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	The complexity and importance of underage drinking prompted ERAB and ABMRF to initiate a state of the art review. It explores the extent of underage drinking across Europe and North America, as well as our current understanding of factors that increase the risk of this behaviour and potentially effective evidence-based approaches to prevent underage drinking. Unfortunately, the problem is complex and a single solution or policy to prevent underage drinking does not exist. Nevertheless, a number of strategies are effective in some circumstances and warrant further study in different populations. Preventing risky drinking requires understanding of the important influence of family and peers. It is also important to recognize that some genetic traits like impulsivity, anxiety, sensation seeking and emotional dysregulation can also influence harmful drinking. These aspects (family and peers and genetic influence) are affected by cultural and environmental influences which, in turn, can influence each other.

        
	The overall goal of this project was to develop a set of recommendations that could be used by public health departments and key stakeholders in the individual countries that make up Europe and the United States and Canada. It is clear that a single solution to this problem cannot be identified, given the different cultural backgrounds. In addition to providing a menu of effective strategies, recommendations on the best method for applying them in different cultural settings are included.

        
	Although individual interventions may have low efficacy when used in isolation, combining several interventions may improve overall effectiveness.
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          Preface

        

        Philippe De Witte

      

      
        
           In 2010, ERAB: The European Foundation for Alcohol Research (ERAB)1 in partnership with ABMRF/The Foundation for Alcohol Research (in North America) (ABMRF)2 answered a call for applications from DG (Directorate General) RELEX (External Relations3) to coordinate a review of underage drinking in Europe and North America. This application was unsuccessful but after careful consideration, the view was that ERAB and ABMRF were ideally placed to deliver such a project. A modified version of the original application was proposed and started in 2011. ERAB and ABMRF were keen to undertake this project to have the opportunity to generate strategy options in order to assist authorities in Europe and North America address this important public health issue

           The project marked a new direction for ERAB which, prior to this, had only funded applications for scientific grants with the awards being based on the quality of the science as judged by peer review. This special project on underage drinking is no less independent than its usual work, but constitutes a review of the evidence-base in a particular area rather than initiating new research. It has been undertaken by experts in the field, for an honorarium, and has been subjected to peer review. Funding for ERAB and ABMRF4 is provided at arms-length by the brewing sector. It must be stressed that the providers of the funding have NO influence over any aspect of this project, nor any of the research funded by either organisation.

           The project has involved a group of experts in the EU and North America who have produced a review of the research on underage drinking, drawn comparisons between both Continents and made recommendations on effective interventions in different situations based on the evidence reviewed.

        

        
          Notes

          1  ERAB was established as an independent Charity in Brussels in 2003 to fund European biomedical and psychosocial research into the effects of beer and alcohol. It is funded by the brewing sector in Europe and its independence is guaranteed by a Board of Directors made up of a majority of public members along the lines of the ABMRF/ The Foundation for Alcohol Research – see below. In the past 9 years it has funded 55 European research projects from 12 countries.

          2  ABMRF is a private non-profit foundation that was established in 1982 to fund alcohol research in North America. ABMRF is supported at arms-length by contributions from the brewing industry and private individuals in the United States and Canada.

          3  DG RELEX, now the European External Action Service (EEAS), the European Union’s Diplomatic arm, was the Unit within the European Commission with responsibility for External Relations with other countries of the world including the US and Canada.

          4  Both foundations have developed a unique partnership between academia and the brewing industry that, whilst maintaining a clear separation and the independence of the two parties, grew out of a shared concern over the importance of improving the understanding of the effects of alcohol consumption on health and behaviour. Scientists in Europe, Canada and the U.S. submit investigator-initiated proposals to each foundation for review by independent scientists in social and behavioural as well as biomedical research to determine which applications to fund. Decisions are made independently of any direction from industry. Grantees publish their results in peer-reviewed journals without prior review by the foundations. In total, more than 500 investigators have been funded by ERAB or ABMRF. Both foundations meet regularly at an annual conference, the International Medical Advisory Group Conference (IMAG). These scientific conferences provide a forum for scientists in all areas of alcohol research to exchange information on the very latest research on the biomedical and psychosocial aspects of alcohol, and to discuss future research projects.
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           This report is based on a collaborative project on underage drinking in Europe and North America sponsored by ERAB: The European Foundation for Alcohol Research (ERAB) in partnership with the ABMRF/The Foundation for Alcohol Research (ABMRF)

           Underage drinking is a serious public health problem through many parts of the world. While there is a decline in drinking among youth both in North America and Europe, a significant percentage of youth engages in risky behaviour by repeated episodic heavy drinking on both sides of the Atlantic.

           Substantial evidence indicates that the initiation of risky drinking is higher during adolescence than at other times in life (Zeigler et al., 2005). Risky drinking is often part of an overall profile of high-risk behaviours in adolescents, but the availability and role of alcohol consumption in society demands a thorough understanding of underage drinking.

           Underage drinking could have different definitions across cultures and countries that have different minimum age of legal purchase, so this report focuses on the second decade of life; between the ages of 10 and 20, with an emphasis on drinking by adolescents through age 16. The second decade is a time of physical maturation and continuing development of the brain. Recognizing that different regions develop at different times may help to understand some of the impact of alcohol consumption during the second decade of life.

           Emotions and motivation are thought to originate in the midbrain, whereas the frontal region of the brain exerts executive function and limitation of impulsive behaviour. Understanding that the midbrain regions develop earlier and faster than the frontal regions helps explain why adolescents may experience more dramatic emotional responses following ingestion of alcohol yet not have sufficient ability to limit impulsivity. As a consequence of having inadequately developed executive functions adolescents are very vulnerable to the feeling of invincibility when drinking alcoholic beverages. This combination represents a dangerous mixture.

           The potential harm to brain development is one of the greatest concerns about underage drinking. Both animal and human studies have shown that heavy drinking can cause cognitive deficits, which further impair decision making, problem solving, planning, attention, and learning (Crews, He, & Hodge, 2007). Thus, early heavy drinking can interfere with school performance and create other behavioural difficulties for youth.

           Repeated episodes of binge drinking damage areas of the midbrain (e.g., the hippocampus) that encode memory processes (Guerri & Pascual, 2010; Medina & Tapert, 2012). Moreover, specific cell types within the brain, such as the microglia, can be activated by repeated heavy drinking, producing pro-inflammatory cytokines that persist for long periods of time after repeated consumption (Crews, Zou, & Qin, 2011). In other words, chronic heavy drinking during the second decade of life can induce immunological disturbances that first appear later in adulthood.

           Heavy drinking by youth can result in a wide range of costly health and social consequences, including fatal and nonfatal accidents, all types of interpersonal violence, risky sexual behaviour, academic problems, and alcohol poisoning (U.S. Department of Health and Human Services, 2011).

           In 2007, the U.S. Surgeon General’s Call to Action to Prevent and Reduce Underage Drinking (U.S. Department of Health and Human Services, 2007), heralded the start of a more focused examination of the relationship between alcohol use and adolescence describing strategies to reduce and to prevent harmful drinking. Considerable work since then provides a deeper understanding of the problem. The complexity and importance of underage drinking prompted ERAB and ABMRF to initiate a review of the extent of underage drinking across Europe and North America and our current understanding of factors that increase the risk of this behaviour. This review compares similarities and differences in underage drinking between the two continents, including the prevalence and patterns of underage drinking and the risk and protective factors. The focus is primarily on modifiable risk factors since these factors represent potential targets for prevention. The report also examines effective evidence-based psychosocial approaches to prevent underage drinking and the harm that is often associated with the behaviour.

           Unfortunately, the problem is complex and a single solution or policy to prevent underage drinking does not exist. Nevertheless, a number of strategies are effective in some circumstances and warrant further study in different populations. Preventing risky drinking requires understanding of the important influence of family and peers. As young people develop independence and freedom from their parents, they learn behaviours related to drinking and other aspects of life from both family and peers (see Chapter 2). Genetic traits like impulsivity, anxiety, sensation seeking and emotional dysregulation can also influence harmful drinking (see Chapter 2). The expression of genetic traits and early learning is further influenced by the cultural and environmental milieu.

           Social networking and digital media have developed rapidly over the last 5 years. However, they remain a largely unexplored domain both for exacerbating and alleviating problems related to alcohol use in underage youth. The lack of publications in this area limits the extent of evaluation of both the benefits and risks for underage drinking. The recommendations take into account the need to expand the knowledge base in this key area as well as identifying other gaps in the research and avenues that need to be explored.

           Although public policies have the potential to modify adolescent drinking behaviours, consideration of most of those efforts is beyond the scope of this review. Much of the previous work regarding effectiveness of public policies on harm associated with alcohol consumption has examined the impact on the population as a whole (for example see Anderson, Braddick, Reynolds, & Gual, 2012; Babor et al., 2010). An exception is the growing body of knowledge regarding the vulnerability of the developing brain in adolescents to harmful effects of alcohol. This issue may have relevance for public policy regarding the age of purchase or consumption of alcoholic beverages. Future work in this area should examine the impact of public policies on adolescents, who may be “at-risk” for harm associated with heavy drinking.

           The first chapter, written by Franca Beccaria and Helene White, reviews epidemiological data on underage drinking in European countries and the United States and Canada. This chapter takes into account data from the 2011 European School Survey Project on Alcohol and Other Drugs (ESPAD; Hibell et al., 2012), Health Behaviour Survey of Children (HBSC; Currie et al., 2012), Monitoring the Future Survey (MTF; Johnston, O’Malley, Bachman, & Schulenberg, 2012) and Cross Canada Report on Student Alcohol and Drugs Use (Young et al., 2011). It is clear that underage drinking is widespread throughout Europe and North America. Not only do many adolescents drink, but when they drink they consume large quantities in a short period of time, a pattern of drinking that can cause serious problems.

           The second chapter, written by Reinout Wiers, Kim Fromme, Antti Latvala and Sherry Stewart, analyzes risk and protective factors for underage drinking. Some risk and protective factors are common to all cultures. These include biological and temperamental traits that predispose an individual to drink or not to drink and to experience greater reinforcement from drinking. On the other hand, other risk and protective factors are culturally-determined, such as expectancies about alcohol and parental influence. It is expected that the former types are consistent across countries, whereas the latter may differ.

           The third chapter, written by Sherry Stewart, Patricia Conrod, Antti Latvala, Reinout Wiers and Helene White, explores the reported evidence on preventive interventions in North America and Europe and explores what initiatives are effective in discouraging underage drinking and reducing related harms in different circumstances / cultures.

           The overall goal of this project was to develop a set of recommendations that could be used to address the problem of underage drinking in Europe, the United States and Canada. The final chapter presents a set of recommendations, recognizing that a single solution to this problem cannot be identified, given the different cultural backgrounds. However, the potential benefits of the exchange of knowledge and the examination of effective practices is enormous. Gaps in the literature and suggestions for future research are included. These recommendations share two common goals:

          
            	To delay the age of onset of drinking;

            	To prevent heavy episodic drinking and intoxication in underage drinkers.

          

           Accomplishing these goals will likely reduce the harm associated with underage drinking. Combining several interventions may improve overall effectiveness in comparison to using single interventions in isolation.
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          Chapter 1. Underage Drinking in Europe and North America

        

        Franca Beccaria and Helene R. White

      

      
        
           This chapter presents epidemiological data on underage drinking in European countries, the United States (U.S.), and Canada with an emphasis on ages 11-16 years. It is not meant to be a comprehensive report of all the existing epidemiological data. Rather, we provide a summary of key findings regarding drinking patterns from a few major European and North American reports. First, we summarize data from students in two European surveys. Next we present data collected in one annual, national survey of students in the U.S. and provincial data collected from students in Canada, which were recently summarized in a national report. Finally, we compare certain aspects of drinking patterns across Europe and North America. Because of differences in legal ages for drinking across countries and within Canada, underage drinking has different meanings. Further, there are many differences across the surveys in study design, questionnaire administration, and measures included, which makes accurate comparisons difficult. Nevertheless, we attempt to paint a picture of how many youth drink, how much and how often they drink, and what they drink.

          KEY FINDINGS

           • Although rates of underage drinking have decreased in Europe recently and in the United States for more than a decade, underage drinking is still quite prevalent in Europe and North America. Prevalence rates are generally higher in Europe than in Canada and even more so than in the United States.

           • Average rates for Europe mask large differences across individual countries in terms of frequency, quantity, and intoxication, with countries showing varied patterns of consumption. Young drinkers who consume large quantities of alcohol per drinking day can be found both in countries with high as well as low frequencies of consumption and vice versa.

           • For the most part, the prevalence of drinking is relatively similar for adolescent boys and girls in both Europe and North America, even if significant differences still remain in many countries in the extent of frequent and heavy drinking. High rates of heavy episodic drinking among younger girls in Europe and North America warrant greater attention.

           • Patterns of drinking of youth across European countries are relatively consistent with the patterns of adult drinking within the same country, although for some countries they match better than for others.

          UNDERAGE DRINKING IN EUROPE

           The best way to create a detailed representation of the current situation of young people drinking in Europe is to examine findings from two large-scale, cross-national surveys. These two surveys are the European School Survey Project on Alcohol and Other Drugs (ESPAD; Hibell, Guttormsson, Ahlström, Balakireva, Bjarnason, Kokkevi, & Kraus, 2012) and the Health Behaviour in School-Aged Children (HBSC; Currie, Zanotti, Morgan, Currie, de Looze, Roberts, Samdal, Smith, & Barnekow, 2012) studies, which include almost all the European countries. The ESPAD was initiated in the mid-1980s by a group of researchers working with the Pompidou Group, along with the Swedish Council for Information on Alcohol and Other Drugs, as the first European investigation on alcohol, drugs, and risk behaviours among young people. In the same period, the most comprehensive research on health among school-aged young people was launched as a World Health Organization collaborative cross-national study, the HBSC survey. Although the two studies have used, in many regards, different methodologies, they offer a comprehensive picture of risky behaviour among European young people. The differences in the questionnaires, including wording differences, the slightly different sampling methods, the dissimilarity of participating countries, and the not completely overlapping age of the samples make results not always comparable (Charrier & Cavallo, 2010). Keeping in mind these limitations, the main findings emerging from these two international resources will be summarized and where possible compared.

          The Surveys’ Aims, Methods, and Samples

           ESPAD. The aim of the ESPAD is to collect comparable data on substance use among 15-to 16-year-old European students in order to monitor national trends and to compare tendencies among European countries (Hibell et al., 2012). The investigation has been planned to be repeated every four years so as to observe the changes that have taken place within each country and any variations in drug and alcohol consumption and abuse on a European scale. Thus far, five investigations have been carried out in the following years: 1995, 1999, 2003, 2007, and 2011. The same questionnaire has been used in all the participating countries in order to collect comparable data. In the last wave, more than 100,000 students, born in 1995 (mean age 15.8 years), completed self-administered questionnaires, which were administered in the classroom by teachers or research assistants. Whereas only 26 countries participated in the first wave, 36 countries5 participated in 2011. In each country, with a few exceptions, the final sampling unit in the multi-stage stratified sampling process was the classroom, defined using random samples including schools and classes, with a sample size of at least 2,400. Only the smallest European countries (e.g., Cyprus, Iceland) used a total sample. Researchers in most countries drew a nationally representative sample, but not in Germany where the study was done in 5 out of 16 federal states, Belgium where data collection was limited to Flanders, the Dutch speaking part, and the Russian Federation where data was limited to Moscow. Besides these countries, the report includes also some selected results from two non-ESPAD countries, Spain and U.S. For the United Kingdom (U.K.), the net sample was too small and cannot be considered representative, so those data are not fully comparable to the data from the other countries.

           HBSC. The initial aim of the HBSC was to provide a wide picture of health-related behaviours and the social context of young people’s health in industrialized countries. In later studies, these behaviours also included smoking, alcohol consumption, and cannabis use (Currie et al., 2012). The HBSC used self-administered, structured questionnaires. The number of countries involved in the HBSC cross-national study grew from the five European Nordic countries in 1983-84 to 41 countries6 from Europe and North America in the last survey in 2009-10. The HBSC study focuses on children and adolescents aged 11, 13, and 15 years old, with achieved mean ages of 11.6, 13.5, and 15.5, respectively. This is an age period that represents early to middle adolescence and the challenge of physical and emotional changes. The nationally representative samples were stratified by region or school type, in accordance with the structure of the national school system, but the primary sampling unit was the school classroom. With the exception of the smallest countries, where a census survey was more appropriate, the sample size in each country was approximately 1,500 students for each age group. It was decided that a number of regions would be covered in Germany and the Russian Federation, instead of the national territories.

          Prevalence of Drinking

           Lifetime and last 12 months use of alcohol. An average of about 90% of the 15-16 year-old students across all the ESPAD countries has drunk any alcohol at least once in their lifetime. The rate is quite varied among countries, with the highest percentages in the Czech Republic, Estonia, and Latvia (95% or more), and the lowest ones in Iceland, Montenegro, Norway, Portugal, Romania, and Sweden (below 80%). Annual prevalence data for boys and girls in each country are shown in Figure 1. Most of the students have used alcohol during the last 12 months. In fact, about 90% of the students in the Czech Republic, Denmark, Germany, Greece, and Monaco consumed alcohol in the past year, whereas the lowest rates of yearly consumption are reported in Iceland (43%). Thus, alcohol consumption is a common behaviour among European 15- to 16-year-old students. For those countries that participated in all five waves, at the aggregate level the percentages of students reporting lifetime and last 12 months alcohol use has remained relatively unchanged from 1995 to 2011 (not shown).

           Last month use of alcohol. Figure 2 shows past month prevalence data from the ESPAD. There is great variability across countries in the percentage of students reporting alcohol use in the last month. The ESPAD average across countries is 57%, but in some countries such as Cyprus, the Czech Republic, Denmark, Germany, and Greece the vast majority of students (70% or more) report use in the last month. In contrast, in Nordic countries – the Faroe Islands (44%), Iceland (17%), Finland (48%), Norway (35%), and Sweden (38%) – and in Balkan countries – Albania (32%), Bosnia-Herzegovina (47%), and Montenegro (38%), less than half of the students report alcohol use in the last month. Low monthly prevalence is also found in Romania (49%) and the Russian Federation (37%). The patterns for lifetime and monthly drinking are consistent across countries; in those countries where a greater number of students have tried alcohol in their life, there is also a higher percentage that have drunk in the last month. Comparing the different waves from 1995 (not shown), there has been an increase at the aggregate level of alcohol use during the last month between 1995 and 2003, followed by a slight decrease in the last two surveys, so that the average of students who have drunk any alcoholic beverage in 2011 in the last month is the same as 1995 (57%). The most prominent recent decrease has been found in Iceland and Ireland, among both boys and girls.

           Sex differences in prevalence. For lifetime and past year alcohol use, the sex differences are quite small, and where there are any, they seem to be culturally specific. Regarding last month alcohol use, on average more boys than girls report drinking (59% vs. 54%), with large differences among countries. In the Balkan countries, Albania, Bosnia-Herzegovina, Montenegro, and Serbia, as well Cyprus and Italy, the gap between boys and girls is quite high, while in the Nordic and Baltic countries of Estonia, Finland, Iceland, Latvia, Lithuania, Norway, and Sweden, a higher percentage of girls than boys have drunk in the last month (see Figures 1 and 2).

           Weekly drinking. In the HBSC study, students were asked how often they drink any alcoholic beverage. Figure 3 shows the rates of weekly drinking across European countries for boys and girls at ages 11 (Figure 3a), 13 (Figure 3b), and 15 (Figure 3c). While there are large variations among countries in weekly consumption, the number of consumers increases greatly from ages 11 to 15 years, especially between 13 and 15 years old. At age 11 the average prevalence of weekly drinking across countries is 4%, with a wide range from less than 1% in Portugal, Germany, Iceland, and Norway to more than 15% in Romania and Armenia. Higher rates among boys are found in Ukraine, the Czech Republic, Italy, and Croatia. At age 13, on average 8% of the students report weekly drinking. Iceland and Portugal maintain the lowest rates and the Czech Republic and Ukraine the highest, but at the two extreme positions we can also find Finland, Sweden, and Macedonia on the bottom, and Romania, Croatia, Wales, Armenia, and Greece on the top level. At age 15 the average is 21% but the rank ordering among countries is more or less the same as at age 13, with remarkable differences between countries.

          Types of Beverages Consumed

           The HBSC study provides information on consumption of different alcoholic beverages (not shown). It is interesting to note that at age 11 years there are no differences among types of beverages, whereas at age 13 years and even more so at age 15 years, students prefer beer, followed by alcopops and spirits at about the same level, and then wine. Almost the same preferences emerge from the ESPAD study (not shown). There is clearly a preference for beer among 15- to 16-year-olds in the ESPAD, which is consumed by 47% of the students in the last month, followed by spirits and wine (37%-38%), alcopops (32%), and cider (27%). Higher beer preference is reported in Belgium, Bulgaria, the Czech Republic, and Germany compared to other countries, whereas a higher amount of cider is consumed in Denmark, Estonia, Latvia, and Lithuania, compared to the other countries. Alcopops are most common in Cyprus, Denmark, Germany, and Italy. Wine drinking is not particularly high among 15- to 16-year-olds, even if some countries show a figure of 50% or more in the last month (i.e., Croatia, France, Greece, Hungary, Malta, Moldova, and Monaco). As expected, wine drinking is relatively rare among students in the Nordic countries (6-19%). There are also considerable differences in the rates of spirit use, ranging from 50% or more in the last month in Croatia, the Czech Republic, Denmark, France, Greece, Malta, Monaco, and the Slovak Republic to 20% or less in Albania, Iceland, Moldova, and Norway.

          Quantity

           In the ESPAD study, the quantity of consumption can be estimated by responses to a question asking youth about the quantity of alcoholic beverages consumed on their most recent alcohol-drinking day. Within the whole sample, students drink on average 2-3 drinks of spirits, 40 centiliters of wine, or one litre of beer, but there is great variation among countries (not shown). The quantity of alcohol consumed is almost twice the average in Denmark and three other Nordic countries show a high level of consumption (Finland, Norway, and Sweden), followed by Croatia, Ireland, and the U.K. The lowest quantity levels are reported by students in Albania, Moldova, and Romania, although the amount of alcohol consumed is also quite low in Bosnia-Herzegovina, Montenegro, and the Russian Federation. The results clearly show that students with lower alcohol consumption on their last drinking day live in the Balkan area, in Eastern Europe, and in the Mediterranean region rather than in the other parts of Europe.

           The patterns of consumption do not show any statistical correlation between frequency of consumption and the amount of alcohol consumed across countries. This means that those students who consume a large quantity of alcohol per drinking day can be found both in countries with high as well as low frequencies of...
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