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Abstract

Background—This research examined the prevalence of drinking and cannabis use among
adolescents in the United States, Canada, and the Netherlands, countries with substantially different
laws and policies relating to these substances.

Method—Laws regarding drinking and marijuana use were rated for each country. Substance use
prevalence data among 10t graders from the Health Behavior in School-Aged Children Survey
conducted in each country in 2005-06 were examined.

Results—Laws regarding alcohol and cannabis were found to be strictest in the United States,
somewhat less strict in Canada, and least strict in the Netherlands. On most measures of drinking,
rates were lower in the United States than in Canada or the Netherlands. With United States as the
referent, relative risks (RR) for monthly drinking were 1.30 (1.11-1.53) for Canadian boys and 1.55
(1.31-1.83) for girls, and 2.0 (1.73-2.31) for Dutch boys and 1.92 (1.62-2.27) for Dutch girls.
Drunkenness was also higher among Canadian boys and girls and Dutch boys. However, rates of
cannabis use did not differ between the countries, except that Dutch girls were less likely to use
cannabis in the past year (RR=.67; 0.46-0.96).

Conclusions—The lower prevalence of adolescent drinking and drunkenness (except among
Dutch girls) in the United States is consistent with the contention that strict drinking policies may
limit drinking among 10™ graders. However, the finding that marijuana use rates did not differ across
countries is not consistent with the contention that prohibition-oriented policies deter use or that
liberal marijuana policies are associated with elevated adolescent use. Based on these findings, the
case for strict laws and policies is considerably weaker for marijuana than for alcohol.
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INTRODUCTION

Adolescent use of alcohol and cannabis are major public health and legal concerns in all
Western countries, given the evidence of association with concurrent and future harm
(Baumeister & Tossman, 2005; Blows et al., 2005; Ellickson et al., 2004; Hingston et al.,
2000; Monshouwer et al., 2006). Despite health and safety concerns and societal restrictions
on availability, alcohol and marijuana use are relatively prevalent during adolescence, with
substantial minorities in Western countries reporting regular use, despite declines over the past
decade (Adlaf et al., 2005; Andersson et al., 2007; Centers for Disease Control and Prevention,
2006; Hibell et al., 2004; Johnston et al., 2007). However, it has been difficult for countries to
develop laws and implement policies that limit drinking and marijuana use among adolescents
while minimizing economic and social costs.

Laws and policies are in place in most Western countries to limit access and restrict use of
substances (Brand et al., 2007; MacCoun & Reuter, 2001). However, drug laws tend to be
complicated, subject to interpretation, and enforced and adjudicated variably. National laws
and policies tend to range between strict penalty-and-punishment and harm-minimization
(Brand et al., 2007; Grube & Nygaard, 2001; Lenton, 2003; Toumbourou et al., 2007). One
basis for penalty approaches is the notion from demand theory that use should decline as the
cost of the drug and penalties increase (Desimone & Farrelly, 2003). Accordingly, penalty
approaches seek to make drug use difficult and expensive, with strict and certain consequences
of arrest. However, the relationship between cost and prevalence is not consistent and penalty
approaches can result in substantial negative social and economic consequences (King &
Mauer, 2006). In contrast, harm-minimization/harm-reduction approaches focus on reducing
higher-risk use like drinking and driving and drug trafficking (Grube & Nygaard, 2001;
Stockwell, 2001) and seek to minimize the costs to society of enforcement, adjudication,
incarceration, and lost productivity (Lenton, 2003). While laws are slow to change, policy
guidelines influence actual enforcement and adjudication practices (King & Mauer, 2006;
Lenton, 2003).

In theory, laws designed to restrict the availability and use of alcohol and marijuana should
influence adolescent prevalence (MacCoun & Reuter, 1997; Toumbourou, 2005), but research
on the effectiveness of various policy approaches is limited (Giesbrecht & Greenfield, 1999;
Lenton, 2003; MacCoun & Reuter, 1997), and enforcement, adjudication policy and other
factors may also contribute to the variance in prevalence (Reuter, 2002; Toumbourou et al.,
2007; Degenhardtetal., 2008). With respect to alcohol, one of the clearest findings is an inverse
relationship between legal drinking age and alcohol-related motor vehicle injuries (Wagenaar
& Toomey, 2002; Grube & Nygaard, 2001; Hingston et al., 2000; Toumbourou, 2005). With
respect to marijuana, there is little evidence that criminalization reduces use (Senate of Canada,
2001). Notably, the prevalence of marijuana use among adults is no greater in the Netherlands
than in the United States (MacCoun & Reuter, 1997; Abraham et al., 2002; Reinarmann, Cohen,
& Kaal, 2004).

Surprisingly, no studies have compared the population prevalence of alcohol and marijuana
use among adolescents in the United States, Canada, and the Netherlands, countries with quite
different laws and policies regarding minimum age to purchase, jurisdiction, and criminal
sanctions for possession and consumption and enforcement and adjudication policies (Brand
etal., 2007; MacCoun & Router, 2001). U.S. laws and policies are relatively strict, enforcement
isapriority, and strict penalties apply to both users and sellers (Grube& Nygaard, 2001; Lenton,
2003; Beyers et al., 2004). In contrast, the Netherlands employs a unique, harm-reduction
policy approach that does not impose criminal sanctions for possession and use of small
amounts and employs lax enforcement of possession laws (Lenton, 2003). Canadian policies
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(Health Canada (2006), are somewhere in between, with federal laws that are similar to those
in the United States, but with enforcement and judicial practices that are more consistent with
harm reduction (Senate of Canada, 2001).

Notably, the legal age to drink in the United States is 21 (with some exceptions for drinking
with parents) in all states, 19 in Canada (18 in three provinces), and no minimum age to drink
in the Netherlands and 16 to purchase alcohol (Brand et al., 2007; World Health Organization,
2004a). Alcoholic beverage purchase, possession, and consumption (in some states) are
criminal offenses in the United States, but not in Canada or the Netherlands where these are
statutory offences involving fines at most. Except for legal age, jurisdiction of alcohol policies
is somewhat decentralized in the United States, where national laws are sometimes preempted
by local laws, which usually results in more strict policies (Wagenaar & Toomey, 2002). The
legal drinking age in Canadian is determined provincially. In the Netherlands laws are national,
with a few provincial or local exceptions.

Marijuana policies also vary across countries (MacCoun & Reuter, 2001; NORML, 2003).
There is no legal age for purchase in the United States and Canada, but for decades the
Netherlands has allowed regulated sales of small amounts of marijuana to those 18 and older.
The jurisdiction of legislation is federal in Canada, but in the Netherlands and the United States
some local or state policies are stricter than national policies (NORML, 2003; NORML,
2006). Purchase and possession (in some states) of marijuana are nominally criminal offences
in the United States and Canada. In the United States most offenses are treated as criminal
misdemeanors, resulting in a criminal record and incarceration or probation, but in Canada
most offenses are treated as statutory offenses, resulting in a fine with no criminal record or
incarceration. Only the United States requires mandatory sentencing (for all federal offences
and in 23 states) for convictions of possession of relative small amounts (typically >.05 o0z) of
marijuana. In the United States marijuana laws are primary and enforcement is a priority,
leading to hundreds of thousands of arrests annually for marijuana offenses, mostly for
possession (King & Mauer, 2006). In Canada and the Netherlands marijuana possession and
use are generally tolerated by police, with considerable local variability in enforcement. The
complexity of policy is illustrated by the approach in the Netherlands, where the sale of
marijuana in officially designed “coffee shops” to those over age 18 is regulated (and taxed),
but it is not actually legal for coffee shop owners to purchase marijuana or to grow or sell it,
even to coffee shop owners, although such transactions are tolerated (Abraham et al., 2002;
MacCoun & Reuter, 2001).

A key indicator of the lower social costs of harm reduction approaches compared with penalty
approaches is the number of arrests for drug-related offenses. Arrests of juveniles for drug-
related offenses are extremely low in Canada, with only 2236 such cases in 2006 (Statistics
Canada, 2008). Meanwhile, the same year in the United States there were 168,888 arrests of
juveniles for drug abuse, most of which was for marijuana possession, and another 250,000
alcohol-related arrests of juveniles, mostly for underage possession (Federal Bureau of
Investigation, 2008).

While drug related arrests are not uncommon in the Netherlands and Holland (Barclay &
Tavares, 2003), arrests of juveniles for possession of alcohol or cannabis are virtually non-
existent (Statistics Netherlands, 2008). While substance use policies change over time, most
youth-directed alcohol and marijuana policies have been in place in the United States, Canada,
and the Netherlands for at least a decade. If demand theory is correct, the prevalence in these
countries should be related to the strictness of national policies (MacCoun & Reuter, 1997).
The Health Behavior in School-Aged Children (HBSC) survey was conducted in the United
States, Canada, and the Netherlands (and other countries) in 2005 (Roberts et al., 2007). The
survey provided an unusual opportunity to compare alcohol and marijuana use rates in these
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countries using national survey data with the same questionnaire items and participant ages.
The purpose of this study is to examine the prevalence of drinking and marijuana use among
10t grade boys and girls in the United States, Canada, and the Netherlands.

The Health Behavior in School-Aged Children (HBSC) survey has been conducted every 4
years in many European countries since 1985, in Canada since 1989/1990, and in the United
States since 1997/1998. In 2005-06, 41 countries participated in the survey. The survey is
designed to assess a variety of variables, including health indicators and behaviors among
6t—-10t grade students, including substance use of 10t graders. Each participating country
must use approved survey methodology to provide a representative national, self-weighted
sample of students selected from whole classes using a systematic single stage, cluster sample
approach (Roberts et al., 2007).

In the United States, the sample included 6!-10™ graders drawn from public, private, and
parochial school districts in urban, suburban, and rural districts from all nine United States
national census divisions designed to provide an estimate of the national population percentage
with a margin of error of plus or minus 3 percentage points. Of the original sample of 318
eligible schools, 168 (53%) consented, providing 317 classrooms and 4580 eligible students.
Parental consent was required in schools in slightly less than half of the schools. Of eligible
students, 412 were absent on the day of the survey and the make up date and 276 refused to
complete the survey, yielding a final sample of 1559 10t graders representing 85% of the
eligible students.

In Canada, the survey sample included children with active parent consent in grades 6-10
schools. Within each Canadian province, school districts and schools were sampled purposely
to provide a representative sample of schools selected in proportion to jurisdiction, province,
language of instruction, public/Roman Catholic designation, and community. The sample
consisted of 167 school boards and 339 schools, of which 126 boards and 192 schools
participated. Of eligible students, 74 percent participated, with 1/3 of the non-participants
declining and the remainder failing to provide parental consent forms or absent. The final
10t grade sample included 1973 students.

In the Netherlands the sample included 6th—10th graders from schools in secondary education
from all regions in the country stratified geographic region. The original sample of 150 schools
contacted included 137 eligible schools, of which 64 (47%) consented, providing 255
classrooms and 5926 students. Three parents prohibited their children’s participation, 400 (7%)
students were absent, and 9 (>1%) refused to complete the survey, providing a final sample of
1326 10th graders representing 93% of eligible students.

Legal Provisions

To enable cross-national comparisons, the legal provisions most relevant to possession and use
of alcohol and marijuana by adolescents were obtained from national and international
databases (Brand et al., 2007; Health Canada, 2006; National Research Council and Institute
of Medicine, 2004; NORML, 2003; World Health Organization, 2004a). These provisions
include the minimum age to purchase, offences for possession, consumption, and purchase,
and the jurisdiction of legislation. The authors scored each provision in each country separately
for each substance on a scale of 1 (least restrictive), 2 (intermediate), or 3 (most restrictive) on
age of majority and policy jurisdiction and either 1 (no) or 2 (yes) on criminal offense for
possession, consumption, and purchase. Where countries have similar laws, each received the
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same rank. The purpose of the rating, provided in Table 1, is to provide a reference across
policy categories and countries. The summary scores for alcohol provisions were 11 for the
United States, 8 for Canada, and 5 for the Netherlands. This result is similar to that found in a
recent analysis of alcohol laws in 30 countries, although in that study, Canadian laws were
determined to be more strict than the United States due to Canada’s very strict laws on drinking
and driving (Brand et al., 2007). The resulting policy scores for marijuana were 11 for the
United States, 9 for Canada, and 6 for the Netherlands.

Substance Use Prevalence

RESULTS

Participants in each country were asked the same questions about substance use. Prevalence
was assessed by the question “At present, how often do you drink anything alcoholic ... even
those times when you only drink a small amount?” For each type of beverage, beer, wine,
spirits/liquor, mixed drinks, any other drink that contains alcohol, the available responses were
every day, every week, every month, rarely, or never. Youth were considered weekly drinkers
if they reported drinking any of these beverages every week and monthly drinkers if they
reported drinking any beverage every month. Onset of drinking was asked with the questions
“At what age did you first drink alcohol (more than a small amount)?” and “At what age did
your first get drunk?” Drunkenness was assessed with the question “Have you ever had so
much alcohol that you were really drunk?” The response options were no, never; yes, once;
yes, 2-3 times; yes, 4-10 times; yes, more than 10 times. Frequent drunkenness was
operationally defined as 2—3 or more times. The substance use items and survey methods of
similar to those used in other national and international surveys that have reported high
reliability (Brener, Billy, and Grady, 2003). There is an element of subjectivity in reports of
drunkenness, but the measure has been used with success in numerous papers (Kuntsche &
Delgrande, 2006).

The analyses of the prevalence data for all three countries were done by the investigators in
the United States and verified by the investigators in Canada and the Netherlands. A design
effect of 1.2 inflated the standard error to adjust for the nested sampling strategy, as calculated
by Roberts and colleagues (2007). The United States use rates served as the referents in all
cases. For each variable, the rates were compared to obtain relative risks. Confidence intervals
were developed by taking the natural logarithm of the RR to get the beta and the square root
of the variance to obtain the standard error (SE) and adjusting for the design effect (DEFF).
The lower limit was calculated as [beta — (1.96)(SE)(DEFF)] and the upper limit was [beta
+(1.96)(SE)(DEFF)] (Hennekens & Buring, 1997).

The samples of 10t graders in each study are shown in Table 2, including 1559 in the United
States, 1973 in Canada, and 1326 in the Netherlands. The mean ages of the samples were 16.1
years in the United States, 15.8 years in Canada, and 16.0 years in the Netherlands.

Drinking prevalence for each measure is shown in Table 3, with relative risks calculated with
the United States as the referent (significant differences are indicated in bold). On most
measures, prevalence was higher in Canada and the Netherlands for boys and girls. Monthly
drinking was reported by 34.0% of boys and 29.3% of girls in the United States, 44.2%
(RR=1.30 (1.11-1.53)) of boys and 45.3% of girls (RR=1.55 (1.31-1.83)) in Canada, and
67.9% of boys (RR=2.0 (1.73-2.31)) and 56.2% of girls (RR=1.92 (1.62-2.27)) in the
Netherlands. In the United States 27.7% of boys and 24.4% of girls reported frequent
drunkenness, compared with 38.9% of Canadian boys (RR=1.41 (1.17-1.70)) and 39.2% of
girls (RR=1.61 (1.33-1.95)), and 38.3% of Dutch boys (RR=1.38 (1.14-1.68)) and 25.9% of
girls (RR=1.06 (.84-1.35)). Also, higher percentages of Canadian boys and girls reported
getting drunk by age 14 compared with United States boys and girls.
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Shown in Table 4, marijuana use rates were generally not different in the three countries, except
that rates were lower among Dutch girls. Use in the past 12 months was 33.0% for boys and
26.0% for girls in the United States, 32.3% for boys (RR=.98 (.82-1.17)) and 31.3% for girls
(RR=1.20 (.99-1.46)) in Canada, and 28.6% for boys (RR=.87 (.70-1.06)) and 19.8% of girls
(RR=.76 (.59-.99)) in the Netherlands. Similarly, use in the past 30 days in the United States
was 21.4% for boys and 15.8% for girls; 20.0% for Canadian boys (RR=.94 (.73-1.20)) and
17.5% for girls (RR=1.11 (.84-1.46); and 18.8% for Dutch boys (RR=.88 (.67-1.15)) and
10.6% for girls (RR=.67 (.46-.96)).

DISCUSSION

In this paper we report the prevalence of drinking and marijuana use among national samples
of adolescents from the United States, Canada, and the Netherlands, countries with diverse
substance use policy approaches. We identified those laws that would seem most important
for adolescent access and use and scored them for strictness in each country. The ordinal system
employed provided scores that were consistent with the general reputations of the countries,
with the United States rated the most strict, consistent with its emphasis on criminal sanctions.
While Canadian laws are nearly as strict as those in the United States, enforcement is not
emphasized and adjudication is generally consistent with a harm reduction approach. The
Netherlands has liberal laws for both alcohol and marijuana and de-emphasizes enforcement
and legal action for juvenile possession of these substances. Alcohol and marijuana-related
juvenile arrest rates are considerably lower in Canada and the Netherlands than in the United
States (Federal Bureau of Investigation, 2008; Statistics Canada, 2008; Statistics Netherlands,
2008).

The HBSC survey results indicated that drinking prevalence and drunkenness were lower on
all measures among both boys and girls in the United States compared with boys and girls in
Canada and boys in the Netherlands, but there was no difference in drunkenness or age of first
drunkenness between American and Dutch girls. The prevalence reported by youth in the
United States, with monthly use of 34.0% for males and 29.3% for females, is consistent with
other reports (Centers for Disease Control and Prevention, 2006; Johnston et al., 2007), and
significantly lower than the prevalence reported by Canadian youth of about 45% for both boys
and girls and Dutch youth of 67.9% for boys and 56.2% of girls. Of course, 10t grade Dutch
students are close in age to the legal drinking age of 16 in the Netherlands. Also, despite higher
drinking prevalence, Dutch girls were less likely to report having been drunk by age 14
suggesting that adolescent drinking and drunkenness do not correspond in all population
groups. Overall, these cross-national differences in drinking prevalence are somewhat
consistent with the hypothesis that higher legal age, more difficult access, and greater penalties
for use may have discouraged adolescent drinking in the United States.

Surprisingly, there was little evidence of correspondence between marijuana prevalence and
policy. Indeed, despite substantial legal and policy differences between countries, the only
difference in prevalence was significantly lower marijuana use among Dutch girls. These data
are consistent with reports showing that adult use of marijuana is no higher in the Netherlands
than in the United States (Abraham et al., 2002; MacCoun & Reuter, 2001) and inconsistent
with the demand theory idea that strict laws and enforcement prevent adolescent marijuana
use, particularly if the drug remains highly prevalent and normative. More important, the data
are inconsistent with the contention that decriminalization policies encourage adolescent
marijuana use.

Policy can moderate adolescent substance use prevalence (Grube & Nygaard, 2001;
Toumbourou, 2005; Wagenaar & Toomey, 2002), but both substance use and policy are
complicated matters and many factors may attenuate correspondence between policy and use.
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Laws and policies regarding adolescent drinking are particularly strict in the United States
compared with the Netherlands, where the relatively young age of consent and lack of criminal
sanctions against adolescent use reflects the generally tolerant and liberal nature of Dutch
society. It may be that liberal policies toward adolescent substance use are possible in the
Netherlands because of the generally low rates of crime (Barclay & Tavares, 2003) and alcohol-
related injuries (World Health Organization, 2004b), the wide availability of public
transportation, and a high level of civility. Canadian culture, on the other hand, is generally
thought to be quite similar to the United States in most ways. However, Canadian policies
regarding alcohol and marijuana are more liberal than those in the United States in terms of
legal age, the lack of criminal sanctions, and low arrest rates. While Canada has more liberal
laws with respect to adolescent drinking, it does have aggressive drinking and driving policies
and enforcement, reflecting the Canadian focus on harm reduction (Health Canada, 2006).
Research is needed to determine if strict prohibition of alcohol use during adolescents may
lead to delayed drinking problems as suggested by Kuo et al., (2002).

The most surprising finding in the present study is the lower rates of marijuana use among
Dutch girls. Notably, there were no differences in marijuana prevalence among boys in the
three countries and significantly lower rates of use among Dutch girls compared to American
girls.

The prevalence rates for adolescent alcohol use for the three countries are consistent with the
contention that strict policies may have the intended effect of limiting prevalence. However,
the data provide no evidence that strict marijuana laws in the United States provide protective
effects compared to the similarly restrictive but less vigorously enforced laws in place in
Canada, and the regulated access approach in the Netherlands. Given the cross-sectional nature
of the research, the data provide no evidence of causal association between national policies
and adolescent substance use, suggesting the need for prospective policy evaluations.
Moreover, factors that were not measured in this study, such as national culture and social
norms, may partially explain both policy and prevalence. The data do provide evidence for the
hypothesis that strict policies may be more effective in deterring adolescent alcohol use than
adolescent marijuana use. The question remains for policy makers in each country to determine
the extent to which policies regarding adolescent substance use maximize prevention benefits
while minimizing negative social consequences.
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Table 2

Description of sample of 15 year olds in 3 countries
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Indicator Country

USA Canada Netherlands
Number of participants 1559 1973 1326
Age (mean and range) 16.1 (12.3-17.3) 15.8 (14.3-17.8) 16.011.3-18.3
Males - % (SE) 49.9 (1.3) 47.0 (1.1) 51.9 (1.4)
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