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ABSTRACT. Objective: International studies show a rise in drunken-
ness among young people in recent years. In this study the number of
drunkenness occasions among 15-vear old students in 22 countries is
reported. The cross-national association between drunkenness, on the
one hand, and the frequency of alcohol intake and the preference for
distilled spirits, on the other, is described. Variation between countries
is examined on the basis of national characteristics, including national
prevention policies. Method: Data on alcohol use were taken from the
1998 World Health Organization (WHO) collaborative, cross-national
survey on Health Behaviour of School-Aged Children. The multinational
representative sample consisted of 10,951 male and 11,451 female
(drinling) students. Country characteristics were derived from the WHO
Global Alcohol Database. Hierarchical Generalized Linear Model was
used to analyze the effects of country characteristics on individual drunk-

enness. Results: The lifetime prevalence of drunkenness was 57. 1% for
males and 50.4% for females. The number of drunkenness occasions
showed a significant variation in the 22 countries. The correlation be-
tween drunkenness and preference for distilled spirits was positive in
21 countries and strong (Spearman's p > 0.40) in some eastern coun-
tries. Geographic location turned out to be an important country-level
association with drunkenness and its predictors. Southern European
countries showed moderate associations, whereas strong associations
were found in Scandinavia, the Baltic countries and Russia. Conclusions:
Cultural differences in alcohol use exist, and frequency of alcohol in-
take and use of spirits influence drunkenness. Despite the potential in-
fluence of preventive policy measures on drunkenness, no preventive
effect of the measures included in this study was found. (J Stud Alco-
hol 64: 650-661, 2003)

THE THREE MOST FREQUENT forms of mortality
among adolescents, accidental death, homicide and sui-

cide, are associated with alcohol use (Edwards et al., 1994;
Sells and Blum, 1996; World Health Organization [WHO],
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2000; Zador et al., 2000). Nearly 9 out of 10 teenage auto-
mobile accidents, for example, point to the use of alcohol
(Windle et al., 1996). When the purpose of alcohol con-
sumption is to achieve intoxication, strong health effects
can be expected for young people. Intoxication implies a
loss of motor control, judgment ability and reduced inhibi-
tion that can easily occur in young adolescents with the
intake of even a relatively small amount of alcohol
(Midanik, 1999; Windle et al., 1996).

Epidemiological data describing trends in the prevalence
of drunkenness show a considerable rise in drunkenness
and a high prevalence of drunkenness in general. The Moni-
toring the Future Study reports that over 50% of high school
seniors have been drunk at least once in the past year, 31 %
have recently engaged in heavy episodic drinking and nearly
4% drink daily (Johnston et al., 1998). The Health Behav-
ior in School-Aged Children (HBSC) study allows an in-
temational comparison. When the surveys of 1993/1994 and
1997/1998 are compared, 9 out of 12 participating coun-
tries show an increase in the proportion of 15 year olds
having been drunk two or more times (Nic Gabhainn and
Francois, 2000). The European School Survey Project on
Alcohol and Other Drugs (ESPAD) reports that in the large
majority of the 30 included countries, more than half of the
15-year-old students have been drunk at least once in their
life (Hibell et al., 2000). Moreover, when looking at changes
between the survey years 1995 and 1999, in none of the
included countries have figures decreased, and in about one
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third figures have risen. The high prevalence of drunken-

ness and the tendency towards more drunkenness obtain
for many countries and may be indicators of a global trend.

Young people show a clear preference for certain types

of beverage. Alcohol consumption among adolescent boys
and girls is largely dominated by beer (Hibell et al., 2000;
Nic Gabhainn and Frangois, 2000). Wine and distilled spir-
its (hereafter spirits) are less likely to be drunk. However,
girls have inclined recently to drinking alco pops and
premixed drinks in which spirits are mixed with lemonade
(Hibell et al., 2000; Janin Jacquat et al., 2001).

The most effective way of getting drunk is by the intake
of spirits. High prevalence of drunkenness may therefore
be hypothesized to covary with a preference for spirits.
Unfortunately, little is known about the link between a pref-
erence for spirits and drunkenness, despite the fact that many
studies exist on the association between frequency of drink-
ing and drunkenness (Gmel and Schmid, 1996), as well as
on the correlation between spirts intake and problem be-
havior (Kilty, 1990; Smart and Walsh, 1995).

In the adult population, the preference for specific alco-

holic beverages seems to homogenize within Europe
(Edwards et al., 1994). Analyzing the period from 1970 to
1990, Edwards et al. postulate that in the countries they
studied in 1990 about 50% of the drinkers preferred beer,
35% wine and 15% spirits. In young people, this distribu-
tion of beverage preference over different countries has, to
our knowledge, never been described.

Despite homogenization, however, significant differences
between the countries remain (Simpura and Karlsson, 2000),
and studies underline that alcohol consumption is not cross-
culturally stable and that patterns of drinking differ (Rehm
and Gmel, 2000). Across countries one may expect a con-
siderable variation in the number of occasions in which
drunkenness occurs; a high variation in the frequency of
beer, wine and spirits intake; and a high variation in the
extent to which drunkenness is determined by a specific
beverage.

An important question is therefore: Can the variation
between countries be explained by different national char-
acteristics? The cultural climate concerning alcohol, often
expressed in terms of per capita consumption (Edwards et
al., 1994; WHO, 2000), may make a difference. Even more
interesting are the possible effects of policy and preventive
measures armed at reducing alcohol consumption, which
may vary between countries. Other factors producing varia-
tion may include: education and prevention activity, such
as the use of mass media campaigns dealing with alcohol
consumption (Bochner, 1994); deterrence policy, such as a
blood alcohol concentration (BAC) limit for driving
(Hingson, 1993); regulation of alcohol promotion, such as
advertising restrictions concerning alcohol (Grube, 1993);
and regulation of availability to youth, such as the legal
age limit for buying or drinking alcohol-including the rigor

with which the law is enforced (Klitzner et al., 1993). Other
country characteristics such as unemployment (Claussen,
1999), gross domestic product (Castro and Gutierres, 1997)
and population density (Greenblatt, 2000) have also been
shown to covary with alcohol use and misuse.

The behaviors of young people living within the same
country may be more alike than the behaviors of those liv-
ing in different countries. Individuals do live in different
cultures-here the countries-and are therefore also influ-
enced by contexts that vary. To analyze the effects of these
contexts hierarchical models can be used (e.g., Hierarchical
Linear Models [HLM], see Bryk and Raudenbush, 1992;
Hox, 1995, for descriptions). The application of hierarchi-
cal modeling is possible in different fields (Snijders, 1996)
and recommended within modern epidemiology (Rehm and
Gmel, 2000).

The research question can be broken down into four
parts: (1) Does the number of adolescent drunkenness oc-
casions differ between countries? (2) What is the distribu-
tion of the adolescent beverage preference for beer, wine
and spirits in different countries? (3) Is there a link be-
tween a specific beverage preference of adolescents and
drunkenness independent of the frequency of alcohol in-
take, and does this link vary between countries? (4) What
national characteristics can help us to understand the varia-
tion in adolescent drunkenness and the variation in the re-
lation between beverage preference and drunkenness?

Our study focuses on 15 year olds and examines the
relation between alcohol consumption characteristics and
drunkenness in male and female students separately. Males
and females differ substantially in their use of alcohol and
in their attitudes towards alcohol (Schmid, 1998; Shope et
al., 1996), and early adolescence is a critical time for ac-
quiring new pattems of behavior, particularly in the field
of alcohol use (Lintonen et al., 2000). If these patterns de-
velop more and more in terms of young people's search for
drunkenness, especially by the use of spirits, detrimental
effects on health can be expected and effective policy ini-
tiatives should be taken.

Method

Sample

The 1998 HBSC is a study of nationally representative
samples of adolescents in 29 countries and regions (Currie,
1998). In each country, a cluster sample design was used
with school classes as sampling units. Schools and classes
within schools were selected to be representative by age
level and regional geography. Three age groups of young
people were sampled. Age group levels were "designed to
represent the onset of adolescence-age I1; the challenge
of physical and emotional changes-age 13; and the middle
years when very important life and career decisions are
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beginning to be made-age 15" (Currie, 1998). Recom-
mended sample sizes for each country were 1,536 students
per age group. Sample sizes assured a 95% confidence in-
terval of +3% for prevalence estimates, with a design ef-
fect of no more than 1.44 in any country (Currie, 1998).

The present analysis is based on 10,951 male and 11,451
female (drinking) students aged 15 years from 22 coun-
tries. We restricted our analysis to 15 year olds because the
prevalence of drinking in this group is high (81% of male
and 79% of female students drink alcohol) and because
this may be a critical time in a human life for intervention
programs addressing the use of substances in general (Evans
et al., 1978). The 22 countries included were Austria, Bel-
gium (Flemish sample), Canada, Czech Republic, Denmark,
Estonia, Finland, France (Regions: Toulouse Midi-Pyrenees,
Nancy-Metz Lorraine), Germany (Federal state of
Nordrhein-Westfalen), Greece, Greenland (total population),
Hungary, Latvia, Lithuania, Norway, Poland, Republic of
Ireland, Russia, Slovak Republic, Sweden, Switzerland and
the United States. Countries excluded were Israel, because
it did not have a self-weighting national sample; England,
because another question format was used for the frequency
of alcohol intake in that country; Belgium (French sample),
Northern Ireland, Scotland and Wales because data were
missing on the characteristics of these countries; and Por-
tugal because of outliers in spirits consumption.

Measures

Data were collected on two levels. At the individual level,
data include students' indications of their own alcohol use.
Second level data comprise information on the participat-
ing countries gathered through the Global Alcohol Data-
base (WHO, 1999b).

For the individual level data, full descriptions of the
questionnaire items assessed during 1998 and their devel-
opment were published elsewhere (Currie, 1998; Delgrande
et al., 1999a,b; King et al., 1999). National questionnaires
are translations and adaptations of the international stan-
dard version, with independent retranslation to English to
guarantee comparability. The overall goal of the HBSC is
to "gain insights into and to increase our understanding of
health behaviors, lifestyles and context in young people"
(Currie, 1998). This is achieved, in part, by identifying char-
acteristics of youth that influence its health and well-being.
Major categories of variables addressed in the survey are
demographics, general health and well-being, family and
peer relationships, school environments, exercise and lei-
sure time activities, diet, substance use and sexual behav-
ior. This study describes alcohol use, with a special focus
on drunkenness.

Data on alcohol use. Self-reports on alcohol use were
collected through questions about the frequency of alcohol
intake and the frequency of drunkenness derived from a

previous version of the HBSC questionnaire (King et al.,
1996).

Frequency of alcohol intake was addressed by three ques-
tions about the frequency of the consumption of beer, wine
and spirits separately: "At present, how often do you drink
anything alcoholic, such as beer, wine or liquors? Try to
include even those times when you only drink a small
amount," with the possible answers: "never" (0), "less than
once a month" (1), "every month but not every week" (2),
"every week but not every day" (3), "every day" (4). Stu-
dents who never drank any alcoholic beverages were ex-
cluded from further analysis. For the drinking students, we
took the mean of their frequency of beer, wine or spirits
consumption as combined measure for the frequency of al-
cohol intake.

To calculate the extent to which alcohol intake involved
a specific beverage, we divided the frequency of beer in-
take by the combined measure for the frequency of alcohol
intake. The same procedure was used for wine and for spir-
its. We thus obtained an estimation of the extent to which
alcohol intake came from beer, wine or spirits.

Self-reports on drunkenness were gathered through the
question: "Have you ever had so much alcohol that you
were really drunk?" with the possible answers: "No, never"
(0), "Yes, once" (1), "Yes, 2-3 times" (2), "Yes, 4-10 times"
(3), "Yes, more than 10 times" (4).

Country characteristics. Country characteristics were
taken from the Global Alcohol Database (WHO, 1999b).
The validity of the characteristics was checked individually
by the relevant principal investigator in each of the 22 coun-
tries. Nine different national characteristics could be col-
lected: (1) per capita consumption of alcohol in liters of
pure alcohol in 1998; (2) percentage of per capita alcohol
intake in the form of spirits in 1998; (3) population density
(inhabitants/kM2 ); (4) gross domestic product per capita in
U.S. dollars; (5) unemployment rate in percentage; (6) mass
media campaigns dealing with alcohol (no, 0; yes, 1); (7)
BAC limit for driving in pro mille; (8) advertising restric-
tions concerning alcohol (no restriction, 0; voluntary, 1;
restricted by law, 2); (9) regulation of alcohol availability
to youth with a legal limit for buying or drinking alcohol
including the enforcement of the law (no age limit for buy-
ing and drinking, 0; age limit but not effectively enforced,
1; age limit quite effectively enforced, 2).

We also included the geographic location in order to
combine geographic regions where alcohol consumption
may be seen as cross-culturally stable. Countries were ar-
ranged according to their location from south to north.
Southern European countries comprised France and Greece
(coded as 1); Germanic countries comprised Germany, Bel-
gium (Flanders), Austria and Switzerland (coded as 2); Cen-
tral European countries comprised Poland, Czech Republic,
Slovak Republic and Hungary (coded as 3); and Baltic coun-
tries and Russia comprised Russia, Estonia, Latvia and
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Lithuania (coded as 4). Subsequently, North American coun-
tries, comprising Canada and the United States, were coded
as 5; the Republic of Ireland was coded as 6; and Scandi-
navian countries, comprising Greenland, Finland, Sweden,
Norway and Denmark, were coded as 7.

ance of drunkenness in which the independent variable con-
sists of an identification of the different countries.

Drunkenness = O + °(2) (Threshold 2) + 8(3)

(Threshold 3) + 8(4) (Threshold 4),

Statistical analysis

To validate the reports on drunkenness from the 1998
HBSC study, lifetime prevalence between countries was
compared to results from the 1999 ESPAD study (Hibell et
al., 2000) by means of Speannan correlation coefficients.

Further analyses was restricted to drinking students only.
Descriptive statistics were given by gender and country.
The percentages of lifetime prevalence of drunkenness were
computed next to the ordered number of drunkenness occa-
sions, after checking for the distribution. In addition, the
mean relative frequency of alcohol intake due to beer, wine
and spirits in percentage was calculated. As a measure of
association between drunkenness and preference for beer,
wine and spirits, respectively, we computed Speannan cor-
relation coefficients.

The data were structured hierarchically with variables at
both the individual and the country level. To account for
this structure, we applied the multilevel regression model
(Hox, 1998), which assumes hierarchical data, with one
criterion measured at the lowest level and predictors at all
existing levels. In our study, the criterion was the frequency
of drunkenness measured through an ordered number of
categories and tested through an ordinal hierarchical model
estimated by means of restricted penalized quasilikelihood.
Its predictors were frequency of alcohol intake and alcohol
intake from spirits at the individual level, and different na-
tional characteristics at the country level. Level I units were
the adolescents; Level 2 units were the countries. Concep-
tually, the model is often viewed as a hierarchical system
of regression equations. In each country we have a separate
regression equation for a different number of individuals.
The coefficients of the regression equation at the individual
level (here, the regression of the frequency of alcohol in-
take on drunkenness and the extent to which alcohol intake
is from spirits on drunkenness) may vary between Level 2
units (here, countries). The Level 2 equations attempt to
explain these Level 1 variations in coefficients by Level 2
characteristics.

The software used was HLM Version 5.04 (Bryk and
Raudenbush, 1992; Raudenbush, 1999). The program is able
to analyze a sequence of several models. Here we present
the results of three models.

1. The intercept only model. This is the simplest pos-
sible hierarchical model as it includes no predictor. In this
model the outcome varies randomly across Level 2 units. It
is equivalent to a random effects one-way analysis of vari-

where PO is the intercept and °(2) - (4) are the differences in
the thresholds separating the categories of drunkenness.

The parameters are modeled at group level (countries):

PO Y00 + uo

8(3)

where yoo is the intercept for the parameter PO and uo is the
residual error term for the parameter PO.

2. The random coefficient model. This model includes
Level I predictors and tests if the intercepts and the slopes
in Level I equations vary across the Level 2 units. The
relationship between drunkenness and frequency of alcohol
intake and the percentage of intake due to spirits may have
different intercepts and slopes for each country.

Drunkenness PO + 1P * (Frequency of alcohol
intake) + 2 * (Percentage due to spirits) + 6(2)

(Threshold 2) + 6(3) (Threshold 3) + 6(4)
(Threshold 4),

where PO is the intercept, f3 is the slope for frequency of
alcohol intake, 12 is the slope for percentage due to spirits
and 6(2) (4) are the differences in the thresholds separating
the categories of drunkenness.

The 13 are modeled at group level (countries):

PO= Yoo + Uo
P3 = Y10 + ul
12 = 72 0 + U2

6(2)
6(3)

where YO - 20 are the intercepts for the parameters D and
UO -2 are the residual error tenns for the parameters P.

3. The full multilevel model. This model is an extension
of the previous models in the sense that Level 2 variables
are used to predict the random variation of both intercepts
and slopes. The regression slopes of the frequency of alco-
hol intake associated with drunkenness and the percentage
of intake of spirits associated with drunkenness, both on
the respondent level, are seen to depend on the correspond-
ing characteristics of the countries. For the different char-
acteristics of the countries, we analyzed the full multilevel
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models separately and included a final full multilevel of
significant second level variables.

Drunkenness =Po + 1P * (Frequency of alcohol
intake) + 12 * (Percentage due to spirits) + 6(2)

(Threshold 2) + 6(3) (Threshold 3) + 6(41
(Threshold 4).

The D are modeled by predictors at group level (coun-
tries):

Po = Yoo + yo( * (country characteristics) + uo
PI= yo + yi I * (country characteristics) + u±

13= Y20 + Y21 * (country characteristics) + U2
°(2)

6(3)

6(4),

where Yoo - 20 are the intercepts for the parameters 1, Y01 - 21

are the slopes for the paramneters 13 and uO - 2 are the re-
sidual error terms for the parameters 1.

Results

Descriptive resuilts

A total of 30,247 students in 22 countries, 15,562 fe-
males (51.4%) and 14,685 males (48.6%), received the ques-
tionnaires, and 28,181 (93.2%; 14,596 females) completed
all questions about alcohol use. The comparison of the
prevalence of lifetime drunkenness shows that the ESPAD
estimates of prevalence are higher than the HBSC estimates,
except for Greenland (cf., Table Ia). The order of the 17
countries common to both studies, however, is roughly the
same, with a Spearman correlation coefficient of 0.76 for
female and 0.67 for male students.

All further analysis on drunkenness was restricted to
drinking students: 10,951 (80.8%) of the males and 11,451
(78.6%) of the females were drinkers.

Table 1 a presents the individual-level data by country.
The mean lifetime prevalence of drunkenness was 57.1%
for males and 50.4% for females. The relative number of
drinking students varies from 66.2% in the United States to

TABLE la. Prevalence of drunkenness from the 1999 European School Survey Project on Alcohol and Other Drugs (ESPAD) and description of
individual level data for 15 year olds from the 1998 Health Behavior in School-Aged Children (HBSC) study

Prevalence of ever had
Prevalence of ever had Prevalence of ever had been drunk (nondrinkers
been drunk (ESPAD) been drunk (HBSC) Prevalence of drinkers excluded) Number of drinkers

Geographic Males Females Males Females Males Females Males Females Males Females
location/country (%) (010) (0) 1001 (0) (00) 10) lOol (A) (N)

Scandinavia
Greenland 73.0 80.0 78.1 81.8 76.1 81.2 84.6 92.5 149 147
Finland 75.0 76.0 61.0 69.1 79.2 79.6 74.5 83.9 553 578
Sweden 70.0 68.0 50.3 52.7 70.4 73.3 65.3 67.5 334 320
Norway 61.0 66.0 46.9 54.4 66.4 73.0 66.1 69.6 516 546
Denmark 91.0 88.0 79.7 75.1 92.3 91.2 85.1 81.1 643 688

North America
Canada 55.2 55.4 79.8 78.6 67.8 68.1 882 978
United States 49.0 48.0 47.1 44.2 66.2 65.7 66.3 61.3 516 635

Ireland
Rep. of Ireland 73.0 72.0 54.0 42.8 81.3 71.2 63.3 53.9 528 466

Baltic countries and
Russia

Russia 68.0 63.0 51.3 46.1 84.8 89.7 58.4 50.2 519 637
Estonia 75.0 61.0 60.0 39.7 83.6 83.6 70.2 46.0 188 250
Larvia 74.0 66.0 70.5 45.7 91.5 86.9 75.4 52.1 422 601
Lithuania 81.0 65.0 58.8 45.7 85.5 86.5 65.1 50.4 464 601

Central Europe
Poland 65.0 53.0 57.5 41.5 84.3 79.1 66.4 50.6 737 575
Czech Republic 81.0 70.0 55.6 42.0 90.0 83.9 59.6 46.0 502 494
Slovak Republic 67.0 59.0 62.2 49.9 81.6 75.0 72.1 60.7 387 239
Hungary 58.0 45.0 57.2 40.3 73.4 64.5 73.7 54.3 232 258

Germanic countries
Germany 54.1 49.2 84.2 85.2 61.7 56.5 639 646
Belgium (Flanders) 49.0 37.5 86.0 82.7 54.6 42.3 641 605
Austria 62.4 58.1 83.1 79.2 72.4 68.6 492 583
Switzerland 39.2 31.5 73.1 64.3 50.1 45.3 647 572

Southem Europe
France 51.0 42.0 41.1 35.5 76.8 68.6 53.0 48.8 413 408
Greece 61.0 56.0 44.6 42.8 92.2 88.0 47.5 47.9 547 624

Total 57.1 50.4 80.8 78.6 65.0 58.6 10,951 11,451
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92.3% in Denmark for males, and from 64.3% in Switzer-
land to 91.2% in Denmark for females. For male drinking
students, the prevalence of drunkenness is 65.0%, and for
female students, it is 58.6%. This prevalence again shows
important variation between the countries, with 47.5% in
Greece up to 85.1% in Denmark among males, and 42.3%
in Belgium (Flanders) up to 92.5% in Greenland among
females.

The frequency of drunkenness, measured on a 5-point
scale, provides more information than the lifetime preva-
lence itself (e.g., more than 10 drunkenness occasions oc-
cur for 4.9% of male students in Greece and for 33.7% in
Denmark) (Table lb). For female students this category
varies between 2.0% in Belgium and 26.6% in Denmark.
The distribution of drunkenness does significantly vary from
a normal distribution (males [Kolmogorov-Smimov Test]
0.209, 10,951 df, p < .001; females [Kolmogorov-Smimov
Test] 0.242, 11,451 df, p < .001).

The frequency of beer intake divided by the combined
measure for the frequency of alcohol intake gives the ex-
tent to which beer consumption contributes to intake. In
the majority of the countries, beer is the preferred beverage
among young people. In Greenland, Sweden, Lithuania, Po-
land, Belgiun (Flanders) and Switzerland, 50% or more of
the alcohol intake among males is from beer. Only Poland

has a comparable large dominance of beer among females.
There are remarkable differences between male and female
students in the beverage they prefer. In every country, beer
is the preferred beverage among males. In Finland, United
States, Republic of Ireland, Russia, Estonia, Latvia,
Lithuania, Czech Republic, Slovak Republic, Hungary, Ger-
many and Austria, female students prefer wine to beer. In
Greenland, Denmark, Canada and Hungary, we find one
third or more of the alcohol intake attributable to the con-
sumption of spirits among males and females. Spirits also
have a high dominance among males in the United States
and among females in Austria.

After Fisher's z transformation, the mean correlation be-
tween drunkenness and the preference for beer, wine or
spirits is near zero for beer, negative for wine and positive
for spirits dominance. Countries with a high correlation
(Spearman's p > 0.40) between drunkenness and the domi-
nance of spirits are Russia, Lithuania and Poland for both
genders.

Table 2 shows a description of characteristics found for
the different participating countries, derived from the Glo-
bal Alcohol Database (WHO, 1999b).

The per capita consumption in liters of pure alcohol in
1998 by population level varies considerably between the
countries. In Norway, the estimation is 5.28 liters and in

TABLE 2. Description of second level data for country characteristics from the WHO Global Alcohol Database (World Health Organization, 1999)

Per capita Percent of per Gross Mass media Blood alcohol
consumption capita alcohol domestic campaigns concentration Advertising
of alcohol intake due to Population product Unemploy- dealing with (BAC) limit restriction Regulation of

in 1998 spirits in 1998 density per capita ment rate alcohol for driving concerning availability

Country (liters pure alcohol) (%) (inhabitants,km 2) (U.S. $) (%o) (O no, I yes) (%o) alcohola to youth"

Greenland 12.34 11 0.03 28,300 5.2 1 0.8 2 1
Finland 9.44 23 15.3 24,900 9.8 1 0.5 2 2
Sweden 7.05 18 19.6 24,400 4.7 1 0.2 2 2
Norxvay 5.28 18 13.8 29,400 3.4 1 0.5 2 2
Denmark 12.34 11 123.7 28,300 5.2 1 0.8 2 ]

Canada 8.41 26 3.1 28,100 6.8 1 0.8 2 2
United States 8.29 29 28.7 36,000 4.0 1 1.0 0 2

Rep. of Ireland 16.01 15 54.7 28,500 4.3 0 0.8 1 2

Russia 10.05 74 8.5 6.800 9.6 0 0.1 2 1
Estonia 12.92 67 30.4 8.355 14.8 0 0.0 2 2
Latvia 9.21 66 37.3 6,264 14.5 1 0.5 0 1
Lithuania 6.01 41 56.6 2,906 14.1 0 0.4 2 1

Poland 7.71 33 123.4 9,300 16.7 1 0.3 2 1
Czech Republic 14.93 23 130.0 14.000 8.7 1 0.0 1 I
Slovak Republic 12.15 43 110.2 11,400 18.9 0 0.0 1 I
Hungary 13.54 27 106.6 12,200 6.9 0 0.0 0 2

Germany 13.30 22 528.0 24.900 11.1 1 0.8 1 1
Belgium (Flanders) 12.02 13 336.2 26,300 7.0 0 0.5 1 1
Austria 12.91 13 96.3 26,000 3.3 0 0.5 1 0
Switzerland 12.46 14 174.5 30,100 1.6 0 0.8 2 1

France 15.78 19 109.3 23,200 11.6 1 0.8 2 1
Greece 9.13 26 80.5 16,000 11.1 0 0.8 0 1

Notes: a0 = no restriction; I = voluntary; 2 = restricted by law. hO no age limit for buying and drinking; I age limit but not effectively enforced; 2 age
limit quite effectively enforced.
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the Republic of Ireland, 16.01 liters. The relative rate of
per capita alcohol consumption attributable to spirits lies
between 11% in Greenland and Denmark and 74% in Rus-
sia. Population density is lowest in Greenland, with 0.03
inhabitants per square kilometer, and highest in Germany,
with 528 inhabitants per square kilometer. The per capita
gross domestic product is estimated at $2,906 U.S. in

Lithuania and $36,000 U.S. in the United States. The un-
employment rate is low in Switzerland (1.6%) and high in
the Slovak Republic (18.9%). Mass media campaigns deal-
ing with alcohol were applied in Greenland, Finland, Swe-
den, Norway, Denmark, Canada, United States, Latvia,

Poland, Czech Republic, Germany and France but not in
the Republic of Ireland, Russia, Estonia, Lithuania, Slovak
Republic, Hungary, Belgium (Flanders), Austria, Switzer-
land and Greece. The BAC limit for driving also shows
considerable variation between the participating countries.
The range in limits goes from 0.0 pro mille in Estonia,
Czech Republic, Slovak Republic and Hungary up to 0.8
or more pro mille in Greenland, Denmark, Canada, Repub-
lic of Ireland, United States, Germany, Switzerland, France
and Greece. Four countries reported no advertising restric-
tion conceming alcohol (United States, Latvia, Hungary,
Greece), another six countries had voluntary restrictions (Re-
public of Ireland, Czech Republic, Slovak Republic, Ger-
many, Belgium [Flanders], Austria), and the remaining
twelve countries (Greenland, Finland, Sweden, Norway,
Denmark, Canada, Russia, Estonia, Lithuania, Poland, Swit-
zerland, France) had legal restrictions. In Austria there was
no regulation or law enforcement regarding alcohol avail-
ability to youth by legal age limit for buying or drinking.
The age limit for buying and drinking alcohol was not ef-
fectively enforced in Greenland, Denmark, Russia, Latvia,
Lithuania, Poland, Czech Republic, Slovak Republic, Ger-
many, Belgium (Flanders), Switzerland, France and Greece.
Countries with an effectively enforced regulation are Fin-
land, Sweden, Norway, Canada, United States, Republic of

Ireland, Estonia and Hungary.

Results of multilevel modeling

The intercept only model (containing only the intercept
and the corresponding error terms) for males yielded a sig-

nificant log-odds for never having been drunk relative to
having been drunk 1 time, 2-3 times, 4-10 times, or more
than 10 times (males: o = -0.694; 6(2) = 0.731; 60(3) = 1.670;
6(4) = 2.482; females: o = -0.422; 6(2) = 0.874; 6(3) = 1.938;
6(4) = 2.896 with all parameters p < .001). For the residual
error term uo, the residual variance is statistically different
from zero (males: Too = 0.23; x2 = 786.10, 21 df,p < .001;
females: Too = 0.47; x2 = 1,534.23, 21 df,p < .001), which
means that the intercepts, and therefore drunkenness, var-
ied significantly across countries.

The random coefficient model (random intercept, ran-
dom slopes) showed significant intercepts of drunkenness

as well as slopes for the frequency of alcohol intake and
slopes for the alcohol intake due to spirits (males: o =
-1.009; I = -1.666; 2 = -1.308; 6(2) = 0.972; 6(3) = 2.250;
6(4) = 3.319; females: P3o -0.643; (3= -1.760; 2 =

-1.153; 6(2) = 1. 118; 6(3) 2.495; 6(4) 3.693 with all
parameters p < .001). It is more likely for students to have
never been drunk when the frequency of alcohol intake is
low and when the alcohol intake was less from spirits. The
variation in the intercepts (males: Too = 0.38; x2 = 862.09,
21 df,p < .001; females: Too = 0.47; x2 = 1,092.25, 21 df,
p < .001), the variation in the slopes for the frequency of
alcohol intake (males: T1 o = 0.07; x2 = 109.69, 22 df, p <
.001; females: TIo = 0.05; x2 = 87.13, 22 df,p < .001) and
the variation in the slopes for the intake due to spirits (males:
T20 = 0.50; x2 = 80.47, 22 df, p < .001; females: T20 =

0.37; X2 = 90.98, 22 df,p < .001) was significant. As slopes
vary considerably across countries the hypothesis that the
same kind of association between drunkenness and the pre-
dictors prevailed across countries could be rejected.

The full multilevel model also analyzed the impact of
country characteristics on the variation in the intercepts and
in the slopes. Table 3 shows the results among male and
female students for 10 full multilevel models separately, as
well as for one final model of significant second level
variables.

The full multilevel models showed estimates of param-
eters similar to those of the preceding model for the ex-
planatory variables at the respondent level. All second level
variables entered were grand mean centered. Therefore, the
intercept of the frequency of alcohol intake reflects the mean
relation between frequency and drunkenness, and the inter-
cept for the percentage of intake from spirits indicates the
mean regression for spirits percentage on drunkenness. This
model also allows testing of the impact of country charac-
teristics on variation in intercepts and slopes. Ten different
full multilevel models with one country level predictor at a
time were estimated. A final full multilevel model contain-
ing significant variables was added in order to evaluate
their impact in a multivariate model.

The intercepts of drunkenness varied significantly across
countries and were influenced by geographic location for
both genders. They were also influenced by population den-
sity for males and by advertisement restriction for females
(regression coefficients yol). The more Nordic the countries
are, the less important are the log-odds for never having
been drunk relative to having been drunk. In other words,
drunkenness in these countries is more common. In areas
with high population density, drunkenness is less likely for
males. Advertising restriction relates to drunkenness in an
unexpected way for females: More drunkenness occasions
can be observed in countries with highly restrictive poli-
cies on alcohol advertising. This unexpected relation re-
mains also in the final full multilevel model that incorporates
significant univariate predictors. In the males' final full mul-
tilevel model, population density is no longer significant.
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TABLE 3. Parameter estimates for 10 full multilevel models with one predictor at a time and a final full multilevel
model with significant predictors by gender

Males Females

Model Country level predictor Coefficient p Coefficient p

I Per capita consumption yO' 0.029 NS 0.059 NS

2 Percentage spirits per capita

3 Population density

4 Gross domestic product

5 Unemployment rate

6 Mass media campaigns

7 BAC limit

8 Advertising restrictions

9 Regulation

10 Geographic location

Males'
final
model

Females'
final
model

Population density
Geographic location
Unemployment rate
Geographic location
Percentage spirits per capita
Regulation
Population density

Advertising restrictions
Geographic location
Mass media campaigns
Regulation
Geographic location
Per capita consumption
Regulation

Yii

Y21
Yol

Y11

Y21
Yol

Y21
Yoi

Yi

Y21
Yol

Y11

Y21
Yol

Y11

Y21
Yoi

Yi
Y21
Yol

Y11

Y21
Yol

'/i]

Y21

Yo]

YI

Y21

Yol

Yui

YI
Y11

YI
Y21
Y21

Yol

Yol

Y1

Y1

Y1

Y2
7Y

0.016
0.067
0.036
0.575

-2.325
0.002
0.000
0.003
0.000
0.000
0.000

-0.001
0.030

-0.060
-0.436
-0.217
-0.177
0.202

-0.249
0.704

-0.302
-0.122
-0.391
-0.231
-0.160
-0.654
-0.225
-0.079
-0.116

0.000
-0.229
0.026

-0.062
-2.089
-0.596
0.001

NS

NS

NS

NS

.025

.021
NS

.004
NS

NS

NS

NS

.023
NS
NS
NS

NS

NS

NS
NS

NS

NS

NS

NS
NS

.035

.000

.009
NS

0.025
0.113
1.092

-0.022
-1.060
0.002
0.001
0.002
0.000
0.000
0.000
0.029
0.007

-0.035
-0.567
-0.236
-0.141
-0.228
0.077
0.572

-0.414
-0.113
-0.287
-0.264
-0.216
-0.597
-0.251
-0.080
-0.136

NS

.023
NS

NS

NS

NS
NS

NS

NS

NS

NS

NS

NS

NS

NS

.038
NS

Ni

NS

NiS

.026
NS

NS

NS

.033

.020

.000

.003
NiS

NS
.001

.028

.033
.033

NS

NS

-0.243
-0.221
-0.104
-0.099
-0.050
0.093

-0.403

.011

.000
NS

NS

NS
.037
.035

Note: All country level variances reached significance p < .001: all second level variables are grand mean centered.

The variation in the slopes for the regression of the fre-
quency of alcohol intake on drunkenness by country was
predicted by geographic location for both genders, by un-
employment rate for males, by mass media campaigns and
regulation of availability of alcohol to youth for females
(regression coefficients y] ). The more Nordic countries are,
the more important is the regression of alcohol intake on
drunkenness (note that the negative parameter describes the
relation of the log-odds for never having been drunk rela-
tive to having been drunk in relation to the frequency of
alcohol intake). The unemployment rate, however, predicts
less pronounced relations. Mass media campaigns and the
regulation of availability of alcohol to youth show rather

unexpected significant associations with a more important
regression of frequency of alcohol intake on drunkenness
for female students. In the females' final full multilevel
model, however, these unexpected relations are no longer
significant, whereas all significant univariate predictors for
males remain in the final full multilevel model.

The regression of alcohol intake from spirits on drunk-
enness varies across countries. Predictors for this variation
(regression coefficients Y21) are regulation of availability of
alcohol to youth for both genders, per capita consumption
for females, and per capita alcohol intake from spirits and
population density for males. The higher the spirits intake
in the population, and the more rural the countries are, the
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stronger is the relation between spirits intake and drunken-
ness in males. In females, high per capita consumption in
the population predicts weaker relations. The regulation of
availability of alcohol to youth is significantly associated
with a more important regression of spirits intake on drunk-
enness. In the males' full multilevel model, only the per
capita alcohol intake from spirits remains significant,
whereas for females, both predictors, per capita consump-
tion and regulation, remain significant.

Discussion

Drunkenness among young people is a major public
health concern. Epidemiological studies show dramatic in-
creases in the prevalence of drunkenness since at least the
mid nineties. On the basis of a representative sample from
22 countries with 10,951 male and 11,451 female drinking
students aged 15 years, the present study shows a high
prevalence of drunkenness, with a mean value of 65.0% in
males and 58.6% in females for drinking students only and
of 57.1% in males and 50.4% in females for the whole
sample. Countries vary considerably in the prevalence of
adolescent drunkenness (Research Question 1), and this vari-
ance seems to be consistent with the findings of ESPAD,
another large cross-national study. In every country, beer is
the preferred beverage for males, whereas females prefer
wine over beer in 12 out of 22 countries. In Greenland,
Denmark, Canada and Hungary more than one third of the
alcohol intake by both genders is attributable to the con-
sumption of spirits (Research Question 2). The association
between drunkenness and the dominance of spirits is posi-
tive, underlining the fact that spirits play an important role
in the occurrence of drunkenness.

The frequency of alcohol intake and the extent to which
intake is from spirits relate to drunkenness. It is more likely
for students to have been drunk when the fiequency of
alcohol intake was high and when the alcohol intake was
largely in the form of spirits. This relation between prefer-
ence for spirits and drunkenness is independent of the fre-
quency of alcohol intake (Research Question 3). The link
between drunkenness and both predictors varies consider-
ably between countries, and differences in drunkenness be-
tween countries are apparent when these predictors are
included in the HLM examination of drunkenness. Drunk-
enness varies between countries, and our analysis indicates
that it is relevant to explore how alcohol intake and a pref-
erence for spirits are moderated by each country.

One important national characteristic that predicts dif-
ferences between countries was geographical location (Re-
search Question 4). For both genders, lower numbers of
drunkenness occasions were observed in southern European
countries, whereas higher numbers were found in
Scandinavia, the Baltic countries and Russia. These coun-
tries also show strong relations between frequency of alco-

hol intake and drunkenness in male students. Geographical
location, in fact, may be a proxy for the different drinking
cultures found in Nordic and southern European countries.
Countries with important per capita alcohol intake from
spirits show high correlations between the percentage of
alcohol intake from spirits and drunkenness in male ado-
lescents, and countries with marked unemployment rates
have lower correlations between the frequency of alcohol
intake and drunkenness in this group.

Other country characteristics such as population density,
gross domestic product, mass media campaigns and BAC
limit for driving show no significant relation to the preva-
lence of drunkenness in our final model. Unexpected re-
sults were found in the females' final model: More
drunkenness occasions can be observed in countries where
alcohol advertising is more restricted. High per capita con-
sumption in a country's population is associated with low
correlations between spirits intake and drunkenness. Regu-
lating availability of alcohol to youth, on the other hand, is
significantly associated with a more important regression
of spirits intake on drunkenness. These unexpected results
may be seen against the background evidence that the gen-
der gap in adolescent drinking practices is diminishing
(Johnston et al., 1991), and increases in drinking may be
expected among females, as is already true in the case of
smoking (WHO, 1999a). In male-dominated drinking cul-
tures, especially in alcohol-pennissive countries, classic gen-
der roles and sex stereotyping may compel female students
to drink less in conformity with the culture's expectations.

The frequency of alcohol intake and the extent to which
this intake can be attributed to spirits are important media-
tors for the prevention of drunkenness. Drunkenness itself
can be addressed by preventive action (e.g., by mass media
campaigns). In finding that frequency and, even more so,
preference for spirits, are significantly related to drunken-
ness, we may have identified variables that may prove sen-
sible and well defined targets for preventive action and
policy measures.

Given the differences between countries, however, there
is no "one size fits all" measure. According to our results,
one may expect higher effects from preventive action and
policy measures in countries where a significant associa-
tion of frequency of alcohol intake with drunkenness exists
(e.g., in Scandinavian countries, the Baltic countries and
Russia).

On the other hand, we cannot conclude from our study
which preventive actions and policy measures really work.
Advertising restriction and the regulation of availability of
alcohol to youth may be expected to reduce drunkenness or
its precursors. However, for females, the covariation was
found to be in the opposite direction. It may well be that in
countries with major problems linked to patterns of alcohol
use, more regulation and prevention is already applied to
address them. In analyzing cross-sectional data, however, it
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is difficult to establish a causal relationship between inter-
vention and outcome.

Another problem lies in the reliability, validity and rel-
evance of the included country-level variables. They were
taken from the Global Alcohol Database (WHO, ]999b),
which holds informnation provided directly by WHO Mem-
ber States and key informants, as well as from published
articles and reviews. This database represents a tremendous
work, given the fact that different sources sometimes pro-
vided inconsistent and conflicting information, thereby chal-
lenging its reliability and validity. "Despite the efforts made
by WHO to obtain and validate data and information, many
gaps in, and uncertainties about, the actual alcohol and
health situation in WHO Member States remain" (WHO,
1999b, p. 5). In the present study we also tried to validate
the WHO infornation through the feedback of the princi-
pal investigators of 22 countries involved in the HBSC
study. Furthermore, the relevance of the country-level vari-
ables to the individual behavior in young people may be
questionable. For example, BAC limit for driving is an im-
portant national policy response to alcohol misuse, but is
this legislative control relevant for reducing drunkenness
of 15 year olds?

In addition, we have to deal with omitted-variable bias.
Education and health promotion addressing the use of alco-
hol among young people are usually presented at schools
and local community and health centers. Programs tended
to vary in content, quality and quantity, and not much in-
formnation on this variation was available (Rehn, 2001). All
of the included countries reported that school-based pro-
grams preventing alcohol misuse were applied and that
therefore no variation for the analysis was left. Cross-
national differences in the prominence of advertising were
not taken into account, although these persuasional mes-
sages may be effective for selling alcohol (Wyllie et al.,
1998a,b). Regulation of alcohol availability to youth via a
policy for outlets (number of outlets, opening hours, train-
ing of managers and servers, etc.) as well as the licensing
system for alcohol production and sale should also be con-
sidered in conjunction with a system of applying warning
labels on alcoholic beverages. Alcohol taxes may be a po-
tent tool of prevention policy, particularly for price sensi-
tive young drinkers. Because affordability affects the
behavior of young people in particular, charging a duty on
spirits could be a potentially important deterrent (Guindon
et al., 2002). Defining a unit measure by which to compare
the prices of spirits is difficult, however, because more than
half of the distilled spirits worldwide are local products
(Impact Databank, 1995) that vary considerably in alcohol
percentage.

The high prevalence of drunkenness as well as the trend
towards more drunkenness- especially that involving the
use of spirits-can be observed in many countries. Detri-
mental effects on health can be expected and effective policy
initiatives should be taken. Knowledge of the variation in

policy and preventive measures that exist between coun-
tries combined with data on alcohol use, health and health
behavior of national representative samples of young people
represent a unique possibility to research effective mea-
sures to curb drunkenness. Future research should bring
together more, and more reliable and valid, data on the
individual and the structural level.

Acknowledgments

The authors would like to thank Jim Ross (United States) and Wolfgang
Settertobulte (Germany) for their helpful comments on an earlier draft of
this article.

References

Bor ImR. S. The effectiveness of same-sex versus opposite-sex role mod-
els in advertisements to reduce alcohol consumption in teenagers. Ad-
dict. Behav. 19: 69-82, 1994.

BR) K, A. AND RAli1DENBI:SH, S.W. Hierarchical Linear Models: Applica-

tions and Data Analysis Methods, Thousand Oaks, CA: Sage, 1992.
CASTRO, F.G. and GIuTIERRES, S. Drug and alcohol use among rural Mexi-

can Amencans. In: RoBERTSON, E.B., SLOBODA, Z., BoVD, G.M., BEATTr.

L. AND Kozri_ N.J. (Eds.) Rural Substance Abuse: State of Knowledge
and Issues. NIDA Research Monograph No. 168, NIH Publication No.
97-4177. Washington: Government Printing Office. 1997, pp. 498-530.

Cl AI SSFN, B. Alcohol disorders and re-employment in a 5-year follow-up
of long-tern unemployed. Addiction 94: 133-138. 1999.

CI RRI.. C. Health Behavior in School-Aged Children: Research Protocol
for the 1997-98 Survey, Geneva, Switzerland: Coordinating Center for
the Study of Health Behavior in School-Aged Children. World Health
Organization, 1998.

DFI iRANDL, M., Ku NTS( HE, E.N. AND SC HMID, H. Befragung zum

Gesundheitsverhalten von 12- bis 15-j5hrigen Schiulerinnen: Deskriptive
Statistik der 1998 erhobenen Gesamtschweizer Daten, Lausanne, Swit-
zerland: Schweizerische Fachstelle fur Alkohol- und andere
Drogenprobleme, 1999a.

DFI uRANDi., M., KiuNTSCHE, E.N. AND Sco'MiI). H. Enquete sur les
comportements de sante chez les ecoliers de 12 a 15 ans. Une statistique
descriptive des donnres nationales de 1998, Lausanne, Switzerland:
Institut Suisse de Pr&vention de I'Alcoolisme et Autres Toxicomanies,
1999b.

EDtIARDS, G., ANDERSON, P., BABOR, T.F., CASSWsiLi. S.. FFRRsNcE, R..

Ge SBRI GT., N., GODFRFY, C., HOLDER, H.D., LEMMENS, P., MAKELA,

K., MlDANIK, L.T., NORSTRoM, T., OSTERBERG,, E., ROMELSIO, A., RooMt,

R._ SItMPR A, J. AND SKoG, O.-J. Alcohol Policy and the Public Good.
New York: Oxford Univ. Press., 1994.

Es ANS, R., RoZELLL, R.. MITTELMARK, M., RoZiIF.E, R.M., HANSEN, W.B.,

BANE., A.L. AND HAIRS, J. Deterring the onset of smoking in children:
Knowledge of immediate physiological effects and coping with peer
pressure, media pressure, and parent modeling. J. Appl. Social Psychol.
8: 126-135. 1978.

GMEL, G. AND SCNIMID. H. (Eds.) Alkoholkonsum in der Schweiz: Ergebnisse
der ersten Schweizerischen Gesundheitsbefragung 1992;1993, Ham-
burg, Germany: Verlag Dr. Kovac, 1996.

GRELNBLATT, J.C. Patterns of Alcohol Use among Adolescents and Asso-
ciations with Emotional and Behavioral Problems, Bethesda, MD: Of-
fice of Applied Studies, Substance Abuse and Mental Health Services
Administration, 2000.

GRi BE, J.W. Alcohol portrayals and alcohol advertising on television: Con-
tent and effects on children and adolescents. Alcohol HIth Res. World
17: 61-66. 1993.

660



SCHMID ET AL.

GUINDON, G.E., ToBIN, S. AND YACH, D. Trends and affordability of ciga-
rette prices: Ample room for tax increases and related health gains.
Tobacco Control 11: 35-43, 2002.

HIBELL, B., ANDERssoN, B., AHIMSTROM, S., BALAKIREVA, O., BJARNASON, T.,
KoKKEvI, A. AND MORGAN, M. The 1999 ESPAD Report (European
School Survey Project on Alcohol and Other Drugs): Alcohol and
Other Drug Use among Students in 30 European Countries, Stockholm,
Sweden: Swedish Council for Information on Alcohol and Other Drugs,
2000.

HrNGsON, R.W. Prevention of alcohol-impaired driving. Alcohol Hlth Res.
World 17: 28-34, 1993.

Hox, J.J. Applied Multilevel Analysis, 2nd Edition, Amsterdam, The Neth-
erlands: TT-Publikaties, 1995.

Hox, J.J. Multilevel modeling: When and why. In: BALDERJAHN, I., MATHAR,

R. AND SCHADER, M. (Eds.) Classification, Data Analysis, and Data
Highways, New York: Springer-Verlag, 1998, pp. 147-154.

IMPACT DATABANK Worldwide Spirits Report, New York: Shanken Com-
munications, 1995.

JANIN JACQUAT, B., FRAN(5OIS, Y. AND SCHMID, H. Konsum psychoaktiver
Substanzen. In: SCHMID, H., KUNTSCHE, E.N. AND DELGRANDE, M. (Eds.)
Anpassen, Ausweichen, Auflehnen? Fakten und Hintergrunde zur
Psychosozialen Gesumdheit und zum Konsum Psychoaktiver Substanzen
von Schuilefinnen und Schulem, Bem, Switzerland: Haupt, 2001, pp.
347-391.

JOHNSTON, L.D., O'MALLEY, P.M. AND BACHMAN, J.G. Drug Use among
American High School Seniors, College Students and Young Adults,
1975-1990, Vol. 1, DHM1S Publication No. (ADM) 91-1813, Washing-
ton: Govermment Printing Office, 1991.

JOHNSTON, L.D., O'MALLEY, P.M. AND BACHMAN, J.G. National Survey Re-
sults on Drug Use from the Monitoring the Future Study, 1975-1997,
Vol.], NIH Publication No. 98-4345, Washington: Govemrmnent Print-
ing Office, 1998.

KrLTY, K.M. Drinking styles of adolescents and young adults. J. Stud.
Alcohol 51: 556-564, 1990.

KING, A., BOYCE, W.F. AND KING, M.A. Trends in the lealth of Canadian
Youth (La sante des jeunes, tendances au Canada), Ottawa, Canada:
Health Canada, 1999.

KING, A., WOLD, B., SMITH, C.T. AND HAREL, Y. The Health of Youth: A
Cross-National Survey, European Series No. 69, Copenhagen, Den-
mark: Regional Publications, World Health Organization, 1996.

KLITZNER, M., STEWART, K. AND FISHER, D. Reducing underage drinking
and its consequences. Alcohol Hlth Res. World 17: 12-18, 1993.

LINTONEN, T., RIMPELA, M., VIKAT, A. AND RIMPELA, A. The effect of soci-
etal changes on drunkenness trends in early adolescence. Hlth Educ.
Res. 15: 261-269, 2000.

MIDANIK, L.T. Drunmkenness, feeling the effects and 5+ measures. Addic-
tion 94: 887-897, 1999.

NIc GABHAINN, S. AND FRANCOIS, Y. Substance use. In: CURRIE, C.,
HLRRELMANN, K., SETTERTOBULTE, W., SMITH, R. AND TODD, J. (Eds.)
Health and Health Behaviour among Young People, Copenhagen, Den-

mark: Regional Office for Europe, World Health Organization, 2000,
pp. 97-114.

RAUDENaUSH, S.W. Hierarchical models. In: KoTZ, S. (Ed.) Encyclopedia
of Statistical Sciences, Update, Vol. 3, New York: John Wiley & Sons,
1999, pp. 318-323.

REHM, J. AND GMEL, G. Gaps and needs in intemational alcohol epidemiol-
ogy. J. Subst. Use 5: 6-13, 2000.

REHN, N. Young People and Alcohol: Alcohol Policy Profiles in the Euro-
pean Region of the World Health Organization, Geneva, Switzerland:
World Health Organization, 2001.

SCHMID, H. Female and male students' intention to accept illicit drugs as a
function of their risk perception and risk taking. Swiss J. Psychol. 57:
47-56, 1998.

SELLS, C.W. AND BLUM, R.W. Current trends in adolescent health. In:
DICLEMENTE, R.J., HANSEN, W.B. AND PONTON, L.E. (Eds.) Handbook
of Adolescent Health Risk Behavior, New York: Plenum Press, 1996,
pp. 5-34.

SHOPE, J.T., WALLER, P.F. AND LANG, S.W. Alcohol-related predictors of
adolescent driving: Gender differences in crashes and offences. Accid.
Anal. Prev. 28: 755-764, 1996.

SIMPURA, J. AND KARLSSON, T. Trends in drinking pattems among adult
population in 15 European countries, 1950 to 2000: A review. Nordic
Stud. Alcohol Drugs 18: 31-54, 2000.

SMART, R.G. AND WALSH, G.W. Do some types of alcoholic beverages
lead to more problems for adolescents? J. Stud. Alcohol 56: 35-38,
1995.

SNIJDERs, T. Analysis of longitudinal data using the hierarchical linear
model. Qual. Quant. 30: 405-426, 1996.

WINDLE, M., SHoEr, J.T. AND BUKSTEIN, 0. Alcohol use. ln: DICLEMFNTE,
R.J., HANSEN, W.B. AND PONTON, L.E. (Eds.) Handbook of Adolescent
Health Risk Behavior, New York: Plenum Press, 1996, pp. 115-159.

WORLD HEALTH ORGANIZATION. "Kobe Declaration" Calls for a Halt to the
Tobacco Menace among Women and Children, Press Release WHO/
71, Geneva, Switzerland, November 18, 1 999a.

WORLD HEALTH ORGANIZATION. Global Status Report on Alcohol, Geneva,
Switzerland: Substance Abuse Department, Social Change and Mental
Health, World Health Organization, 1 999b.

WORLD HEALTH ORGAN12ATION. lntemational Guide for Monitoring Alco-
hol Consumption and Related Harm, Geneva, Switzerland: Depart-
ment of Mental Health and Substance Dependence, Noncommunicable
Diseases and Mental Health Cluster, World Health Organization, 2000.

WYLLIE, A., ZHANG, J.F. AND CASSWELL, S. Responses to televised adver-
tisements associated with drinking behaviour of 10-17-year-olds. Ad-
diction 93: 361-371, 1998a.

WYLLIE, A., ZHANG, J.F. AND CASSWELL, S. Positive responses to televised
beer advertisements associated with drinkdng and problems reported
by 18 to 29-year-olds. Addiction 93: 749-760, 1998b.

ZADOR, P.L., KRAWCHUK, S.A. AND VOAS, R.B. Alcohol-related relative
risk of driver fatalities and driver improvement in fatal crashes in
relation to driver age and gender: An update using 1996 data. J. Stud.
Alcohol 61: 387-395, 2000.

661



COPYRIGHT INFORMATION

TITLE: Drunkenness among Young People: A Cross-National
Comparison

SOURCE: J Stud Alcohol 64 no5 S 2003
WN: 0324402128008

The magazine publisher is the copyright holder of this article and it
is reproduced with permission. Further reproduction of this article in
violation of the copyright is prohibited.

Copyright 1982-2003 The H.W. Wilson Company.  All rights reserved.


