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ABSTRACT

 

Aim

 

This study examined the earliest stages in drug involvement, in terms of
the relationship between alcohol and tobacco use, among adolescents from six
European countries (Denmark, Finland, the Netherlands, Portugal, Spain and
the United Kingdom). International, gender and age differences were studied.

 

Design, setting and participants

 

A large international sample of  European
adolescents (

 

n

 

 

 

=

 

 10170, mean age 

 

=

 

 13.3 years) was followed longitudinally.
Data were gathered in the autumn terms of  1998 and 1999 by means of  self-
administered questionnaires.

 

Measures

 

Adolescents’ self-reports on smoking and alcohol behaviour were
used. Both behaviours were classified into two categories, that of  adolescents
who had never used the substance and that of  those who had used the sub-
stance at least once in their lives. Logistic regression was used to determine
which substance was the best predictor of  the subsequent use of  the other
substance.

 

Findings

 

Alcohol use and tobacco use were found to be associated with each
other reciprocally. Results revealed that in Europe as a whole, tobacco use pre-
dicted subsequent alcohol use better than the converse. However, for Dutch
girls, alcohol use predicted subsequent smoking behaviour better than the
converse.

 

Conclusion

 

The findings suggest that the development of  alcohol and tobacco
use patterns are closely related, but the order of  progression is not universal and
may reflect cultural factors.

 

KEYWORDS

 

 Adolescence, alcohol, tobacco.

 

INTRODUCTION

 

Many studies have investigated the relationship between
the use of  alcohol and tobacco among adolescents (e.g.
Torabi, Bailey & Jabbari 1993; Sutherland & Willner
1998; Johnson 

 

et al

 

. 2000; Johnson, Boles & Kleber
2000; Ritchey, Reid & Hasse 2001; Jackson 

 

et al

 

. 2002).
A consistent finding in these studies is the co-occurrence
of  tobacco and alcohol use. Drinkers are more likely to
smoke than non-drinkers, and smokers are more likely to
drink than non-smokers. Additionally, a combination of
excessive alcohol consumption and tobacco use may have
synergistic effects on the risk of  developing cancer and

cardiovascular diseases (Schlecht 

 

et al

 

. 1999). As Jackson

 

et al

 

. (2002) has pointed out clearly, four classes of  theo-
ries can be proposed to account for co-occurring alcohol
and tobacco use: (1) alcohol use causes tobacco use; (2)
tobacco use causes alcohol use; (3) alcohol use and
tobacco use influence each other reciprocally; and (4)
alcohol and tobacco use are a function of  common third
variables.

Most of  the studies on the alcohol–tobacco relation-
ship have been of  a cross-sectional or retrospective
nature. Results that have been found in longitudinal stud-
ies have been inconclusive. Some prospective studies have
suggested that alcohol use predicts cigarette use more



 

© 2003 Society for the Study of  Addiction to Alcohol and Other Drugs

 

Addiction, 

 

98

 

, 1755–1763

 

1756

 

J. J. L. Wetzels

 

 et al.

strongly than the converse (Kandel & Faust 1975;
Andrews 

 

et al

 

. 1991; Ellickson, Hays & Bell 1992; Jack-
son 

 

et al

 

. 2002), while other longitudinal studies identi-
fied that cigarette use was particularly important for
subsequent involvement in alcohol use (Newcomb &
Bentler 1986; Fleming 

 

et al

 

. 1989; Duncan, Duncan &
Hops 1998; Lewinsohn, Rohde & Brown 1999).

In addition to their cross-sectional nature, studies on
the alcohol–tobacco relationship share a similarity, in
that most of  them have been executed on the American
continent. Consequently, it is currently unclear whether
or not the alcohol–tobacco relationship is similar across
countries. Adler & Kandel (1981) investigated interna-
tional perspectives in adolescent cigarette and alcohol use
in France and Israel. Their cross-sectional study found
that the use of  alcohol preceded the use of  cigarettes in
Israel, whereas the reverse was found in France.

Gender differences have also been topics of  interest in
research on the alcohol–tobacco relationship. A 9-year
follow-up of  the Kandel & Faust (1975) study showed no
clear gender differences regarding alcohol and cigarette
use (Yamaguchi & Kandel 1984). A 20-year follow-up of
the Kandel & Faust (1975) study was also non-conclusive
in this respect (Kandel, Yamaguchi & Chen 1992).

The overall interest of  the present large-scale longitu-
dinal study was the relationship between the onset of
alcohol and tobacco use among European adolescents.
Prevalence rates of  alcohol and tobacco use are given for
the full sample and they are described by age, gender and
country. Cross-sectional and prospective relations
between alcohol and tobacco use are examined, giving
special attention to possible international, gender and
age differences.

 

METHODS

 

Participants and recruitment

 

In the present study, a large international sample of  Euro-
pean adolescents (

 

n

 

 

 

=

 

 10 170) was followed longitudi-
nally. The sample consisted of  the control group of  a
Community Intervention Trial [the community-based
equivalent of  the randomized controlled trial (RCT)],
named the ESFA smoking prevention project (European
Smoking Prevention Framework Approach; Kremers,
Mudde & De Vries 2001a; De Vries 

 

et al.

 

 2003). Six mem-
ber states of  the European Union (Denmark, Finland, the
Netherlands, Portugal, Spain and the United Kingdom)
participated in this project. In every country, schools
were asked to participate in the intervention trial, and
schools were assigned to either the experimental or con-
trol groups. Only the control groups were included in the
present study. In Finland, 14 control schools in the city of

Helsinki participated, with 80 classes in total. In Den-
mark, 30 schools with 54 classes served as control
schools. Seventeen control schools with 87 classes were
recruited in the Netherlands and a total of  11 control
schools with 76 classes were recruited in Portugal. In
Spain, 31 control schools in the city of  Barcelona partic-
ipated with 37 classes in total. In the United Kingdom,
the sample consisted of  21 schools and 166 classes. For
more information on the recruitment procedures, we
refer to De Vries 

 

et al

 

. 2003).
In September/October 1998 (T1) and 1999 (T2),

questionnaires were distributed to schools that partici-
pated in the project. Teachers were instructed to distrib-
ute the questionnaire to each student in the 7th grade
(1998) or 8th grade (1999).

Of  the total sample, 9.1% lived in Denmark, 15.1% in
Finland, 23.7% in the Netherlands, 14.3% in Portugal,
9.1% in Spain and 28.7% in the United Kingdom. At
baseline, a total of  51.2% was 12 years old, 43.9% was 13
and 4.9% was 14 years of  age (mean 

 

=

 

 13.3 years;
SD 

 

=

 

 0.7), and 50.5% were males.

 

Attrition analyses

 

A logistic regression analysis was conducted to compare
those who participated in both measurements with those
not participating in the second measurement, using data
of  the first measurement as predictors of  non-response.
Independent variables were gender (1 male), age, country
(1 Finland, 2 Denmark, 3 the Netherlands, 4 Portugal, 5
Spain, 6 the United Kingdom), smoking behaviour (0
never smoked, 1 smoked) and alcohol behaviour (0 never
used alcohol, 1 used alcohol).

Non-respondents at the second measurement
(

 

n

 

 

 

=

 

 2233) were found to be older (OR 

 

=

 

 1.32, 95%
CI 

 

=

 

 1.24–1.41) and less often from Finland (OR 

 

=

 

 0.32,
95% CI 

 

=

 

 0.27–0.38), the Netherlands (OR 

 

=

 

 0.23, 95%
CI 

 

=

 

 0.20–0.27) and Spain (OR 

 

=

 

 0.62, 95% CI 

 

=

 

 0.53–
0.73) than from the United Kingdom. They were also
more likely to smoke (OR 

 

=

 

 1.43, 95% CI 

 

=

 

 1.30–1.57)
and they used more alcohol (OR 

 

=

 

 1.32, 95% CI 

 

=

 

 1.20–
1.45). No differences were found for gender. These find-
ings are consistent with attrition effects noted in other
longitudinal studies among adolescents (Kandel 1985;
Newcomb & Bentler 1988; Duncan 

 

et al

 

. 1998). Due to
missing or incomplete data on key variables, 438 cases
(5.5%) were excluded from the analysis.

 

Measuring conditions

 

Adolescents’ self-reports on smoking and alcohol behav-
iour were used. Weiss 

 

et al

 

. (1998) found that self-reports
on substance use were highly valid. Several studies have
found little discrepancy between self-reports and
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biochemical assessments of  adolescent smoking behav-
iour (Komro 

 

et al

 

. 1993; Stacy 

 

et al

 

. 1990). In their
review of  the influence of  the use of  biological measures
on the reporting of  smoking behaviours among adoles-
cents, Dolcini, Adler & Ginsberg (1996) concluded that
under optimal measurement conditions, the validity of
adolescents’ self-reported smoking is good, and shows
high concordance with biological indicators.

A number of  studies have shown a high validity of  self-
reports on alcohol use among adolescents (Polich 1982;
Winters 

 

et al

 

. 1990; Smith, McCarthy & Goldman 1995;
Williams 

 

et al

 

. 1995). A study by Brown, Kranzler & Del-
Boca (1992) compared self-reports on alcohol use with
toxicological analyses of  blood and urine samples. This
comparison showed self-reports to be valid, with 97%
agreement between verbal report and laboratory data.
Assuring strict confidentiality of  responses was found to
optimize measuring conditions (Hansen, Mallote & Field-
ing 1985; Murray & Perry 1987;  Dolcini 

 

et al

 

. 1996).

 

Measures

 

Questionnaire

 

The questionnaire was based on a review of  the literature
and on earlier work regarding adolescent smoking behav-
iour conducted over the last 15 years (De Vries & Kok
1986; De Vries, Dijkstra & Kuhlmann 1988; De Vries 

 

et al

 

.
1994; Dijkstra 

 

et al

 

. 1999). Identification and linkage of
questionnaires between the two measurements was
accomplished through the use of  unique identification
code numbers.

 

Tobacco use

 

Adolescents were asked to pick a statement that best
described them, from a set of  specific (cigarette) smoking
related-statements. Responses were cross-validated using
an algorithm consisting of  concepts measuring current
smoking and life-time smoking. In the case of  incongru-
ent answers, the respondent was allocated the least
favourable response (for more information on the assess-
ment instrument, we refer to Kremers, Mudde & De Vries
2001b). Smoking behaviour was classified into two cate-
gories, consisting of  adolescents who had never smoked
in their life-time, not even one puff  (0) and adolescents
who had smoked at least once in their life-time (1). This
classification is consistent with current practice in epide-
miological drug studies (Kandel & Faust 1975; Kandel
1982; Andrews 

 

et al

 

. 1991; Lewinsohn 

 

et al

 

. 1999).
Smoking status at the second measurement was checked
against  status  at  the  first  measurement.  Adolescents
who reported never to have smoked at the second

measurement while they had reported to have smoked at
T1 were reclassified as smokers at T2.

 

Alcohol use

 

As with smoking behaviour, adolescents were asked to
pick a statement that best described them. They were
asked to indicate how often they drank alcohol, on a five-
point scale ranging from never to at least once a week.
These responses were cross-validated with a question
about the frequency of  alcoholic drinks in an average
weekend and an average week on an eight-point scale,
ranging from no alcoholic drinks to more than 40 glasses
of  alcoholic drinks. If  the answers were incongruent, the
least favourable answer was allocated. Subsequently,
alcohol behaviour was divided into two categories, con-
sisting of  adolescents who had never drunk alcohol in
their life-time (0) and adolescents who had drunk alcohol
at least once in their life-time (1). This classification is in
accordance with common practice in epidemiological
drug studies (Kandel & Faust 1975; Kandel 1982;
Andrews 

 

et al

 

. 1991;). Like the smoking status, the alco-
hol status at the second measurement was checked
against the alcohol status at the first measurement. Ado-
lescents who reported never to have consumed alcohol at
T2 while they had reported to have drunk alcohol at the
first measurement were reclassified as alcohol users at
T2.

 

Statistical analysis

 

First, data were analysed using prevalence rates of  the
demographic variables, alcohol and tobacco use. Sec-
ondly, correlations between smoking and alcohol use at
both measurements were calculated. Thirdly, logistic
regressions were used to study the prospective relations
between alcohol and tobacco use, controlling for prior
(T1) use. Age, gender and country were controlled in
these analyses. In case of  significant interactions with
age and gender, analyses were performed separately for
these variables. In addition, logistic regressions were
executed for each separate country, controlling for age
and gender. Again, in case of  significant interactions,
analyses were performed separately for these variables.

 

RESULTS

 

Smoking and alcohol behaviour at the first and second 
measurements

 

Overall, 2747 adolescents (36.6%) had smoked at least
once in their life-time at the first measurement (Table 1).
This percentage had increased to 53.1% 1 year later
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(

 

n

 

 

 

=

 

 3985). Of  all adolescents, 45.7% (

 

n

 

 

 

=

 

 3426) had
used alcohol at the first measurement, increasing to
67.1% 1 year later (

 

n

 

 

 

=

 

 5034).
A comparison of  smoking behaviour between coun-

tries revealed that the Danish sample contained the
highest percentage of  smokers, both at the first and at
the second measurements, while Portuguese adolescents
showed the lowest percentages at both measurements.
The second highest percentage at T1 was found in the
United Kingdom, followed by the Netherlands, Finland
and Spain. A somewhat different pattern was found at
T2. After Denmark, the highest percentage of  smokers
was found in Spain, followed by Finland, the United
Kingdom and the Netherlands. The considerable
increase in smoking among Spanish adolescents is a
striking phenomenon.

The percentage of  adolescents consuming alcohol—at
both measurements—was highest in Denmark and low-
est in Portugal, where the percentage of  adolescents who
had used alcohol almost doubled between the two mea-
surements. At both the first and second measurements,
the second highest percentage was found in the United
Kingdom, followed by Finland, the Netherlands and
Spain. There was a difference between the genders in
alcohol behaviour. At both measurements, fewer girls
than boys had used alcohol (

 

P

 

 

 

<

 

 0.001). There was no

significant difference between boys and girls in smoking
behaviour, neither at the first nor at the second measure-
ments. With regard to age, a steady increase of  smoking
initiation was found at both measurements (

 

P

 

 

 

<

 

 0.001).
The same age difference was found with regard to alcohol
behaviour of  12- and 13-year-olds (

 

P

 

 

 

<

 

 0.001). However,
no differences were found for alcohol consumption of  13-
and 14-year-olds.

 

Correlations between tobacco and alcohol use at
T1 and T2

 

Table 2 shows that the strongest correlations were found
between T1 smoking and T2 smoking (0.714) and
between T1 alcohol use and T2 alcohol use (0.642). Cor-
relations between T1 smoking and T2 alcohol use and
between T1 alcohol use and T2 smoking were similar
(0.293 versus 0.307).

The correlations in Table 2 cannot rule out any of  the
proposed theories of  co-occurrence that were presented
in the introduction. However, we examined the extent to
which the alcohol–tobacco association was attenuated or
eliminated in the presence of  aetiologically important
third variables (i.e. age, gender, country, smoking behav-
iour of  father and mother, and whether or not one lives in
a disrupted family). Pearson correlations were reduced

 

Table 1

 

Frequencies of smoking and alcohol behaviour; overall (

 

n

 

 

 

=

 

 7499), per country, per gender and per age category.

 

T1 smoking % (

 

n

 

) T2 smoking % (

 

n

 

) T1 alcohol use % (

 

n

 

) T2 alcohol use % (

 

n

 

)

 

Total 36.6 (2747) 53.1 (3985) 45.7 (3426) 67.1 (5034)
Country (

 

n

 

)
Denmark (600) 45.8 (275) 61.7 (370) 68.2 (409) 87.0 (522)
Finland (1273) 36.5 (465) 55.6 (708) 51.8 (659) 73.2 (932)
Netherlands (2132) 38.6 (822) 52.0 (1108) 42.1 (898) 65.7 (1400)
Portugal (956) 23.2 (222) 41.3 (395) 20.6 (197) 39.6 (379)
Spain (698) 34.4 (240) 56.0 (391) 26.1 (182) 46.6 (325)
United Kingdom (1840) 39.3 (723) 55.1 (1013) 58.8 (1081) 80.2 (1476)

Gender (

 

n

 

)
Boy (3734) 37.1 (1384) 52.0 (1943) 48.9 (1827) 69.2 (2584)
Girl (3764) 36.2 (1362) 54.2 (2041) 42.5 (1599) 65.1 (2499)

Age at T1 (

 

n

 

)
12 years (3826) 32.3 (1237) 48.6 (1858) 39.7 (1519) 61.4 (2348)
13 years (3281) 40.4 (1327) 57.5 (1885) 52.8 (1733) 73.9 (2424)
14 years (369) 47.4 (175) 61.5 (227) 44.7 (165) 67.2 (248)

 

Table 2

 

Pearson’s correlations between smoking and alcohol use at both measurements.

 

T1 smoking T1 alcohol use T2 smoking T2 alcohol use

 

T1 smoking 1.000
T1 alcohol use 0.327 1.000
T2 smoking 0.714 0.307 1.000
T2 alcohol use 0.293 0.642 0.344 1.000
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from a range of  0.293–0.714 to a range of  0.274–0.700.
Thus, although these third variables account for some
shared association between alcohol and tobacco use, the
correlations remained evident in the presence of  third
variables.

 

Co-occurrence of  alcohol and tobacco use

 

At T1, the largest group consisted of  those adolescents
who had never smoked and had never used alcohol, with
the highest percentages in Portugal and the lowest in
Denmark (Table 3). This group included more girls than
boys and more younger than older adolescents. Overall,
more adolescents had used alcohol without smoking
than had smoked without using alcohol. A group com-
prising 24.6% of  the total sample (

 

n

 

 

 

=

 

 1844) engaged in
both behaviours at T1, with the highest percentages
found among Danes (37.2%), boys (25.6%) and 13-year-
olds (30.2%). The lowest percentages of  adolescents
engaging in both behaviours were found in the southern
countries (Portugal 10.5%, Spain 13.5%).

At the second measurement, almost half  of  the adoles-
cents had smoked and used alcohol. Again, the largest
group was found in Denmark and the smallest in the

southern countries. Among the smokers and alcohol
users there was hardly any difference between boys and
girls. As at T1, more adolescents had used alcohol without
smoking than had smoked without using alcohol. A slight
increase was found in the group using alcohol but no cig-
arettes, while a small decrease was found in the group of
smokers not using alcohol. A total of  23.5% adolescents
had never smoked and had never used alcohol at T2.

 

Prediction of  smoking and drinking at T2

 

Smoking behaviour at T1 predicted alcohol use at T2,
controlling for T1 drinking behaviour, age, gender and
country (Table 4). Interaction analyses revealed an inter-
action with age. Consequently, logistic regressions were
executed for the three separate age categories. Results
show that the predictive value of  T1 smoking behaviour is
largest for the youngest adolescents and smallest for the
oldest respondents.

Analogously, T1 alcohol use predicted T2 tobacco use,
controlling for T1 smoking behaviour, age, gender and
country. The odds ratio for this prediction was smaller
than the odds ratio for the prediction of  alcohol use with
prior smoking behaviour. Interaction analyses revealed a

 

Table 3

 

Frequencies of smoking and alcohol behaviour combined; overall, per country, per gender and per age category.

 

Non-smoking and
not using alcohol % (

 

n

 

)
Smoking but not
using alcohol % (

 

n

 

)
Using alcohol but
non-smoking % (

 

n

 

)
Smoking and

 

 

 

using alcohol % (

 

n

 

)

 

Total T1 42.3 (3170) 12.0 (903) 21.1 (1582) 24.6 (1844)
T2 23.5 (1759) 9.4 (706) 23.4 (1844) 43.7 (3279)

Country
Denmark T1 23.2 

 

(

 

139) 8.7 (52) 31.0 (186) 37.2 (223)
T2 8.5 (51) 4.5 (27) 29.8 (179) 57.2 (343)

Finland T1 41.9 (533) 6.4 (81) 21.6 (275) 30.2 (384)
T2 22.8 (290) 4.0 (51) 21.6 (275) 51.6 (657)

Netherlands T1 42.0 (895) 15.9 (339) 19.5 (415) 22.7 (483)
T2 23.5 (501) 10.8 (231) 24.5 (523) 41.1 (877)

Portugal T1 66.6 (637) 12.8 (122) 10.1 (97) 10.5 (100)
T2 44.6 (426) 15.8 (151) 14.1 (135) 25.5 (244)

Spain T1 53.0 (370) 20.9 (146) 12.6 (88) 13.5 (94)
T2 29.8 (208) 23.6 (165) 14.2 (99) 32.4 (226)

United Kingdom T1 32.4 (596) 8.9 (163) 28.3 (521) 30.4 (560)
T2 15.4 (283) 4.4 (81) 29.6 (544) 50.7 (932)

Gender
Boy T1 39.6 

 

(

 

1479) 11.5 (428) 23.3 (871) 25.6 (956)
T2 22.3 (833) 8.5 (317) 25.7 (958) 43.5 (1626)

Girl T1 44.9 (1691) 12.6 (474) 18.9 (711) 23.6 (888)
T2 24.6 (926) 10.3 (389) 21.2 (797) 43.9 (1652)

Age at T1
12 years T1 47.3 (1810) 13.0 (497) 20.4 (779) 19.3 (740)

T2 27.9 (1068) 10.7 (410) 23.5 (900) 37.8 (1448)
13 years T1 36.9 (1212) 10.2 (336) 22.6 (742) 30.2 (991)

T2 18.7 (615) 7.4 (242) 23.8 (781) 50.1 (1643)
14 years T1 37.4 (138) 17.9 (66) 15.2 (56) 29.5 (109)

T2 19.0 (70) 13.8 (51) 19.5 (72) 47.7 (176)
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significant interaction with gender. Separate logistic
regressions showed that the predictive value of  prior alco-
hol use was higher for girls than for boys. Moreover, the
odds ratio for girls (2.25) was slightly higher than the
odds ratio for the prediction of  T2 alcohol use with prior
cigarette use for girls (2.23). Thus, whereas smoking cig-
arettes predicted subsequent alcohol use better than the
converse for boys, this pattern was not found for girls in
the total population.

Separate analyses within each country were executed
in order to examine possible differences between the
countries in the present study (Table 5). The results
showed that odds ratios for the prediction of  alcohol use
with prior smoking behaviour were larger than those for
the prediction of  tobacco use with prior alcohol use in
every country. This result indicates a similar overall pat-
tern in every country, in which tobacco use predicts sub-
sequent alcohol use better than the converse. The results
did not reach statistical significance in Denmark, as well
as the prediction of  T2 tobacco use in Spain. Interactions
were identified in the Netherlands, showing the same
trends as found in the total sample: tobacco use predicted
subsequent alcohol use better in younger subjects, and
alcohol use predicted smoking better in girls. Further,
smoking cigarettes predicted subsequent alcohol use bet-
ter than the converse for Dutch boys (OR 

 

=

 

 2.04 for pre-
diction of  alcohol use versus 1.41 for prediction of
smoking), whereas alcohol use predicted subsequent
tobacco use better than the converse for Dutch girls
(OR 

 

=

 

 2.01 for prediction of  alcohol use versus 2.73 for
prediction of  smoking).

 

DISCUSSION

 

Research (mainly among American adolescents) has
shown that there is a relationship between the use of  alco-
hol and tobacco, but results with regard to the sequence
in which the two behaviours occur have been inconclu-
sive. To the best of  our knowledge, the present study is the
first large, prospective, international European study on
the alcohol–tobacco relationship. The main result of  the
study was that in Europe, alcohol use and tobacco use are
linked reciprocally. Overall, tobacco use predicted subse-
quent alcohol use better than the converse. However, for
Dutch girls, alcohol use predicted subsequent smoking
behaviour better than the converse. The prediction of
alcohol use from previous tobacco use appeared to be
strongest for younger adolescents. Further results

 

Table 4

 

Odds ratios (adjusted for gender and age) showing pre-
diction of T2 alcohol use from T1 tobacco use and T2 tobacco use
from T1 alcohol use

 

T2 alcohol use T2 tobacco use

 

T1 tobacco use 2.23 (1.92–2.59)
T1 alcohol use 1.92 (1.68–2.20)
T1 tobacco

Boys 2.23 (1.79–2.77)
Girls 2.23 (1.81–2.74)

T1 alcohol
Boys

 

1.62 (1.34–1.97)

 

Girls

 

2.25 (1.86–2.72)

 

T1 tobacco
12 years

 

2.65 (2.16–3.25)

 

13 years

 

1.97 (1.54–2.51)

 

14 years

 

1.79 (0.97–3.29)

 

T1 alcohol
12 years 1.86 (1.54–2.26)
13 years 1.94 (1.59–2.38)
14 years 1.95 (0.96–3.98)

 

Significant interactions are shown in italic type.

 

Table 5

 

Odds ratios per country (adjusted for gender and age)
showing prediction of T2 alcohol use from T1 tobacco use and T2
tobacco use from T1 alcohol use.

 

T2 alcohol use T2 tobacco use

 

Denmark
T1 tobacco 1.83 (0.92–3.64)
T1 alcohol 1.31 (0.80–2.15)

Finland
T1 tobacco 3.09 (1.87–5.12)
T1 alcohol 2.72 (1.99–3.73)

Netherlands
T1 tobacco 2.01 (1.56–2.60)
T1 alcohol 1.95 (1.48–2.57)
T1 tobacco

Boys 2.04 (1.41–2.94)
Girls 2.01 (1.41–2.88)

T1 alcohol
Boys

 

1.41 (0.96–2.08)

 

Girls

 

2.73 (1.84–4.04)

 

T1 tobacco
12 years

 

2.62 (1.83–3.68)

 

13 years

 

1.53 (1.01–2.32)

 

14 years 1.11 (0.35–3.49)
T1 alcohol

12 years 2.36 (1.65–3.38)
13 years 1.44 (0.91–2.28)
14 years 2.16 (0.46–10.14)

Portugal
T1 tobacco 3.92 (2.59–5.95)
T1 alcohol 1.86 (1.16–2.96)

Spain
T1 tobacco 1.99 (1.31–3.01)
T1 alcohol 1.53 (0.94–2.49)

United Kingdom
T1 tobacco 2.29 (1.58–3.32)
T1 alcohol 2.14 (1.63–2.82)

Separate effects of gender and age are shown only in the case of significant
interactions. Significant interactions are shown in italic type.
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showed that alcohol was the substance used most fre-
quently at both measurements. A comparison between
tobacco and alcohol use showed that the largest group at
the first measurement consisted of  those adolescents who
did not use any substances. At the second measurement,
the largest group consisted of  those adolescents using
both substances. At both measurements, alcohol use
without smoking was fairly prevalent, while smoking
without using alcohol was rarer (see also Pohjanpää et al.
1997).

The results of  the present study do not necessarily
prove causality between smoking and alcohol use,
because even longitudinal methods do not provide proof
of  causation (Conrad, Flay & Hill 1992). Cigarette use at a
particular moment needs to be interpreted as a predictor
of  alcohol use at a later moment, rather than as a cause.
Note that this does not imply that all those who smoke
will necessarily end up using alcohol. A further comment
needs to be made with regard to the representativeness of
the sample. In some countries participating and co-
financing organizations had demands that violated the
original design of  selecting a sample that is representative
for the total population. In Finland and Spain, the partic-
ipating organizations demanded schools to be located
exclusively in Helsinki and Barcelona, respectively, which
then became our communities of  research. Although we
aimed to assign schools to experimental and control
groups randomly, this procedure was not achieved in the
Netherlands and Spain. As many schools already used a
national drug prevention programme, schools were
assigned to their preference of  allocation in the Nether-
lands. In Spain, the control group for the ESFA project
was selected from the control condition of  an existing
smoking prevention project. As a result, the data cannot
be considered to represent a random sample of  the ado-
lescent population. Nevertheless, the size of  the sample
and the fact that the schools were drawn from geograph-
ically and demographically diverse locations suggest that
the data may have some degree of  representativeness.
This is confirmed by the fact that despite different sam-
pling procedures, similar results were found.

Differences in results between the various studies
could be due to differences in the method of  measure-
ment. In our study, smoking and alcohol behaviour were
coded as never users versus those who had used the sub-
stance at least once. This is similar to the method used by
Kandel & Faust (1975) and Andrews et al. (1991). How-
ever, Fleming et al. (1989), for example, compared daily
users with others and Kandel et al. (1992) contrasted
individuals who had used a substance up to 10 times with
others. Greater consistency in the measurement methods
used would be desirable, because there is no accepted
method so far to study the alcohol–tobacco relationship.
This could have a major influence on the results. The

outcomes of  the present study may also have been influ-
enced by the fact that the study was based on self-
reported substance use. Moreover, the attrition analyses
showed that dropouts were older and used more sub-
stances than respondents.

Further longitudinal research is needed to confirm the
results of  the present study on the European continent.
Such research should also include Eastern Europe. Fur-
ther research is also needed on the influence of  the level of
alcohol and tobacco use and the age of  initiation on the
use of  the substance. These characteristics of  an individ-
ual’s substance use history are especially important pre-
dictors of  progression to the use of  other drugs (Kandel &
Faust 1975;  USDHHS 1988; Henningfield, Clayton &
Pollinn 1990; Johnson & Jennison 1992; Parra-Medina
et al. 1995; Duncan et al. 1998; Grant 1998; Lewinsohn
et al. 1999), but they were not included in the present
study.

The reciprocal relationship between alcohol and
tobacco use found in this study is important from the
perspective of  prevention. It suggests that prevention of
alcohol use may be more successful if  it is linked closely
to the prevention of  cigarette use, and vice versa. School
health education curricula may provide smoking and
alcohol prevention programmes within the same school
year. In addition to prevention programmes, adolescent
smoking cessation and alcohol cessation programmes
might be more successful when the close link between
tobacco and alcohol use is acknowledged. However,
when the health education messages for smoking (absti-
nence) and alcohol use (moderation) are different, it may
not be sensible to combine the two approaches into one
programme. More research is needed on how to best
combine the two prevention strategies when different
messages are communicated. The combined treatment of
alcohol and cigarette use has already proved a promising
approach in alcohol cessation programmes for adults
(Miller, Hedrick & Taylor 1983; Bobo et al. 1987; Bobo
1989; Sandor 1991). Furthermore, higher cigarette
prices could lead to lower levels of  alcohol use. Promising
results in this matter were found with regard to the use
of  cigarettes and marijuana (Chaloupka et al. 1999;
Farrelly et al. 1999).

ACKNOWLEDGEMENTS

This study was sponsored by the European Community
Fund for Tobacco Research and Information (Regulation
(EC) no. 2427/93). We are grateful to Aart Mudde and
the ESFA National Project Managers Klaversus Holm,
Riku Lehtovuori, Karin Janssen, Carles Ariza, Anne
Fielder and Max Maqbul Mughal for their contributions
to the data-gathering process. We would also like to



© 2003 Society for the Study of  Addiction to Alcohol and Other Drugs Addiction, 98, 1755–1763

1762 J. J. L. Wetzels et al.

thank Math Candel for his advice on the statistical
analyses.

REFERENCES

Adler, I. & Kandel, D. B. (1981) Cross-cultural perspectives on
developmental stages in adolescent drug use. Journal of  Studies
on Alcohol, 42, 701–715.

Andrews, J. A., Hops, H., Ary, D., Lichtenstein, E. & Tildesley, E.
(1991) The construction, validation and use of  a Guttman
scale of  adolescent substance use: an investigation of  family
relationships. Journal of  Drug Issues, 21, 557–572.

Bobo, J. K. (1989) Nicotine dependence and alcoholism epide-
miology and treatment. Journal of  Psychoactive Drugs, 21,
323–329.

Bobo, J. K., Gilchrist, L. D., Schilling, R. F., Noach, B. & Schinke,
S. P. (1987) Cigarette smoking cessation attempts by recover-
ing alcoholics. Addictive Behaviors, 12, 209–215.

Brown, J., Kranzler, H. R. & Del-Boca, F. K. (1992) Self-reports by
alcohol and drug abuse inpatients: factors affecting reliability
and validity. British Journal of  Addiction, 87, 1013–1024.

Chaloupka, F. J., Pacula, R. L., Farrelly, M., Johnston, L. D.,
O’Malley, P. M. & Bray, J. W. (1999) Do higher cigarette prices
encourage youth to use marijuana? [Working paper]. Cam-
bridge, MA: National Bureau of  Economic Research.

Conrad, K. M., Flay, B. R. & Hill, D. (1992) Why children start
smoking cigarettes: predictors of  onset. British Journal of  Addic-
tion, 87, 1711–1724.

De Vries, H., Backbier, E., Dijkstra, M., Van Breukelen, G., Parcel,
G. S. & Kok, G. J. (1994) A Dutch social influence smoking pre-
vention approach for vocational school students. Health Edu-
cation Research, 9, 365–374.

De Vries, H., Dijkstra, M. & Kuhlman, P. (1988) Self-efficacy: the
third factor besides attitude and subjective norm as a predictor
of  behaviour intention. Health Education Research, 3, 273–
282.

De Vries, H. & Kok, G. J. (1986) From determinants of  smoking
behaviour to the implications for a prevention programme.
Health Education Research, 1, 85–94.

De Vries, H., Mudde, A. N., Kremers, S. P. J., Wetzels, J. J. L., Uit-
ers, E., Ariza, C., Vitoria, P. D., Fielder, A., Holm, K., Janssen,
K., Lehtovuori, R. & Candel, M. (2003) The European Smok-
ing prevention Framework Approach (ESFA): short-term
effects. Health Education Research, in press.

Dijkstra, M., Mesters, I., De Vries, H., Van Breukelen, G. & Parcel,
G. S. (1999) Effectiveness of  a social influence approach and
boosters to smoking prevention. Health Education Research,
14, 791–802.

Dolcini, M. M., Adler, N. E. & Ginsberg, D. (1996) Factors influ-
encing agreement between self-reports and biological mea-
sures of  smoking among adolescents. Journal of  Research on
Adolescence, 6, 515–542.

Duncan, S. C., Duncan, T. E. & Hops, H. (1998) Progressions of
alcohol, cigarette, and marijuana use in adolescence. Journal
of  Behavioral Medicine, 4, 375–388.

Ellickson, P. L., Hays, R. D. & Bell, R. M. (1992) Stepping
through the drug use sequence: longitudinal scalogram anal-
ysis of  initiation and regular use. Journal of  Abnormal Psychol-
ogy, 101, 441–451.

Farrelly, M., Bray, J. W., Zarkin, G. A., Wendling, B. W. & Pacula,
R. L. (1999) The effects of  prices and policies on the demand
for marijuana: evidence from the National Household Surveys

of  Drug Abuse [Working paper]. Cambridge, MA: National
Bureau of  Economic Research.

Fleming, R., Leventhal, H., Glynn, K. & Ershler, J. (1989) The
role of  cigarettes in the initiation and progression of  early sub-
stance use. Addictive Behaviors, 14, 261–272.

Grant, B. F. (1998) Age at smoking onset and its association
with alcohol consumption and DSM-IV alcohol abuse and
dependence: results from the national longitudinal alcohol
epidemiological survey. Journal of  Substance Abuse, 10, 59–
73.

Hansen, W. B., Mallotte, K. C. & Fielding, J. E. (1985) The bogus
pipeline revisited: the use of  the threat as a means of  increas-
ing self-reports of  tobacco use. Journal of  Applied Psychology,
70, 789–792.

Henningfield, J. E., Clayton, R. & Pollinn, W. (1990) Involvement
of  tobacco in alcoholism and illicit drug use. British Journal of
Addiction, 85, 279–292.

Jackson, K. M., Sher, K. J., Cooper, M. L. & Wood, P. K. (2002)
Adolescent alcohol and tobacco use: onset, persistence and
trajectories of  use across two samples. Addiction, 97, 517–
531.

Johnson, P. B., Boles, S. M., Vaughan, R. & Kleber, H. D. (2000)
The co-occurrence of  smoking and binge drinking in adoles-
cence. Addictive Behaviors, 25, 779–783.

Johnson, K. & Jennison, K. (1992) The drinking–smoking syn-
drome and social context. International Journal of  the Addic-
tions, 27, 749–792.

Kandel, D. B. (1982) Epidemiological and psychological perspec-
tives on adolescent drug use. Journal of  the American Academy
of  Child Psychiatry, 21, 328–347.

Kandel, D. B. (1985) On processes of  peer influences in adoles-
cent drug use: a developmental perspective. In: Brook, J. S.,
Lettieri, D. J., Brook, D. W. & Stimmel, B., eds. Alcohol and
Substance Abuse in Adolescence, pp. 139–163. New York:
Haworth Press.

Kandel, D. B. & Faust, R. M. A. (1975) Sequence and stages in
patterns of  adolescent drug use. Archives of  General Psychiatry,
32, 923–932.

Kandel, D. B., Yamaguchi, K. & Chen, K. (1992) Stages of  pro-
gression in drug involvement from adolescence to adulthood:
further evidence for the gateway theory. Journal of  Studies on
Alcohol, 53, 447–457.

Komro, K. A., Kelder, S. H., Perry, C. L. & Klepp, K. I. (1993)
Effects of  a saliva pipeline procedure on adolescent self-
reported smoking behavior and youth smoking prevention
outcomes. Preventive Medicine, 22, 857–865.

Kremers, S. P. J., Mudde, A. N. & De Vries, H. (2001a) Subtypes
within the precontemplation stage of  adolescent smoking
acquisition. Addictive Behaviors, 26, 237–251.

Kremers, S. P. J., Mudde, A. N. & De Vries, H. (2001b) ‘Kicking
the initiation’: do adolescent ex-smokers differ from other
groups within the initiation continuum? Preventive Medicine,
33, 392–401.

Lewinsohn, P. M., Rohde, P. & Brown, R. A. (1999) Level of  cur-
rent and past adolescent smoking as predictors of  future sub-
stance use disorders in young adulthood. Addiction, 94, 913–
921.

Miller, W. R., Hedrick, K. E. & Taylor, C. A. (1983) Addictive
behaviors and life problems before and after behavioral
treatment of  problem drinkers. Addictive Behaviors, 8, 403–
412.

Murray, D. & Perry, C. L. (1987) The measurement of  substance
use among adolescents. When is the ‘bogus pipeline’ method
needed? Addictive Behaviors, 12, 225–233.



Tobacco and alcohol use in Europe 1763

© 2003 Society for the Study of  Addiction to Alcohol and Other Drugs Addiction, 98, 1755–1763

Newcomb, M. D. & Bentler, P. M. (1986) Frequency and
sequence of  drug use: a longitudinal study from early adoles-
cence to young adulthood. Journal of  Drug Education, 16, 101–
120.

Newcomb, M. D. & Bentler, P. M. (1988) Overview of  the 1988
National Household Survey Impact of  adolescent drug use
and social support on problems of  young adults: a longitudi-
nal study. Journal of  Abnormal Psychology, 97, 64–75.

Parra-Medina, D. M., Talavera, G., Elder, J. P. & Woodruff, S. I.
(1995) Role of  cigarette smoking as a gateway drug to alcohol
use in Hispanic junior high school students. Journal of  the
National Cancer Institute Monographs, 18, 83–86.

Pohjanpää, A. K. J., Rimpelä, A. H., Rimpelä, M. & Karvonen, J.
S. (1997) Is the strong positive correlation between smoking
and use of  alcohol consistent over time? A study of  Finnish
adolescents from 1977 to 1993. Health Education Research,
12, 25–36.

Polich, J. M. (1982) The validity of  self-reports in alcoholism
research. Addictive Behaviors, 7, 123–132.

Ritchey, P. N., Reid, G. S. & Hasse, L. A. (2001) The relative influ-
ence of  smoking on drinking and drinking on smoking among
high school students in a rural tobacco-growing county. Jour-
nal of  Adolescent Health, 29, 386–394.

Sandor, R. S. (1991) Relapse to drinking: does cigarette smoking
contribute? California Society of  Addiction Medicine News, 18,
1–2.

Schlecht, N. F., Franco, E. L., Pintos, J., Negassa, A., Kowalski, L.
P., Oliveira, B. V. & Curado, M. P. (1999) Interaction between
tobacco and alcohol consumption and the risk of  cancers of
the upper aero-digestive tract in Brazil. American Journal of  Epi-
demiology, 150, 1129–1137.

Smith, G. T., McCarthy, D. M. & Goldman, M. S. (1995) Self-
reported drinking and alcohol related problems among

early adolescents. Journal of  Studies on Alcohol, 56, 383–
394.

Stacy, A. W., Flay, B. R., Sussman, S., Brown, K. S., Santi, S. &
Best, J. A. (1990) Validity of  alternative self-report indices of
smoking among adolescents. Psychological Assessment, 2,
442–446.

Sutherland, I. & Willner, P. (1998) Patterns of  alcohol, cigarette
and illicit drug use in English adolescents. Addiction, 93,
1199–1208.

Torabi, M. R., Bailey, W. J. & Jabbari, M. M. (1993) Cigarette
smoking as a predictor of  alcohol and other drug use by chil-
dren and adolescents: evidence of  the ‘gateway drug effect’.
Journal of  School Health, 63, 302–306.

US Department of  Health and Human Services (USDHHS)
(1988) The Health Consequences of  Smoking: Nicotine Addiction.
DHHS publication no. CDC 88–8406. Washington, DC: Gov-
ernment Printing Office.

Weiss, R. D., Najavits, L. M., Greenfield, S. F., Soto, J. A., Shaw, S.
R. & Wyner, D. (1998) Validity of  substance use self-reports in
dually diagnosed outpatients. American Journal of  Psychiatry,
155, 127–128.

Williams, C. L., Toomey, T. L., McGovern, P., Wagenaar, A. C.
& Perry, C. L. (1995) Development, reliability, and validity
of  self-report alcohol use measures with young adoles-
cents. Journal of  Child and Adolescence Substance Abuse, 4,
17–40.

Winters, K. C., Stinchfield, R. D., Henley, G. A. & Schwartz, R. H.
(1990) Validity of  adolescent self-report of  alcohol and other
drug involvement. International Journal of  the Addictions, 25,
1379–1395.

Yamaguchi, K. & Kandel, D. B. (1984) Patterns of  drug use from
adolescence to young adulthood. II. Sequences of  progression.
American Journal of  Public Health, 74, 668–672.




