Between harm and dangers

Oral snuff use, cigarette smoking and problem behaviours
in a survey of Swedish male adolescents
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Background: The prevalence of smokeless tobacco use (moist snuff} in Sweden is among the highest world-wide,
and snuff is gaining popularity as a less harmful alternative to cigarettes. Methods: Patterns of current tebacco use
and indicators of behavioural probiems were analysed in a sample of 6287 boys participating In a census survey
among 9th graders in Stockholm County, Sweden. Results: Among participants reporting current use of oral snuff
(0S) the majority (71%) aiso smoked cigarettes. The prevalence of daily smoking was sigzificantly higher in this
group than among exclusive smokers. Conditionally on smoking behaviour, the likelihood of being a current user of
0S was several times higher among boys who had ever been drunk (adjusted odds ratio =9.64, 95% confidence
interval: 7.32-12.94) or experimented with illicit drugs (adjusted odds ratio =2.39, 95% confidence interval:
1.99-2.87), compared with those who did not. 0S use was also significantly assoclated to other problem behaviours
such as drinking and driving, unsafe sex, and school truancy. The same pattern of assoclations was present when
the analyses were restricted to tobacco users. Concluslons: Smokeless tobacco use in adolescence does not substitute
cigarette smoking and can be an indicator of a drug- and risk-seeking lifestyle. The availability of smokeless tobacco
might thus increase the potential for nicotine addiction in some vulnerabie subgroups of young males.
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I he use of smokeless tobacco (SLT) shows wide vari-

ations world-wide, but products and pattems of use are
not directly comparable.! In Furopean countries the sales
of SLT are forbidden. An exception was granted to
Sweden, where oral tabacco, in the form of oral moist
suuff {OS) is used daily by 19% of men between 16 and
94 vears of age.” In contrast, just about 1% of Swedish
women make regular use of OS. In spite of this established
behaviour, little is known abour OS use and its relation
with cigarette smoking in the Swedish male population,
particularly at the age of the transition from experimental
to regular use.

In the present study, we report on pattgrns and behavi-
ourl correlates of oral snuff use and cigarette smoking in
a sample of 9th grade studenrs ji Stockholm County,
Sweden.

METHODS

340

Study population and design

A national survey on tobacco, alcohol, and drug use has
been conducted in Sweden each year since 1971 among
students in the 9th grade, at the end of compulsory
education. Ar this time, students are between 15 and 16
years of age. Since 1986 the Swedish Council for Intorma-
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tion on Alcohol and Other Drugs (CAN) is the national
agency respornsible for this annual survey.

In the spring of 1998 the national survey was com-
plemented with a census survey in the County of
Stockholm, i.e. rargeting all 9th grade classes in the arca.
The response rate was 83%, vielding 12,860 participants
(6,465 boys and 6,395 girtls}). Among girls, only 1.3%
reported curtent use of oral snuff, and we therefore re-
stricted the analysis to hoys, 6,237 of whom provided valid
answers on their tobacco use {including non-use).

The study inscument consisted of an anonymous
questionnaire, self-administered in ¢he classtoom,
encompassing a total of about 80 questions, a dozen of
which concerned tobacco-related issues. The remaining
questicns invesrigated the use of alcohol and illicit drugs,
access to drugs. social influences and sources of informa-
tion on the consequences of abuse. Information on the
students’ social background {whether living with hoth
parents, parental country of origin and parental education),
school environment and relation to school, relations with
peers, behavioural problems and psychological well-being
was also cotlected through the same instrument.
Tobacco use was assessed by the two separate questions:
‘Do you currently smokefuse oral snuff” The following
response alternatives wete given for smoking: No, [ never
did; No. | only tried; No, 1 quit; Yes, daily; Yes, almost
daily; Yes, but only on weekends; at parties; at times. The
response alternatives tor OS use were identical to those
for smoking but for occasional use, which was represented
by only one altemative (‘at times").
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Only daily smokers were further asked about their average
cigarette consumption, while all users of oral snuft were
asked about their weekly corsumption according to five
pre-defined catcguries. The core questions on tobacce in
the regional survey were the same as in the national
survey, as last modified in 1997, This modification was
introduced in order to achieve the highest possible
sensitivity of the instnument among occasional users. The
smoking prevalence estimated through the modified
questions exceeded that estimated by the oraditional form
by 63% among boys and 48% among girls in a national
sample.’

The use of tobacco self-reporred with this form was never

validated with biochemical methods.

Statistical methods

Onl snuff (OS) use and cigarette smoking were
categorized hoth as use ever in life {i.e. lifetime use) and
as current use {i.c. use at present), the Iatter including any
frequency of use, from ‘only at times’ to ‘daily’. A further
distinction was inrraduced between ‘exclusive use’ (i.e.
use of only one oype of tobacco) and ‘mixed use’ of
cigarettes and OS. This allowed a classification of tobacco
use into four mutnally exclusive categories: non-use,
smoking only, OS only, both cigarettes and OS. Based ou
their alleged daily consumption of cigarettes students who
smoked daily or almost daily were classified as moderate
(less than ten cigarettesfday) and heavy (ten cigarettes/
day or mare) daily stnokers. All subjects reporting smoking
“almost daily' were included in the former group.
Predictors and correlates were analysed for current
tobacco use only, as follows. Living with both parents;
parental educarion (<9 years; 10-12 years; >12 vears;
other unspecified); parental birthplace (whether both
parents were bom in Sweden); experience of alcohol
abuse and alcohol related behavioural problems; lifetime
use of illegal drugs; school truancy (never; up to once a
month; more than once a month) and other problem
behaviours at school. Predictors and correlates of tobacco
use were analvsed in a univariate analysis by comparing
the proportions of users across levels of the predictor
variable. Pearson’s chi-square statistic was used té tesg the
nuil hypothesis of no departure from the espected
distribution. rd

In a malrivariate analysis we calculated the cross-
secrional odds ratios of OS use associated with each

Table 1 Reports of tobaceo use among bays in the 9th grade,
Srockholm County, 1998

Ever Current

N % N %
No totaceo e ’ 1,752 279 4,16{ 66.2
Only cigarettes 1463 233 3R 143
Only ol sttt 199 32 359 5.7
Both cigarertes
and snuff 1368 436 %9 139§
Toeab 5287 10 A,287 I0C

factor under study while simultaneously adjusting for
characteristics of the social background. If this adjustment
did not vield maodifications of the esrimates or did not
significantly improve the fit of the model only the
vnadjusted results are reported.

For the purpase of this analysis all variables but parental
education were dichotomized (yesfno). We conducted
separate analyses either by using information frem all
subjects (atter further control for smoking status), or by
restricting the analysis to tobacco users, to smokers, or to
exclusive users of anly one type of tobacco. Logistic
regression models based on maximum likelihcod methods
were used to chtain the model parameters and their
comesponding standerd errors.? These were used to
calculate the measure of association {odds ratio, OR) and
the corresponding 95% confidence intervals (93% CI).
The Wald statistic was used to test the departure of the
wodel parameters from the expected value of zera, while
the -2 log likelihood statistic was used 1o compare the fir
of different models.

For the purpose of inference, the level for the statistical
significance was set at 5% (p<0.03).

RESULTS

The prevalence of ever {lifetime) use and of current use
of tobhacco in the study population are reported in table
72% of the boys had used tobacco, but only one-third were
current users. Slighdy above 19% of the students
currently used oral snuff (OS); the majority of these
(71%) did so in combination with cigarerte smoking. In
table 2 the frequency of smoking (daily or almost duily
versus less than daily) is compared for exclusive smokers
and for users of both types of tobaceo. The proportion of
daily smokers was significantly higher among ‘mixed
users’ than among ‘pure smokers' (p<0.01). There wasalso
a higher proportion of heavy smokers (ten or more
cigarettes a day) in the former compared to the latter
group, but this difference did nor atmain statistical signi-
ficance (data not shown).

Current cigarette smoking only, but not exclsive OS use,
was more common among boys fiving in single-parent or
reconstituted families (mble 3). Snidenss reported
tobacco use, especially OS, more often in case both
parents were born in Sweden. A lower proportion of O
users and of ‘mixed users’ of tobacco, but a higher propor-
tion of exclusive smokers was seen in the highest

Table 2 Frequency of smoking among hows smeking cigarettes in
the o grade according to their use of oral smaff, Stockholm
County 1998

Frequency of cigarette smoking

Not daily Daily or almost daile
Lse of vral snuff N % N %
No
Uexclusive' smokers) 394 66.2 304 335
Yes(‘'mixedusers’) 412 474 457 526

¥ 1= 6323, pellD]
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compared to the lowest category of parental education. It
should be noted, however, that about 23% of the students
were not ahle to report on their parents’ education. In this
group the prevalence of cigarette smoking was slightly
higher than among huys providing information on
parental education (table 3).

Subjects reporting the problem behaviours considered in
this analysis were more prone to repurt use of both types
of tobacco (table 4). With no exception, the ratio of
prevalence of tobacco use hetween those presenting and
those not presenting a perticular behaviour was highest
for the combined use of OS and cigarettes. In a logistic
regression analysis conditionaily on smoking behaviour
(table 5}, having at least one parent bor outside Sweden
and high parental education were significantly associated
with decreased likelihood of OS use. All problem beha-
viours under study were strongly positively associated
with the likelihood to be a current QS user. Above all,
experience of alcohol abuse was associated with a nearly
ten-fold increased probability of being an OS user, while
having ever tried illicit drugs was associated with a more
than doubled risk of OS use. These estimates were not
substantially alvered after adjustment for characteristics
of the social background. Adding a term for parental

was restricted to smokers, i.e. students who reported com-
bined use of OS and cigareites were contrasted o stidents
who reported cigarette smokiny only {dara not shown).
When the analysis was restricted o users of only one type
of tobacco, cxclusive OS users were contrasted to
exclusive cigarette smokers. There was still a significant
nepative association with parental birthplace (ar least one
parent born outside Sweden compared to both parents
hom in Sweden) and with the highest level of parental
education compared to the lowest (data not shown).
Fxperience of alcohol abuse and of driving while drunk
were not significantly assceiated with being an OS user.
whereas school tuancy (OR=0.73, 93% CIL: ¢.53--0.96)
and any use of illicit drugs (OR=0.64, 95% CI: 0.46-0.87,
adjusted for parenta] birthplace) were associated with a
decreased probubility of being an exclusive QS user versis
an exclusive smoker.

DISCUSSION

The use of Swedish oral tobacco {moist snutf) has not
heen consistently associated with relevant health
hazards,> and is therefore regarded as relatively safe
compared to cigarette smoking. As a consequence of
aggressive product marketing and perhaps of this absence

of health concern the consumption of oral snuff has been
continuously increasing since the late 1960's, especially
at young ages.® According to data from the national

irthplace, however, significandy improved the fit of the
regression models. The same patterns of associations,
albeit slightly weaker, were ubserved when the analysis

"Table 3 Social characteristics and current twhacco use among bays in the 9th grade, Stockboim County, 1998. Percentages of robaccn use
in each categorv of che social characteristic

No current Only cigarette Both cigaettes
obacco use staoking Onlv snutf use and snutf Total number of
Yo % % . %% . answers

Living with both parents

Yes 6R3 134 3.5 12.7 4,279

No 61y it 6.2 16.1 1,955
¥t 34 =25.94, p<C.01
Both parenits barn in Sweden

Yes 63.8 14.0 6.7 15.5 4,762

No 71.3 14.8 3.6 I3 2025
x50 =62.87, p<ot )
Maother's education {years) 5

<9 ’ 66.8 1y 6.0 153 680

13-12 &6.4 13.2 7.1 13.2 1,601

>12 65.9 16.2 4.5 13.4 2,153

Cther e 12.5 5.1 12.5 313
12 4 =24.00, peQ0t

Don't know 65.3 14.1 6.0 14.4 1.434
Father's education {vears}

< 619 129 2.7 16.4 712

13-12 65.9 129 6.6 14.6 1491

>12 67.3 160 4.5 12.2 2344

Crher 7L 123 6.3 10.3 301
¥ 94 =34.96, p<d0]

Don’t imow 65.6 4.0 5.8 14.6 1421
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Bureau of Stadstics.® the proportion of daily users Second, the large majority of users ate also cigarette
ameng men in 1997 compared fo 1989 had increased by smokers, who in addition tend to smoke more than
17% in ail age groups, but by 20% at ages hetween 23 and smokers who make no use of OS. Being an ‘exclusive OS

34 vears and by 32% at ages between 35 and 44 years. In user’ at this age seems a feature of experimentation rather
contrast, smoking prevalence among adults, especially than astable profile, as indicared in this study by the lower

men, has continuously declined and is now the lowest in liferime prevalence compared to the prevalence of current
Europe.” use. Oral snuff in Sweden is roughly three times cheaper
No trends of smukeless tobacco use have emerged. how- than cigarettes, its use is of less health concern and is
ever, among the very young, i.e. the population between easier concealed, all aspects which are of obvious interest

15 and 16 vears of age surveyed vearly since 1971.3 In this for young experimenters.?
age group virually all snuff-dippers are males. Our Third, in this sn:dy OS use was linked with problem
descriptive study points towards three important features behaviours that are, in their cumn, important predictors of

of oral snuff (OS) use in such a young population. ill-health or premature death. This link cannot be re-
First. OS use among hoys is frequent, concerning almost garded as causal. [t rather points towards a ‘clustering’ of
one in five students by the time of the Yth grade. risk behaviours, at least partly explained by characteristics

Tabk: 4 Problem behaviours and current tobacco wse among boys in the Yth grade, Stockbolm County, 1998. Percentages of tobacco use in
each category of problem hehaviour

No aarrent Only cigatette Both cigarettes
tobacco use smoking Only snuff use and snuff Total number of
Probiem behaviour e B % % % answers
Ever been &mnk - 7
Yes 47.3 21.2 5.9 22.6 3.626
Ne 93.4 4.4 1.2 1.0 2,569
1 =1431.76. p<d0l
Fighr after drinking”
Yes 297 236 9.7 369 1,083
No 734 13.0 4.7 3.2 4,516
% i =836.69, n
Drinking and driving”
Yes 270 218 187 4.5 775
No w9 139 320 10.2 4,801
1 5 46 ~687.6], p<O.0L
Unsate sex after drinking’
Yes 24.7 256 185 393 383
Ne &9.3 13.3 3.2 11.5 4,934
¥ 54 =313.39, p<C.01
Tiied ilicit drugs L,
Yes 05 Y 8.1 411 71
No BL 7 118 53 9.8 5418
x° 14 <043.9%, pe0.t i
School truancy
Never 2 79 4C 5.9 2,664
<oncefmonth 610 16.9 6.3 15.5 2,613
>once/month 36.5 24.6 S.1 c3 976
% 2 =763.97, p<0.01
Hitjinjured someons: in the
current scheol year
Yes 36.1 217 8.7 33.5 621
No 703 13.1 53 11.3 3,484

a: High propoction of missing anewers amoog om Jrinkers
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of the social backgroand. Historically, snuff dipping was
rare in Sweden outside poorly educated groups in rural
areas.? These aspects were partly confirmed in our large
sample. High paremal education was inversely associated
with OS use. Boys with at least cne non-Swedish parent
were less likely to use OS compared to sons of two Swedish
parents. An opposite link was found between socio-
economic status and use of smokeless tobacco among
young people in an American study.? This indicates that
this relacion is probably more complex than for cigaretre
smokirg, and cultural aspects and local maditions play a
grearer role.

Our analysis identified two distinct profiles of OS use and
correlated behaviours. A minority of these 16-year-old
boys used OS as an exclusive robacco product. They
rypically belonged 10 Swedish families with a low—inter-
mediare level of parental education. The behavioural
problems in this group concerned mainly alcohol abuse
and were apparent only when compared to non-users of
tobacco. In fact, some indicators of rebelliousness or
propensity to drug use and illegal actions were less
prevalent among ‘pure snuffers’ than chey were among

Table 5 Prevalence adds ratios {OR) of oral snuff use and

95% confidence intervals (93% Cl} according to selected social
and behavirural characteristics among boys in the 9tk grade,
Stockholm County, 1998

Predicrotarcorrelae OR* 95% CI
Both patents born i Sweden

Yes Reference -

No 0.57 C.48- (.66
Father's education (years)

<0 Reference -

10-12 083 C.67-1.09

>12 Q.58 C46-0.7

Qrther Q.69 C.46-1.02
Mother's education {vears)

=9 Reference -

1212 Q.95 C74--1.22

>12 Q.70 053090

Geher 3.80 054-1.17
Ever been dumk® v .

No Referenice -

Yes H64 7.31-12.94
Drinking and dAivi.ngb

Ne Reference -

Yes 330 252407
Ulnsafe sex atter dtinking"

Ne Reference -

Yes 271 2.21-3.32
Tried illicit digs’

Noy - Reference -

Yes 2.39 1.99-.2.37
School truancyh

No Reterence -

Yes N 1.93 1.65-2.30.

w Amvng alt subjects, conditicrally oo smoking belaviour.
b: Further adjusted or parenral bisthplace (in- or cutside Sweden).

‘pure smokers'. As noted hefore, these subjects are likely
to represent a sub-group in the initial stage of tobaceo
experience.

At the ather extreme were the large majority of OS users
who also smoked cigarertes. They scored high in risk
behaviours compared not ondy to non-users of tobacco,
but also to ‘pure smokers’. Their risk profile resules both
from propensity to substance abuse and from general
defiance of conduct norms, exemplified by drinking and
driving, unsafe sex in connection with alcohel drinking,
school truancy and aggressions. Other studies also found
a link between combined tobacco use and risk-taking
behaviour.1%!3 The findings of these studies, however,
are not directly comparable with ours, due to differences
in the age groups involved and in the background
prevalence of tobacco use. In addition, behavioural
differences between ‘exclusive’ users of either type of
tobacco and ‘mixed’ users are not always displayed.
There are at least two other reasons why this accumula-
tion of problem behaviours should be per se of concem
for public health. The first reason is the increasing
segregation of tobacco use among the mest socially
disadvantaged groups of the population.’® The social
background and the behavioural profile of these young
‘mixed tabacco users’ seem to support this concern. We
may therefore speculate that the availability of smokeless
tobacco increases the potential for heavy and prolonged
nicotine addiction in particularly vulnerable groups of the
population. Secondly, most behaviour analysed in this
study is either directly violent or indicative of an environ-
ment where at least micro-criminality is common.
Violence is a non-negligible cause of injury and death,
especially among young males.!3 Selection of the study
population and misclassification of characteristics under
study represent the major threats to the validity of resules
in this type of study. It is acknowledged that the parti-
cipation rate among smaokers is lower than among non-
smokers.'617 However, the overall response rate in this
survey was satisfactory. Moreover, spurious positive asso-
ciations would also require the prevalence of problem
behaviours among non-respondents to be jower than
among respondents, which seems unlikely. Misclassifica-
tion of tohacco use cannot be excluded, as its assessment
was based on self-report. Again, if we assume this mis-
classification to he non-differential across the strata of
predictors or comrelates its most probable effect would he
to bias the estimates of association towards the expected
value of one. Furthermore, self-reports of smoking
behaviour among young people genenlly show good
teliabiliry.151% In a recent study on the reliability of
self-reported drug use among students in the region 98%
of the participants stated that they provided truseworthy
information (B, Hibell, personal communication).

This large census survey indicates that snuff dipping in
urban young male populations of Sweden is far from being
an isolared innocent lifestyle. Indeed, our results do not
support the hypothesis that the availakility of smokeless
tobacco contributes to the stability or even to the
reduction of cigarette consumption at the population



Tobacce use anud problem behaviowr

level.22 Whether smoking cessation among adults may be
encouraged and facilirazed by making oral snuff available
remains to be seen,"’-1 but any optimism concerning young
people is premature. In the stage ot uptake, on the
contrary, oral snuff may well represent a ‘gateway’
towards cigarette smoking,® or at least a complementary
addictive behaviour. ! The side-effects on youth smoking
of policies of ‘harm-reduction’ based on nicotine deliver-
ing products therefore remain a serious concern.”?

An established marker for smokeless tobacco multiplies
the challenges in the field of tobacco control. As an
example, school-curricula aiming to prevent substance
abuse would need to recognize and incorporate the
relationship berween age, gender, diverse lifestyles, and
use of particufar products. Also, effects on health and
rreatment possibilities of heavy nicotine addiction at very
young ages should be on the agenda of {uture prospective
and clinical studies.

The study was entirely funded by the Stockholin Centre tor Public
i1ealth, Stockholin County Council.

We are indebted to Barbro Andersson, research associate at the
Swedish Council for Information on Alcohol and Other Drugs
1CANY), for providing essentfal methodological information. and to
ot colleagues at the Centre for Tobacco Prevention tor fruitful
discussions of the study results.
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