responses to the questions on smoking and
using snuff were dichotomized as follows: those not smoking
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Figure 2. Distribution of the results from the Cooper test and the Finnish Defence Forces’ Basic Ability Test among the study population, categorized into four

groups based on the smoking and snuff using habits.
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Table 1. Distribution of using snuff in different categories of smoking.

Do you use snuff?

Every day or almost

Never or hardly ever (%) Occasionally (%) every day (%) Total (n)
Do you smoke? (%)
No (64.1%) 84.8 5.8 9.4 100.0 (2191)
1to 5 (13.7%) 65.9 19.1 15.0 100.0 (467)
10 to 20 (20.8%) 76.3 17.5 6.2 100.0 (710)
More than 20 (1.5%) 61.5 23.1 154 1.5 (52)
Total (n) 2740 352 328 3420
80.1% 10.3% 9.6% 100.0%

at all and the rest and those using snuff never or hardly ever
and the rest

The confounding variables were dichotomized as follows:
those who have at least one decayed tooth (DT >0) and the
rest; those drinking sport drinks at least occasionally during
the week and the rest; those drinking energy drinks at least
occasionally during the week and the rest; those consuming
alcohol at least once a week and the rest. The two questions
dealing with tooth brushing were combined and categorized
into three groups as follows: those brushing teeth two times
or more daily, those brushing teeth daily, and the rest. The
education level of the conscripts was categorized into three
groups: vocational school, matriculation exam or upper sec-
ondary school, and the rest. The education level of the con-
scripts’ mothers was dichotomized into two groups:
comprehensive school and vocational school and the rest.

For statistical analyses, the following confounding varia-
bles were categorized as follows: DMFT values 0, 1-4 and >4;
BMI values <25, 25-30 and>30; results of the Cooper
test <2500, 2500-2899, >2900; results of the Basic Ability
Test 1-2, 3-7, and 8-9.

Cross tabulation was used to analyze the association
between smoking and snuffing and again between smoking/
using snuff and the Basic Ability Test and Cooper test scores.
The significance between the groups was tested by chi-
squared tests. Statistical significance was determined at
p <.05. For analyzing, the factors associated with smoking,
snuffing, and dual use (bivariate responses smoking and the
rest, snuffing and the rest, and dual use and the rest), binary
logistic regression analyses were conducted. The results’ OR
values and 95% confidence intervals from the regression
analyses were shown by graphs. All the analyses were exe-
cuted and figures drawn using the SPSS software (versions
23.0, SPSS, Inc. 2015, Chicago, IL) and R software (version
3.2.3 Patched. A language and environment for statistical
computing; R Foundation for Statistical Computing, Vienna,
Austria, URL; http://www.R-project.org).

Ethical issues

The data were collected from the archives of the Finnish
Defence Forces with their permission. For identification, 1D
numbers were created for all the conscripts. The key for the
IDs and the patient records are kept in the archives of the
Defence Forces. The conscripts gave their consent to use
their patient records by answering the voluntary computer-
assisted questionnaire. With respect to the ethics, the main

research plan was evaluated by the Ethical Committee of the
Northern Ostrobothnia Hospital District, and positive consent
was given on 30 March 2010. The Centre for Military
Medicine of the Finnish Defence Forces gave its permission
for the study in June 2010 (AG14218/23.6.2010).

Results

The prevalence of only smoking, only snuffing, and dual use
were 25.8% (n=882), 9.7% (n=333) and 10.1% (n=347),
respectively (Table 1).

The mean Cooper test score among the study population
was 2500 m (SD 349.0), and 2540 m among the non-users
(SD 348.7) (Figure 2). Among those who used only snuff, the
mean value was 2615 m (SD 348.7), i.e. 240 m more than of
those only smoking (2375 m; SD 335.2). The Cooper test
score of the dual users was a little less than the mean score
(2470 m; SD 343.0) of the entire study group (Figure 2).

Figure 2 also shows the distribution of the ability scores
in association with smoking and snuffing. The highest mean
value 5.5 (SD 1.9) was found among the non-users and the
lowest 4.6 (SD 1.7) among the smokers. The mean ability
score of those who used only snuff was 4.85 (SD 1.6) and of
the dual users 4.7 (SD 1.7), which are below the mean of the
entire study population 5.1 (SD 1.8). All the differences
between the groups were statistically significant (p <.001)
(Figure 2). Ability scores 1 to 4 were more common among
the only smoking and the dual use groups compared to the
other groups. Ability score 5 was most common among the
only snuff users, and the rest of the scores (6 to 9) were
most common among conscripts who did not use any
tobacco products.

The results from the binary logistic regression analyses
showed differences of odds ratios (OR, 95% Cl) between snuff
users, smokers, and dual users in association with different
independent and confounding variables (Figure 3). The odds
for the use of snuff were significantly higher among those
who ran in the Cooper test more than 2500 m (1.43, [1.06,
1.91]), and association was stronger when the result of the
Cooper test exceeded 2900 m (2.66, [1.86, 3.79]). The same
was true with the BMI values and using sports drinks. BMI
25-30 (1.33, [1.01, 1.76]) and occasional use of sports drinks
(2.10, [1.61, 2.73]) were associated with snuff use, but the
association became stronger with higher BMI values (1.94,
[1.23, 3.05]) and more frequent consumption of sports drinks
(2.92, [1.80, 4.75]). In addition, a higher exercise level (2.92,
[1.27, 6.72]) and using energy drinks regularly (1.51, [1.17,
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Figure 3. Odds ratios and 95% confidence intervals (95% Cl) from a binary logistic model for using snuff, smoking, and dual use according to the different explana-

tory factors.

1.94]) were significantly associated with snuff use. Ability
scores 8-9 (OR 95% CI 0.40, [0.20, 0.79]) were positively asso-
ciated with snuff use (Figure 3).

The odds for smoking were greater among those who had
restorative treatment need (DT >0) (1.31, [1.08, 1.60]) or used
energy drinks occasionally (1.73, [1.34, 2.24]), but particularly
among those who used energy drinks daily (2.91, [1.95,
4.35]). Smoking was also associated with weekly alcohol use
(1.72, [1.43, 2.07]) and the relationship of the conscript’s
parents (1.36, [1.14, 1.63]) (Figure 3). The score of 2900 m or
more in the Cooper test (0.43, [0.30, 0.60]), a higher exercise
level (0.59, [0.44, 0.78]), a higher own education level (0.37,
[0.30, 0.45]), and using sports drinks occasionally (0.62, [0.49,
0.78]), and especially daily (0.46, [0.27, 0.78]), were all nega-
tively associated with smoking (Figure 3).

The odds for dual use (smoking and snuffing) were similar
to the odds for smoking (Figure 3). Using energy drinks occa-
sionally (1.73, [1.34, 2.24]) or daily (2.91, [1.95, 4.35]), weekly
use of sports drinks (1.69, [1.29, 2.22]) or alcohol (2.10, [1.65,
2.67]), as well as other education level (1.48, [1.08, 2.03]) than
vocational school or matriculation exam or upper secondary
school were all associated with dual use. The conscript's
higher education level (0.66, [0.49, 0.88]) was positively asso-
ciated with dual use (Figure 3).

Discussion

According to this cross-sectional population-based study
among healthy Finnish men, smoking and snuffing are sur-
prisingly common. More than one third reported smoking

daily, and almost one fifth using snuff at least occasionally
during the week. The reasons for this phenomenon have
been speculated in our previous studies on this data [1,2].

It should be remembered that the Finnish Defence Forces’
Basic Ability Test measures cognitive skills, and the educa-
tional background may affect that. To our knowledge, it is
unique to have results of psychological tests available for
statistical analyses in a large-scale study like the present one.
An interesting finding in this study is that the higher ability
scores were found among the non-users. The reasons for
that can only be speculated. Perhaps the decision to smoke
or use snuff is mostly based on knowledge, even if the influ-
ence of friends [30] and family [31] on health habits of ado-
lescents is well known.

A high physical exercise level and a good result in the
Cooper test are significantly associated with snuff use in this
study. According to some studies, snuffing is more common
among physically active people [5,15] and snuff use is popu-
lar in sports [32], particularly in team sports such as ice
hockey [5,15]. This is in line with our findings. Such findings
may explain our result that regular use of energy or sports
drinks is associated with snuff use. In this study, weekly alco-
hol use was associated with smoking and dual use, but not
with snuffing. That is partly in concordance with many previ-
ous studies which have found that snuffing may be associ-
ated with alcohol use and smoking [14,19,21].

An interesting finding of this study is that being over-
weight is highlighted in the snuffing group. This finding is
contradictory to findings from Sweden [14]. Engstrom et al.
[14] have reported that being underweight is associated with
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snus use and being overweight with smoking among the
Swedish adult population. Light overweight may be
explained by big muscles, which are common among ath-
letes in some sports, such as ice hockey. The higher propor-
tion of overweight persons may also tell that snuff use is no
longer a habit of a marginal group.

According to our previous study on the same population,
we found that smoking was associated with other unhealthy
habits [1,2] which may lead restorative treatment need [1]
and poor physical condition, which was also confirmed in
this study. It is interesting that the socioeconomic back-
ground is associated with smoking, snuffing, and dual use in
every analysis no matter what other explanatory variables are
included in the analyses [9,14,19,20].

When we compared snuffers, smokers, and dual users, it
could be seen that associations with explanatory factors are
often the opposite for smoking and snuffing. Only the associ-
ation with the ability scores are similar for both snuffing and
smoking. Among dual users, the explanatory factors mainly
affect in the same way as among smokers.

It could frankly be said that Finnish young men who
smoke may do not do much physical exercise, have restora-
tive treatment need, consume energy drinks or alcohol, have
a lower educational level, and have divorced parents. On the
other hand, a typical snuffer may do physical exercise regu-
larly, run more than 2500 m in the Cooper test, have a BMI
over 25, consume energy or sport drinks regularly, brush
teeth at least twice a day, and have ability score 7 or lower.
A typical dual user may have a lower educational level and
consumes alcohol or energy or sport drinks regularly.

If we compare the results of this study to an extensive
study from Sweden [14], there are not many differences
between Finnish smokers and snuffers and their Swedish
counterparts. The profiles of snuffers positioned between the
profiles of smokers and non-users both in the study by
Engstrom et al. [14] and in this study. Otherwise, in the pre-
sent study, it is much clearer that snuff use is common
among physically active persons.

A great advantage of our study is that we had access to
large-scale data from several sources: the clinical examin-
ation, questionnaire, psychological tests, and the Cooper test.
All these examinations are obligatory to every conscript dur-
ing their first weeks of military service. The drop-out rate was
thus zero. Because of time constraints, only about 60% of the
conscripts answered the questionnaire.

A shortcoming of this study is the lack of information
about the history of smoking and snuff use. The information
about smoking and snuffing was received through the ques-
tionnaire instead of, for example, from blood tests. It can be
speculated that the prevalence could be even higher because
people sometimes tend to answer more positively than nega-
tively. There are also some weaknesses in the study design.
On the basis of this cross-sectional study, it is not possible to
identify possible causal factors behind smoking and snuff
use. Longitudinal studies on the topic would be interesting.
It would also be valuable if data of the sources used in this
study were available for the entire conscript population, i.e.
the total of 13,564 young men. In addition, the female

conscripts were not included in the present study, which
could be regarded as a shortcoming of this study.

Conclusions

The results show that snuffing is no longer practiced by a
marginal group, and there are different kinds of snuffers in
this study population. It can be speculated that if the preva-
lence of snuff use still continues to increase after this decade,
even more heterogeneity will be seen among the users.
Good cognitive skills may prevent from smoking and snuff-
ing, which hopefully helps to promote continuous preventive
work among adolescents at schools.
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