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Objective: To compare adolescent cannabis use be-
tween 2002 and 2006 and to investigate links to the fre-
quency of evenings spent out with friends.

Design: The Health Behavior in School-Aged Children
study, an international study carried out in collabora-
tion with the World Health Organization/Europe.

Setting: A total of 31 mostly European and North Ameri-
can countries and regions.

Participants: A total of 93 297 students aged 15 years.

Outcome Measure: Cannabis use in the last 12 months
in relation to the mean frequency of evenings out with
friends per week.

Results: A decrease in the prevalence of cannabis use
was found in most of the 31 participating countries and
regions. The most marked decreases were found in En-

gland, Portugal, Switzerland, Slovenia, and Canada. In-
creases occurred only in Estonia, Lithuania, Malta, and
among Russian girls. The more frequently adolescents
reported going out with their friends in the evenings, the
more likely they were to report using cannabis. This link
was consistent for boys and girls and across survey years.
Across countries, changes in the mean frequency of eve-
nings spent out were strongly linked to changes in can-
nabis use.

Conclusions: The findings are consistent with the hy-
pothesis that by going out less frequently in the eve-
nings with friends, adolescents had fewer opportunities
to obtain and use cannabis. Future research is needed to
learn more about the nature of evenings out with friends
and related factors that might explain changes in ado-
lescent cannabis use over time.
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ANNABIS USE AMONG
young people is a serious
public health concern. Re-
cent evidence suggests that
cannabis use may contrib-

together, it appears that the likelihood of
cannabis use increases if in their various
social and physical environments adoles-
cents are exposed to cannabis use or have
the opportunity to use it.” For example,
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ute to motor vehicle and other injuries,
chronic inflammatory and cancerous
changes in the airways, and depression
and other mental health problems, particu-
larly in susceptible youth.! In addition, lon-
gitudinal studies have demonstrated that
cannabis use has detrimental effects on
school-related variables such as academic
performance and completion of school-
ing,>* thus impeding adolescent develop-
ment and future career opportunities.
One factor that may help explain why
adolescents engage in cannabis use is as-
sociation with cannabis-using peers, which
can increase the availability of cannabis and
socially influence use.*” Ennett et al® con-
cluded that both social interactions and en-
vironmental factors are important deter-
minants of adolescent cannabis use. Taken

the frequency of evenings out with friends
was repeatedly shown to be a particularly
strong predictor of adolescent cannabis use
in various countries,®’ probably because
itreflects both opportunities to use and so-
cial influences on use.

For editorial comment
see page 183

The prevalence of adolescent canna-
bis use increased from 1991 to 1997 in
the United States'® and from 1995 to
2003 in most European countries.'"!?
Recent evidence suggests, however, that
there has been a decrease in cannabis
prevalence from 2002 to 2006 in some
Western European countries and in the
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Table 1. Final Sample Sizes According to Country, Sex,
and Survey Year
Sample Size, No.
I Boys Girls
Country I 2002 2006 L 2002 2006 I
Austria 583 629 585 763
Flemish-speaking Belgium 973 774 967 739
French-speaking Belgium 618 683 726 649
Canada 475 1013 636 1134
Czech Republic 783 792 846 789
Denmark 634 662 689 712
England 733 651 903 666
Estonia 615 766 645 754
Finland 811 665 841 779
France 1240 1086 1262 1034
Germany 770 1139 837 1181
Greece 620 583 675 705
Hungary 489 488 801 600
Ireland 327 780 557 679
Israel 627 633 777 1097
Italy 535 615 675 618
Lithuania 967 869 918 895
Former Yugoslav Republic 652 914 709 925
of Macedonia

Malta 273 173 314 159
The Netherlands 612 650 621 669
Poland 1001 1062 1094 1178
Portugal 356 562 395 732
Russia 978 1048 1239 1318
Scotland 559 1011 561 1025
Slovenia 523 724 502 754
Spain 786 1417 885 1480
Sweden 591 702 593 730
Switzerland 720 663 687 71
Ukraine 698 724 854 917
United States 665 624 801 615
Wales 571 635 539 634
Total 20785 23737 23134 25641

United States.'®!%!> Researchers expected, in contrast,
an increase in cannabis use particularly in the central
and eastern European regions due to the rapid devel-
opment of market-orientated economies in these
countries and the fact that cannabis use among adoles-
cents is generally higher in highly developed coun-
tries.” Unfortunately, a broad international overview of
cannabis use trends and possible explanations across
countries is lacking.

The aim of this study is to compare the prevalence of
12-month cannabis use between 2002 and 2006 in 15-
year-old individuals from 31 European and North Ameri-
can countries and regions. In line with the exposure op-
portunity framework’ and recent evidence,®® we expect
that cannabis use across countries is related to the num-
ber of evenings out with friends.

In addition, we aim to determine if the changes in can-
nabis use from 2002 to 2006 are associated with changes
in the number of evenings out with friends. There are 2
possible explanations for such a relationship. One is that
the association between evenings out and cannabis use
was greater in 2002 than in 2006. This would mean that
adolescents went out in 2006 to the same extent but they

were less at risk to take cannabis when they went out.
However, previous research among adolescents in the
United States demonstrated that the frequency of eve-
nings out per week was linked to cannabis use to the same
extent in each survey year from 1976 to 1997.% The al-
ternate possibility, all other things being equal, is that
changes in cannabis use occur parallel to changes in the
mean frequency of evenings out with friends rather than
changes in the association of these 2 variables over time.

DR METHODS Ry

STUDY DESIGN

The data used for the analyses were part of the Health Behav-
iour in School-Aged Children (HBSC) study.'*"> The HBSC sur-
veys have been conducted every 4 years since 1983/1984 in sev-
eral (mostly European) countries and regions in collaboration
with the World Health Organization. A total of 35 countries
participated in the 2001/2002 data collection wave and 41 coun-
tries participated 2005/2006 survey. One of the 35 countries
participating in 2002 did not participate in 2006; another did
not ask questions on cannabis use in 2006. Two other coun-
tries had a high number of missing values (ie, more than 20%)
for the variables used in this study. Consequently, 31 coun-
tries were included for cross-survey comparisons.

Data were collected on the basis of anonymous self-report
questionnaires distributed in the classroom. Students were se-
lected using a clustered sampling design in which either single
classes or entire grades from schools served as the sampling units.
In each country, every effort was taken to ensure that the in-
ternational research protocol was followed to ensure consis-
tency in survey instruments, data collection, and processing pro-
cedures. At the student participant level, known response rates
varied from 64.5% to 91.2% across countries.'® Each partici-
pating country obtained approval to conduct the survey from
the relevant ethics review board or equivalent regulatory in-
stitution. Further information about the survey procedures can
be found in Roberts et al'” and online at www.hbsc.org.

MEASURES

The questionnaire was developed by an interdisciplinary re-
search group from the participating countries. Under supervi-
sion of the national research teams, a translation/back trans-
lation procedure was used to guarantee language equivalence.'’
The prevalence of cannabis use was assessed by the question,
“Have you ever taken cannabis (joint, shit, grass, marijuana,
hashish) in the last 12 months?” Answer categories ranging from
“never” to “40 times or more” were recoded as 0 for no use and
1 for use 1 or more times. To assess the frequency of evenings
spent out with friends, the question asked was, “How many eve-
nings per week do you usually spend out with your friends?”
The values of the answer categories ranged from O to 7 eve-
nings per week.

STATISTICAL ANALYSIS

Adolescents who did not indicate their cannabis use or the num-
ber of evenings spent out (5.6% in total) were excluded from
the analysis. The final sample consisted of 93 297 individuals
aged 15 years (52.3% girls; see Table 1 for a detailed over-
view of sample sizes according to sex, country, and survey year).

To determine the statistical significance of changes across the
survey years in each country, x* tests were used to compare can-
nabis use prevalence reported in 2006 compared with 2002 and
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Table 2. Prevalence of Cannabis Use Over 12 Months in 2002 and 2006 by Sex and Country
Percentage

I Boys Girls I
Country? I2002 2006 (:hangeI I2[)02 2006 (:hangeI
Canada 43.2 30.2 -13.0 374 27.6 -9.8b
Switzerland 39.8 26.8 -13.0P 35.4 231 -12.3P
United States 36.3 24.4 -11.9b 26.2 24.2 -2.0
Estonia 18.1 24.0 +5.9d 10.8 14.3 +3.5¢
Spain 31.6 23.9 -7.7° 29.9 23.9 -6.0d
France 31.0 23.0 -8.0b 23.6 20.7 -2.9
Wales 26.3 22.7 -3.6 24.3 24.4 +0.1
Scotland 31.3 22.5 -8.8b 29.6 21.4 -8.2b
The Netherlands 24.3 21.6 -2.7 19.3 18.0 =13
England 37.4 21.2 -16.2P 32.4 18.6 -13.8P
Italy 235 20.7 -2.8 16.7 15.1 -1.6
Ireland 25.6 20.6 -5.0 14.4 15.4 +1.0
Czech Republic 30.9 20.3 -10.6P 23.1 18.3 -4.8°¢
French-speaking Belgium 28.5 20.2 -g.3d 19.8 14.8 -5.0¢
Flemish-speaking Belgium 22.8 19.2 -3.6 20.7 12.7 -8.0b
Poland 20.7 18.5 -2.2 9.4 8.8 -0.6
Slovenia 27.1 15.1 -12.00 215 10.0 -11.50
Denmark 241 14.3 -9.8b 18.8 9.4 -9.4b
Ukraine 21.0 14.1 -6.90 7.7 5.2 250
Germany 22.3 12.8 -9.5b 14.9 10.2 -4.74
Russia 13.3 12.8 -0.5 &1l 8.6 +3.5d
Lithuania 8.7 10.6 +1.9 3.0 6.0 +3.0d
Austria 12.3 10.3 -2.0 10.5 8.3 -2.2
Hungary 15.2 10.3 -4.9¢ 9.7 7.8 -1.9
Portugal 24.9 9.8 -15.1b 145 5.9 -8.6"
Malta 7.0 9.7 +2.7 4.2 9.8 +5.6¢
Finland 7.8 7.0 -0.8 6.8 43 -3¢
Israel 9.0 6.8 -2.2 42 2.2 -2.0°¢
Greece 6.4 41 -2.3 21 1.9 -0.2
Sweden 49 3.9 -1.0 45 2.5 -2.0
Former Yugoslav Republic of Macedonia 3.9 3.7 -0.2 2.2 2.2 0.0

3Countries are in order by prevalence in 2006 among boys; x7 tests.
bp<.001.

Cp<.05.

dp< 01.

t tests were used to compare the mean frequency of evenings out
in 2006 with that of 2002. To assess the link between evenings
out with friends and cannabis use, multiple logistic regression
analyses were conducted in which cannabis use was the depen-
dent variable and evenings out, survey year, and the interaction
of the 2 variables were the independent variables. The interac-
tion was included to investigate whether the link between eve-
nings out and cannabis use changed over the survey years. To
investigate whether changes in cannabis use occurred in paral-
lel with changes in the average number of evenings out with
friends, the change in scores of both variables across the survey
years in each country were correlated and plotted.

Owing to known differences in cannabis use between
sexes,'"* all analyses were conducted for boys and girls sepa-
rately. The sampling units in the present study were classes or
schools, not individuals. In such a cluster sampling, standard
errors are usually smaller than in simple random sampling (ie,
participants are more similar to each other because they are in
the same school class in which individuals influence each other).
Smaller standard errors artificially enhance test power.'® To coun-
teract the potential enhancement in test power, the sample was
down-weighted before conducting statistical analysis. Roberts
etal” suggested a down-weighting factor of 0.0833 correspond-
ing to a sampling design effect of 1.2.

BN RESULTS R

Asshown in Table 2, the prevalence of cannabis use ranged
considerably from country to country in both 2002 and 2006.
Prevalence was higher among boys than girls in every coun-
try, insome cases by afactor of 2 or even 3, butin some cases
only marginally. Between 2002 and 2006, there was a de-
crease in the prevalence of cannabis use in almost all par-
ticipating countries and regions among both boys and girls.
The most marked decreases were found in countries with
initially high prevalence such as England, Switzerland,
Canada, and the United States, but decreases greater than
10% also occurred in Portugal, Slovenia, and the Czech Re-
public. Despite decreases, Canada, Switzerland, and the United
States remain the countries with the highest prevalence of
cannabis use among 15-year-old adolescents. Declines oc-
curred among both boys and girls, but the magnitude of these
changes varied from country to country, and in 2006 the
prevalence among girls was higher than among boys in Wales
and within 1 percentage point in Spain and Scotland. De-
spite declines over time in most countries, more than 1 of
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Table 3. Mean Number of Evenings Spent Out With Friends per Week and £ Values by Sex and Country
Evenings Spent Out With Friends, No.

I Boys Girls I
Country? I2002 2006 (:hangeI I2[)02 2006 (:hangeI
Ukraine 4.21 415 -.06 8.3 3.66 +.33¢
Russia 413 3.85 =270 3.76 3.78 +.02
Scotland 4.14 3.77 -.37¢ 3.62 3.21 -42d
Estonia 3.42 3.56 +.14 3.01 3.26 +.25b0
Spain 3.61 3.56 -.05 3.27 3.14 -13
Wales 3.44 3.48 +.03 2.99 2.94 -.05
Former Yugoslav Republic of Macedonia 3.21 3.43 +.22b 2.30 2.75 +.464
Ireland 3.10 3.41 +.31 2.93 2.91 -.02
Finland 3.84 3.40 444 881 3.01 -50d
England 3.49 3.11 -.38¢ 2.90 2.69 -.22
Canada 3.29 2.94 -.35¢ 2.85 2.68 =17
Lithuania 2.87 2.87 .00 2.41 2.49 +.08
Israel 3.29 2.72 - 574 2.77 2.16 -.60d
Greece 2.52 2.69 +.17 1.96 2.06 +.10
Italy 2.61 2.69 +.07 1.90 2.09 +.19
Poland 2.50 2.64 +.14 2.19 2.33 +.14
Malta 1.90 2.61 +.71d 1.63 2.43 +.80d
Flemish-speaking Belgium 2.56 2.57 +.01 217 218 +.01
Sweden 2.76 2.57 -19 2.29 217 -12
United States 3.14 2.49 -.644 2.80 213 674
Denmark 2.60 2.41 -19 2.56 2.33 -.24b
The Netherlands 2.98 2.39 -.59¢ 2.64 2.29 -.34¢
Czech Republic 2.75 2.38 -.360 2.65 2.32 -.33¢
Germany 2.80 2.37 -.43d 2.73 2.35 -.38d
Slovenia 2.48 215 -.34¢ 2.39 1.74 -.654
France 1.80 1.93 +.13 1.28 1.33 +.05
Austria 1.57 1.85 +.28¢ 1.60 1.60 .00
Switzerland 215 1.73 - 424 1.93 1.56 -.37¢
French-speaking Belgium 1.74 1.67 -.07 1.39 1.28 -1
Hungary 1.81 1.66 -15 1.65 1.58 -.07
Portugal .38 1.56 +.23 0.92 1.02 +.10

2Countries ordered by mean frequency in 2006 among boys; t tests.
bp< 05.

Cp<.01.

dp< .001.

5boysand 1 of 6 girls had taken cannabis in the last 12 months
in more than one-third of the participating countries. In 4
countries (ie, Estonia, Lithuania, Russia, and Malta), increases
were found, and in each case these increases were particu-
larly pronounced among girls.

The average number of evenings out with friends
ranged considerably in both survey years, from about 1
evening per week among Portuguese girls to more than
3 evenings per week among boys and girls in the Ukraine,
Russia, Scotland, Estonia, and Spain. From 2002 to 2006,
there was a decrease in the mean number of evenings out
with friends per week in most participating countries
(Table 3). The most marked decreases were found in
the United States, Israel, the Netherlands, Finland, Ger-
many, and Slovenia. However, increases were found in
Malta, the Former Yugoslav Republic of Macedonia, Aus-
tria, Portugal, Estonia, and other countries.

Table 4 provides the results of logistic regression
analyses to determine cannabis prevalence based on sur-
vey year, the frequency of evenings out with friends per
week, and the interaction of both variables. For coun-
tries in which cannabis use decreased between 2002 and
20006, the declines were significant among both boys and

girls. In countries in which cannabis use increased be-
tween 2002 and 2000, average increases occurred among
both boys and girls, but this was only significant for girls,
ie, the higher number of evenings out with friends, the
higher the likelihood of having taken cannabis in the last
12 months. In both countries with a decrease and those
with an increase, prevalence among both boys and girls
was associated with evenings out with friends. Interac-
tions between survey year and evenings out were not sig-
nificant, ie, in both survey years the relationship be-
tween evenings out and cannabis use was similar.

To investigate whether changes in cannabis use oc-
cur parallel to changes in the number of evenings out with
friends, the change in scores of both variables across the
survey years in each country were plotted in the Figure.
Countries with a large decrease in prevalence of canna-
bis use, such as England, are located at the bottom of the
graph and those with a large increase, such as Estonia,
are located at the top. Countries with a large decrease in
the mean frequency of evenings out, such as the United
States, are located toward the left side of the graphs and
those with a large increase, such as Malta, are toward the
right side of the graphs. In both scatter plots, the gen-
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and for Countries With Decreasing or Increasing Cannabis Use

Table 4. Association Between the Prevalence of Cannabis Use, Survey Year, and Evenings Out With Friends for Boys and Girls

OR (95% CI)

Boys Girls

Decreasing
Survey year?
Evenings out with friends®
Interaction of survey year with evenings out®
R(ZNagelkerke)a %
Increasing®
Survey year?
Evenings out with friends®?
Interaction of survey year with evenings out®
R(ZNagelkerke)y %

0.71 (0.64-0.79)°

1.32 (1.24-1.39)¢

1.01 (0.98-1.03)
8.2

0.66 (0.59-0.73)¢

1.27 (1.27-1.29)

1.01 (0.99-1.04)
7.9

1.80 (1.13-2.86)°

1.33 (1.23-1.44)¢

0.98 (0.89-1.08)
7.4

1.42 (0.98-2.10)

1.32 (1.24-1.39)°

0.97 (0.90-1.05)
75

Abbreviations: Cl, confidence interval; OR, odds ratio.
2Coding: 0, 2002; 1, 2006.

b Answers range from 0 to 7 evenings per week.
Cp<.05.

dEstonia, Lithuania, Malta, and Russia.

€p<.001.

eral tendency emerges that countries that had a large (posi-
tive or negative) difference across the survey years in the
mean frequency of evenings out with friends also had a
large (positive or negative) difference in cannabis use
prevalence. This was confirmed by the regression line in
the Figure and by the high correlation of both differ-
ence scores across countries (n=31; ry,0,,=0.43, P <.05;
Tans=53, P<.01). The differences in prevalence and eve-
nings out with friends had a shared variance (R*) of 19%
and 28% among boys and girls, respectively. There was,
however, one exception. Among boys in Portugal, a sig-
nificant decrease in cannabis use occurred while there
was a slight increase in the mean frequency of evenings
spent out. Excluding Portuguese boys resulted in an even
higher correlation in the difference scores (n=30;
Thoys=0.54; P<<.01) and an increase in the shared vari-
ance to 29%.

DR COMMENT Ry

Cannabis use in the 12 months surveyed among 15-year-
old adolescents was found to vary considerably across the
31 countries, ranging from less than 5% in Sweden and
the Former Yugoslav Republic of Macedonia to more than
30% in Canada, Switzerland, and the United States. How-
ever, the findings indicate a decrease in prevalence among
both boys and girls from 2002 to 2006 in most of the 31
participating countries and regions. Only in Lithuania,
Malta, and among Russian girls, where the prevalence in
2002 was relatively low, and in Estonia, where the preva-
lence in 2002 was relatively high, were increases in can-
nabis use found.

These results are consistent with evidence that ado-
lescent cannabis use has declined since the late 1990s in
the United States' and that the increase in prevalence
reported in most Western European countries until 2002
and 20032 may have reversed.'*"> The data also indi-
cated that in some, mostly Eastern European, countries
there was an increase in prevalence that might be due to

the rapid development of market-oriented economies in
these countries.’

Based on the exposure opportunity framework,” we
explored the possibility that the changes in cannabis use
over the survey years were associated with changes in the
frequency of evenings spent out with friends. The re-
sults showed significant associations between the num-
ber of evenings adolescents go out with their friends and
the likelihood of using cannabis over 12 months.®° This
was the case whether prevalence decreased or increased
from 2002 to 2006. Frequently going out in the eve-
nings with friends might expose adolescents to canna-
bis use in their social and physical environments and pro-
vide them with opportunity and social influence to use
cannabis.

Consistent with previous research among adoles-
cents in the United States,® the link between evenings out
and cannabis use was found to be the same in both sur-
vey years and independent of whether cannabis use preva-
lence decreased or increased in a country. Therefore we
investigated whether, across the participating 31 coun-
tries, changes in cannabis use occurred parallel to changes
in the mean frequency of evenings out. With the excep-
tion of boys in Portugal, the results were very consis-
tent, demonstrating that at the country level, the change
in cannabis use over time occurred parallel to changes
in the mean frequency of evenings out with friends (ie,
decrease or increase). Correlations of greater than 0.5 and
shared variance of nearly one-third, as found in these
analyses, are large effect sizes that are exceptional in so-
cial science.” Taken together, the results indicate that
in most countries, adolescents went out less frequently
in 2006 than in 2002 and fewer adolescents took canna-
bis. However, in both survey years, those who went out
with friends more frequently were also more likely to use
cannabis.

Besides a decline in going out in the evenings there
might be a variety of other reasons for the decline in can-
nabis use in most of the participating countries, includ-
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Figure. Differences in the prevalence of cannabis use from 2002 to 2006 vs the difference in the mean frequency of evenings spent out for boys (A, R?=0.19) and
girls (B; R?=0.28) in 31 participating countries. BE-Fl indicates Flemish-speaking Belgium; BE-Fr, French-speaking Belgium; CA, Canada; CZ, Czech Republic;

DK, Denmark; ENG, England; EE, Estonia; Fl, Finland; FR, France; DE, Germany; GR, Greece; HU, Hungary; IE, Ireland; IL, Israel; IT, Italy; LT, Lithuania;

MK, Former Yugoslav Republic of Macedonia; MT, Malta; NL, the Netherlands; PL, Poland; PT, Portugal; RU, Russia; SCT, Scotland; SI, Slovenia; ES, Spain;

CH, Switzerland; UA, Ukraine; US, United States; WLS, Wales.

ing prevention efforts, availability, the vicissitude of ado-
lescent preferences, or variation in secular substance use
trends. It is even less clear what might have caused the
general decrease in evenings out with friends. It could
be the case that new forms of communication, such as
e-mail, mobile phones, and short message service, may
have partly replaced face-to-face contacts, leading to fewer
social contacts in the evenings. It is further possible that
the high prevalence of cannabis use in 2002 increased
parental and public concerns about substance use, which
might, in turn, have made evenings out with friends and
cannabis use less easy or less attractive for adolescents.
Consistent with this argument is the result that the de-
crease in cannabis use was particularly prominent in coun-
tries with high prevalence in 2002 and an increase was
found in countries with low prevalence in 2002. How-
ever, it could also be that the decline in adolescent can-
nabis use (and other drugs) during this period lead to a
reduction in evenings out with friends. As always in cross-
sectional research, it could also be that a third variable
not measured in this study was associated with the trends
in both cannabis use and evenings out with friends.
Another limitation of the study is that we had no infor-
mation about where and in what contexts adolescents spent
their evenings out with friends, what they are doing dur-
ing this time, the extent to which evenings out were un-
supervised, and which aspects of peer sociability might pos-
sibly be responsible for the decrease in the mean frequency
of evenings spent out with friends or with cannabis use.
Future research is needed to investigate the precise nature
of the effects of evenings spent with friends on cannabis
use within the context of other factors that could also be
responsible for changes in cannabis use over time.

This overview of trends in 31 countries and regions
provides policy makers with important information on
the prevalence and amount of change in cannabis use
among boys and girls in their countries. To conclude, a
general decrease in cannabis use prevalence from 2002
to 2006 among 15-year-old adolescents was found in most
of the 31 participating countries and regions. This de-
crease occurred mostly in parallel with a decrease in the
mean number of evenings out with friends, consistent
with the exposure opportunity framework. There is a great
need to learn more about the nature of evenings out with
friends and related factors that might explain changes in
adolescent cannabis use over time. Because there are many
benefits to adolescent social interaction, it is important
to determine how best to foster it without unduly in-
creasing exposure opportunities for cannabis use.
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phone is for you.”

“As a teenager you are at the last stage in your
life when you will be happy to hear that the

—Fran Lebowitz, Social Studies
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