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Abstract 

This study examines the development in drinking patterns among young people from age 15 

to 25/26. We combine longitudinal survey data (three waves) on weekly alcohol consumption 

with administrative data on family background and educational engagement. A finite mixture 

linear model is used to identify six different alcohol trajectory groups: ‘moderate stable’, ‘late 

starters’, ‘low stable’, ‘chronic high’, ‘fling, high level’ and ‘fling, middle level’. The study 

shows that drinking trajectories in a drunkenness-focused youth culture like the Danish are 

different from those in countries with lower alcohol consumption levels. Trajectories 

identified as dominant in other countries (abstainers or almost abstainers) are marginal in 

Denmark, while ‘fling’ drinking trajectories – alcohol consumption reaching exceptionally 

high levels around age 18/19 and then decreasing – are frequent. Supporting previous 

research, we identify two critical moments in the ‘chronic high’ group: early adolescence (the 

group starts drinking earlier than their peers) and young adulthood (they do not ‘mature out’ 

of heavy drinking in their mid-twenties).     

 

Keywords: Young people, drinking trajectories, longitudinal survey, finite mixture model, 

socioeconomic background, educational engagement 

    

Introduction 

The aim of this paper is to identify trajectories of drinking among young people from age 15 

to 25/26, and to analyse how these trajectories are related to different background variables 

and time-varying individual variables. Of specific concern is the question how mainstream 

trajectories (represented by larger groups of youths) differ from marginal trajectories in a 

drunkenness-focused alcohol culture like the Danish (anonymous references). The paper 

contributes to the tradition of research on changes in young people’s drinking from 

adolescence to early adulthood, also relating alcohol trajectories to young people’s family 

background, educational development and school motivation, as well as to behavioural 

variables (such as cigarette smoking and cannabis use) and peer effects. In contrast to other 
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research in this field, we combine longitudinal survey data with high-quality data from 

administrative registers (on e.g. parents’ income and education and participants’ education at 

different time points).   

 

Most research on substance use trajectories so far has been conducted in the USA (e.g. Hill et 

al. 2000; White et al. 2000; Tucker et al. 2005; Jackson et al. 2008; Nelson et al. 2015), 

although there are examples of research from other countries as well (e.g. Danielsson et.al. 

2009; Modecki et al. 2014; Yamada et al. 2016; Lee and Kim 2017). Below, we summarise 

some of the findings from this research. 

 

First, most studies identify 4-5 alcohol trajectories, with the largest trajectory groups being 

‘abstainers’ and ‘light drinkers’. Tucker et al. (2005), for instance, classified  32 % of their 

American survey respondents (followed from age 13 to 23) as abstainers and more than half 

of the drinkers as moderate drinkers, defined as people who never exceed one binge drinking 

episode per month (5+ units of alcohol per drinking occasion). Another US example of this 

pattern is White et al. (2000) who combined frequency of drinking with quantity of drinking 

as measures of alcohol use in a panel followed from age 15 to 28. In this study as well, low-

level drinkers (including complete abstainers) and moderate drinkers constituted an absolute 

majority of the respondents (83 % of females, 77 % of males). White et al. (2000) defined 

moderate drinkers as people drinking a few times a month, typically consuming two-three 

drinks on one drinking occasion. Characteristic of the moderate group identified in these US 

studies is that their drinking levels do not change dramatically over time which is why they 

are sometimes named the ‘moderate stable’ trajectory group (Tucker et al. 2005).  

 

Second, studies identify different types of minority trajectories among youths and young 

adults. One minority trajectory group is the ‘chronic high’ consumers, who have the highest 

level of drinking at all points of measurement. The amount of alcohol consumed by this 

group varies largely from study to study, as does the proportion of individuals belonging to 

the trajectory group (Whyte et al. 2000; Windle et al. 2005; Jackson et al. 2008; Danielsson et 

al. 2010; Iwamoto et al. 2018). In a study from Sweden, for instance, the high consumption 

group, defined by exceptionally high binge-drinking levels throughout the period from 14 to 

19 years, only included 2 % of the respondents (Danielsson et al. 2010). In contrast, Patrick et 

als.’ (2017) group of ‘high-intensity drinkers’ in the USA constituted 16 % (age 18 to 26), 

with high-intensity being defined as drinkers having a ‘higher probability of consuming 10+ 
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units than average throughout the study period’. Other minority trajectories identified in 

previous research are a group of ‘steady increasers’ (Tucker et al. 2005; Danielsson et al. 

2010; Nelson et al. 2015), i.e. youths whose consumption level escalates from wave to wave, 

and a group of ‘early highs’(Schulenberg et al. 1996; Hill et al. 2000; Jackson et al. 2008), 

i.e. youths who drink intensely in early adolescence and then diminish their alcohol use. 

Finally, some researchers have identified a small group of ‘fling drinkers’ who peak in late 

adolescence after which they reduce their alcohol use (Schulenberg et al. 1996).          

 

Among these trajectories, researchers have identified two as associated with negative aspects 

(poor health, illegal activities, tobacco and cannabis smoking, alcohol problems later in life): 

‘early highs’ and ‘steady increasers’ (Hill et al. 2000; Danielsson et al. 2010; Nelson et al. 

2015; Iwamoto et al. 2018). Related to this, Tucker et al. (2005) point at two critical moments 

in the development of problematic substance use trajectories. The first is early adolescence: 

young people who start drinking extensively earlier than their peers have an increased risk of 

experiencing problems (substance use-related and others) in young adulthood. The other 

critical moment is related to the transition from late adolescence to young adulthood when 

some youths do not ‘mature out’ of heavy drinking but instead continue with a high or 

escalated level of alcohol use.  

 

Finally, researchers have investigated predictors of trajectory group membership. High-risk 

drinking trajectories have been associated with e.g. gender and religion (women and religious 

youths have more cautious drinking patterns), poor relationships with parents and low school 

motivation (Jackson et al. 2008; Weichold et al. 2014; Nelson et al. 2014; Yamada et al. 

2016; Patrick et al. 2017). Findings concerning socioeconomic background are inconsistent: 

some studies show a relationship between high-risk alcohol trajectories and low-income 

family background (e.g. Modecki et al. 2014; Weichold et al. 2014), while others find no 

clear association (for a review, see Collins 2016).  

 

As we will show in this paper, alcohol trajectories in Denmark are both similar to and deviant 

from those depicted in previous research. Although we recognise the types of drinking 

trajectories described above, the distribution across mainstream and marginal trajectories is 

different in Denmark. Part of the explanation of this is the very high level of alcohol 

consumption among Danish adolescents aged 15 to 18/19. Young Danes are – together with 

their British counterparts – world record holders when it comes to drunkenness-focused 
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alcohol use (ESPAD 2004, 2007; European Commission 2010). It is therefore expectable that 

considerably larger proportions of young Danes belong to trajectory groups that in other 

countries would be defined as high-risk, and conversely: that abstainers and light drinkers, 

identified as majority trajectories in other countries, are minority trajectories in Denmark.    

 

The Danish National Health Board defines safe drinking’ as consumption of maximum 7 

units of alcohol per week for adult women and maximum 14 units of alcohol for adult men, 

also acknowledging that young people are particularly vulnerable when it comes to alcohol 

risks (The National Health Board 2010). In Denmark, one unit of alcohol equals 12 g of pure 

alcohol. The National Health Board also defines levels for decidedly risky/hazardous 

drinking, which is 14+ units per week for women and 21+ units per week for men. Our 

analysis will show that considerable proportions of young men and (especially) women 

exceed these limits for safe vs. hazardous drinking.   

 

The paper proceeds as follows. The next section describes the study’s data – a combination of 

survey data and unique register data – and the variables to be included in the analysis 

(concomitant variables, behavioural variables and alcohol consumption measures). We then 

present descriptive statistics and identify an alcohol trajectory model with six distinctive 

groups of drinkers. After this, we analyse how the concomitant variables influence the 

probability of belonging to different trajectory groups and how different behavioural 

variables are related to alcohol consumptions levels. Finally, the study’s findings and 

implications for risk prevention are discussed.          

 

Data and methods 

Data come from a three-wave longitudinal study of young people’s drinking and drug use in 

Denmark. The first wave of the survey was conducted in January 2005. A questionnaire on 

alcohol and drug use patterns was sent to 2,000 young people born in 1989 (most of them 15 

years old at the time), selected by the Danish Civil Registration System as a representative 

national sample. The response rate was 72 %. The second wave was conducted in autumn 

2008 when the same young people, now 18/19 years old, were invited to participate in a 

follow-up survey. The response rate for this follow-up was 67 %. The third wave was 

conducted in autumn 2015 when the young people were 25/26 years old. The response rate 

for the third wave was lower (50 %) than for the first two waves.  
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An initial analysis that only included full respondents with no missing values in all three data 

waves revealed an underrepresentation of men (43.6 %). In addition, sample attrition was 

higher among young people with frequent use of alcohol and cannabis at age 15 and among 

respondents whose parents had relatively low education. As a result, we used random walk 

imputation techniques from the MissForest R package (Stekhoven and Buehlmann 2012), 

which enable us to conduct a representative analysis of the 1989 cohort from which the 

sample was drawn. The random walk algorithm is a nonparametric approach to missing 

values that can handle both quantitative and categorical variables. After imputation of all 

individuals with partial missing values, we have a representative sample of 2,463 individuals 

(50.6 % males) for each of the three age points. 

 

Drawing on previous research (Schulenberg et al. 1996; Guo et al. 2001; Muthén and Muthén 

2000; Pitkänen et al. 2008; Danielsson et al. 2010; Stone et al. 2012; Wellman et al. 2014) we 

include a range of variables measuring individual and social characteristics that may be 

associated with alcohol consumption. In the methodological framework of finite mixture 

regression models, such variables are divided into two types: The first set of variables is 

called ‘concomitant variables’ and describes background characteristics such as gender and 

socio-economic family background. We use the concomitant variables to classify the 

individuals into different trajectory groups in regard to alcohol consumption at the first time 

point. The second set of variables is called ‘behavioural variables’ and describes the 

association between time-varying characteristics and alcohol consumption.  

 

Concomitant variables (baseline variables) include items such as gender, parental income and 

education, immigrant background, parental divorce and respondents’ school motivation 

measured in 2005. Information about parents’ income and education came from 

administrative registers. School motivation was measured by a survey question in 2005: 

‘How do you like going to school, put a mark on the following scale where 1 means ‘it’s a 

waste of time’ and 7 means ‘it’s rewarding’. Finally we included a question about early 

sexual debut, because this has been identified as an indicator of adolescent risk behaviours in 

previous research (e.g. Udell et al.  2010). This item was measured by a yes/no question in 

the 2005 survey (‘Have you ever had sex with somebody’).   

 

The time-varying behavioural variables are panel variables measured in 2005, 2008 and 2015 

(when the respondents were 15, 18/19 and 25/26 years old respectively). These variables 
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include measures of respondents’ educational engagement at different time points (data from 

administrative registers), and survey data on their cigarette smoking (no smoking, smoking at 

parties or everyday smoking) and experience with cannabis use (dummy variable, used or 

never used). From the survey data, we also include variables measuring peer effects in 

relation to alcohol consumption, which have been found to be an important factor for the 

development of drinking (Danielsson et al. 2010; Weichold et al. 2014; Yamada et al. 2016). 

We include one panel variable measuring friends’ intoxication (dummy variable for whether 

more than half of the respondents’ friends had been drunk within the last 30 days before the 

survey), and another variable measuring partner’s intoxication (dummy variable for whether 

the respondent was in an intimate relationship with someone who had been drunk during the 

last 30 days).  

 

Alcohol consumption. The outcome variable alcohol consumption was measured by the same 

survey question in all three waves: ‘How many units of alcohol did you consume during each 

of the last seven days, Monday, Tuesday, Wednesday and so on’, accompanied by a table 

explaining how many units different kinds of drinks correspond to. The numbers were then 

summarized into a total measure of last week’s alcohol consumption. To capture drinking 

patterns during a ‘typical’ week, all three surveys were conducted outside of public holidays. 

 

We use a finite mixture regression model to analyse the young people’s development in 

alcohol consumption. This linear model assumes that the mixture (i.e. the development in 

alcohol use) consists of K components (i.e. subsamples or trajectory groups in regard to 

alcohol consumption) where each component follows a parametric distribution.  

 

Each component includes a weight (𝜋𝑘) that provides a priori probabilities for membership to 

each of the components. In this analysis, we assume that membership probabilities to the 

components also depend on concomitant variables (gender, family background etc. measured 

in 2005 only, as described above), which we expect will affect the group size, i.e., the 

weights of the mixture (Dayton and Macready 1988). In addition to these variables we 

include the behavioural variables (also described above) to predict the quantities of alcohol 

consumed within each alcohol trajectory group. More technically, the model is given by the 

following equation (Grün and Leisch 2008): 
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ℎ(𝑦|𝑥, 𝑤, 𝜓) = ∑ 𝜋𝑘(𝑤, 𝛼)∏ 𝑓𝑘𝑑(𝑦𝑑|𝑥𝑑, 𝜃𝑘𝑑)
𝐷
𝑑=1

𝐾
𝑘=1    (1) 

 

where 𝜓 denotes the vector for all parameters for the mixture density h defined by 

(𝛼, 𝜃𝑘)𝑘=1,…,𝐾), y is the dependent variable (alcohol consumption), x is the predictor i.e. the 

behavioural variables, 𝑤 is the concomitant variables, and 𝑓𝑘 is the component specific 

density function. The equation also includes our assumption that y is dividable into D subsets 

where the component densities are independent between the subsets defined by variables 𝑦𝑑 

and 𝑥𝑑 for d = 1, … , D). This assumption means that we are able to obtain specific model 

estimates for each alcohol trajectory group. The component specific parameters are given by 

𝜃𝑘 = (𝜃𝑘𝑑)𝑑=1,…𝐷.  

 

To evaluate mixture models and in order to choose the optimal number of components, most 

researchers supplement the log likelihood measure with the Bayesians Information Criterion 

(BIC). In contrast to other measures (such as Aike Information Criterion, AIC), BIC 

penalizes the model evaluation with the number of parameters included. However, because 

BIC mainly focuses on the components needed to reasonably approximate the density, the 

measure has been criticized for favouring models with too high numbers of mixture 

components (Scrucca et al. 2016). For this reason, we supplement the BIC measure with both 

the AIC and the integrated complete-data likelihood (ICL) criterion (Biernacki et al. 2000). In 

contrast to AIC and BIC, ICL includes an entropy term that accounts for how well the model 

classifies the individuals conditioned by the total number of components in the given model. 

 

Results 

Descriptive statistics on the concomitant and behavioural variables are shown in Table 1. 

 

[TABLE 1 ABOUT HERE] 

 

We can see that the time up to age 18/19 is decisive for the development in several of the 

behavioural variables included in Table 1. It is during this period that young people become 

cigarette smokers, if they become smokers at all, and it is also during this period that a 

relatively large proportion of them start experimenting with cannabis – the increase from age 

18/19 to 25/26 is modest. It is also evident from the table that it is around age 18/19 that 

drunkenness experiences (reported by the respondents) among friends and 
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girlfriends/boyfriends peak (as they do among the respondents themselves). At age 25/26 the 

proportion of friends having been intoxicated during the last month is back to the level at age 

15.            

 

Alcohol trajectory model 

Table 2 shows the results of the model estimation based on all three model fit criteria, AIC 

(Alike Information Criterion), BIC (Bayesian Information Criterion) and ICL (Integrated 

Complete-data Likelihood). We choose the model with six components because both BIC and 

ICL point to a six-component model.  

 

[TABLE 2 ABOUT HERE] 

 

Figure 1 shows the development in alcohol consumption for the six groups (for the same 

results but in table format see Table A1). Group A (41.5 %) is the largest of the six groups 

and is therefore used as reference group in the analysis. Members of this group start at a low 

consumption level at age 15 (on average 2 weekly units of alcohol) and then increase their 

alcohol intake somewhat but never exceed an average weekly consumption of five units. By 

and large, this group corresponds to the trajectory named ‘moderate stable drinkers’ in 

previous research (Tucker et al. 2005; Maggs and Schulenberg, 2004/2005). Another 

common trajectory, ‘abstainers’, in international studies does not have a clear equivalent in 

our study. The closest we come to this are the small minority groups B (6.0 %) and C (5.3 %) 

where members start at a very low level of alcohol consumption (by Danish standards). 

Contrary to most other groups, group B does not show the usual alcohol consumption 

increase from age 15 to age 18/19 (only showing an increase after this), which is why we call 

them ‘late starters’. We name group C ‘stable low’ because it consists of the most cautious 

drinkers of all respondents at all three points of measurement.   

 

[FIGURE 1 ABOUT HERE] 

 

Group D (5.6 %), the ‘chronic high’ group consumes the largest amounts of alcohol, starting 

at an average of 32 weekly units at age 15, decreasing somewhat after that (to 23 units at age 

18/19) and then increasing again to 33 units at age 25/26. Interestingly, given the very high 

consumption level of this group, almost 40 % of the members are women.  
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Group E (12.9 %) – and partly also Group F (28.7 %) – have trajectories known as an 

inverted U in the literature (author 2018). While group E mostly consists of men (84 %), 

group F has equal shares of males and females (see Table A2 in Appendix). Group E starts at 

a high level at age 15 (14 weekly units of alcohol) after which the consumption level rises to 

the highest of all six groups at age 18/19 (26 weekly units) and then decreases to 17 units of 

alcohol per week at age 25/26. Group F shows a similar pattern but at a much lower level. We 

name these two groups ‘fling, high level’ (Group E) and ‘fling, middle level’ (Group F). 

 

If we relate these trajectory groups to the risk evaluations of the Danish National Health 

Board (described in the introduction), we can see the following. Already at age 15, the 

chronic high trajectory group (males and females, average) and the group fling, high level 

(females, average) exceed the Health Board’s high-risk limits of weekly drinking. At age 

18/19, both male and female members of the three groups chronically high, fling high level 

and fling middle level – together representing 47 % of the respondents – exceed the limits for 

safe drinking. Females in the group chronically high (23 weekly units on average) and the 

group fling, high level (24 units) show the largest discrepancy from the recommended safety 

level (7 units) for women. Also at age 25/26 it is women, more than men, who report ‘risky’ 

drinking – as seen in relation to the gender-specific recommendations of the Danish National 

Health Board – although men on average drink more than women (Table A1 in Appendix).   

 

 

Social and behavioural characteristics of the six trajectory groups 

We now move on to analyse how concomitant variables influence the probability of 

belonging to one of the six trajectory groups – for descriptive statistics, see Table A2 in 

Appendix. In Table 3, the moderate stable group (A) is used as reference for the coefficients 

of the other groups. Coefficient estimates show that members of the group late starters (B) – 

one of the almost abstinent groups – have a higher probability of being immigrants (as 

compared to group A) and of having parents with elementary school training only. Also 

members of the group stable low (C) tend to have parents with relatively low education. 

Another characteristic of membership to this group is that it is positively associated with 

school motivation.  
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In contrast to the three previous groups, members of the chronic high group (D) tend to report 

lower school motivation at age 15 (see Table A2). (The beta coefficient measuring the 

association between school motivation and membership to group D shown in Table A2 is 

negative but only significant at p < 0.1.). Furthermore, members of the chronic high group 

come from families where divorce is more common than in the reference group and where 

parents more seldom have university degrees. The group fling, high level (E), with the second 

highest alcohol consumption, is characterized by having the lowest level of school motivation 

at age 15 of all six groups (the beta coefficient is negative and statistically significant with p 

< 0.000). Members of this group tend to come from families with a higher income level than 

the reference group. Finally, the most noticeable characteristic of the members of the group 

fling, middle level (F) is that their parents have a significantly higher educational level than 

the reference group and also a higher income level (see Table A2).  

 

[TABLE 3 ABOUT HERE] 

 

In this last analysis we investigate how different behavioural variables measured in 2005, 

2008 and 2015 are related to alcohol consumption levels. As Table 4 shows, young people’s 

education at different time points as well as their cigarette smoking, cannabis use and 

reported drunkenness among friends and girlfriends/boyfriends are all significantly associated 

with drinking. However, these relationships are not the same in different trajectory groups, 

and coefficients vary across time. The results shown in Table 4 hereby help us achieve 

detailed information on how a range of behavioural variables are associated with the 

development of drinking in the six trajectory groups.  

 

[TABLE 4 ABOUT HERE] 

 

In trajectory group moderate stable (A), the largest of the six groups, all behavioural 

variables are significantly related to drinking. Hence, being registered as a student, for 

instance university student at age 25/26, is associated with a heightened level of alcohol 

consumption. Also, the consumption levels of group A members are closely related to 

(reported) drunkenness among friends and, for members being in steady relationships, 

drunkenness among girlfriends/boyfriends. Furthermore, alcohol consumption in this group is 

related to everyday cigarette smoking and cannabis use.  
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For members of group B, late starters (immigrant youths overrepresented), the coefficients 

for the behavioural variables reveal that their alcohol consumption level is not associated 

with drunkenness among friends and girlfriends/boyfriends, and the relationship between 

drinking and smoking cigarettes and/or cannabis is weaker than in group A (the coefficients 

for these two variable are less than half the size). On the other hand, drinking levels increase 

considerably (with six weekly units) if members of group B are enrolled in vocational schools 

or colleges.  

 

The drinking level of group C, stable low, shows weaker associations with the time-varying 

variables included in the analysis. One exception is enrolment in university education which 

is related to an increased alcohol consumption level, whereas high-school, vocational or 

college training show no significant associations with drinking.  

 

For the chronic high group D, the relationship between drinking and education is different 

from that depicted so far. Interestingly, members of this group have a lower level of alcohol 

consumption if they are enrolled in high-schools or vocational schools and especially if they 

are enrolled at universities or colleges. This may be seen in the light of the exceptionally high 

baseline level of drinking in this group (on average 32 weekly units of alcohol at age 15). It 

also indicates that some of the heaviest drinkers in our study may be found in the group of 

youths who do not continue in the educational system after elementary education 

(folkeskole), which in Denmark comprises the period when a student enters school at age 5 or 

6 until graduation in ninth grade at age 15 or 16.  

 

Also for the fling, high level group E (the group with the second highest consumption level) 

there is a tendency towards lower drinking levels if members are enrolled in colleges or 

vocational schools. Furthermore, drinking levels in this group are strongly related to 

drunkenness among friends and girlfriends/boyfriends and to cannabis use and smoking; for 

instance, daily smokers in group E drink 6 more units of alcohol per week than non-smokers 

in the group.  

 

Finally, with the group fling, middle level, we are back in the type of relationship between 

education and alcohol consumption that we saw in the first three groups: enrolment in high-

schools, college or university is related to increased alcohol consumption levels. Also in this 
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group, alcohol consumption is associated with friends’ drunkenness and to cigarette smoking 

and cannabis use, although somewhat less so than in group E. 

 

Discussion 

Compared to international research, alcohol trajectories among young Danes – representing 

one of the most drunkenness-focused alcohol cultures in Europe – stand out in three ways. 

First, as our analysis of the six trajectories shows, abstainers do not constitute a large, well-

defined category. Compared to the findings in previous research, the groups of (almost) 

abstainers are small, with late starters constituting 6 % and the stable low group 5 % of the 

respondents. In terms of family background, members of both groups tend to have parents 

with relatively low education. Another characteristic of the group late starters is that 

immigrants are overrepresented. By all accounts, members of this trajectory group do not 

take part in the Danish youth culture of adolescent drinking/partying; they seldom have 

friends who drink themselves intoxicated and they only increase their alcohol consumption 

somewhat if they are enrolled in vocational schools or colleges. Members of the stable low 

trajectory group, on the other hand, are characterised by the strongest school motivation of 

all, and their drinking is not affected by entering e.g. high-schools or by their friends’ level of 

drunkenness. Hence, the two groups of low- consumers stand out from the majority in two 

ways: they are either immigrants (often from Muslim countries) or youths with an 

exceptionally strong school motivation – or sometimes both – and these characteristics 

obviously prevent them from taking part in the ‘wet’ alcohol culture of Danish mainstream 

youths.  

 

Second, we found that relatively large proportions of youths (group E, 13 % and group F, 29 

%) are characterised by a ‘fling’ in drinking around age 18/19 and after that a decrease. 

Compared to international research on alcohol trajectories, this pattern is unique. It should be 

related to the fact that Danish adolescents, by international standards, have extraordinarily 

high levels of drunkenness-focused alcohol use (ESPAD 2004, 2007; European Commission 

2010). To illustrate this, previous analyses from our research group show that 76 % of Danish 

18/19-year-olds have practiced binge drinking (5+ units of alcohol) during the past month, 

while 54 % have consumed 10+ unites of alcohol at least once in this period. This means that 

a considerable proportion of Danish youths have drinking patterns that in other studies 

(especially from the USA) would have put them in the minority trajectory group of high-risk 

drinkers (cf. Patrick et al. 2017). 
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Both males and females in the two ‘fling’ trajectories exceed the Danish National Health 

Board’s recommendations for safe drinking, and females in particular have average 

consumption levels that are two-three times higher than the gender-differentiated safety limits 

defined by the Board. As regards family background, members of the fling, high level group 

have parents with above average incomes while the parents of the group fling, middle level 

have the highest educations of all. This means that both groups of ‘fling’ drinkers come from 

relatively privileged backgrounds. Similar to the reference group moderate, stable (41 % of 

the respondents), the two ‘fling’ trajectories are characterized by social drinking patterns. 

Alcohol consumption in these groups is strongly related to the drunkenness patterns of 

friends and girlfriends/boyfriends.  

 

Third, we identified a small category (6 %) of chronic high drinkers – 38 % of whom were 

women – who increased rather than decreased their drinking from age 18/19 to age 25/26. 

This group started at an exceptionally high drinking level at age 15 (30 weekly units on 

average for males and 36 for females). In contrast to most other youths in our study, 

enrolment in high-schools and vocational schools was related to somewhat lower 

consumption levels in the chronic high trajectory, probably because of selection – some of 

the heaviest drinkers in this group may have received basic school training only. At age 

25/26, however, the drinking in the group had risen again (to 33 weekly units of alcohol on 

average) and there were no signs of this group ‘maturing out’ from their high level drinking. 

 

A number of limitations to our study warrant consideration. First, as in all survey research, 

our study suffered from attrition, especially in the third wave of data collection. We used 

missing data imputation, well aware of the critical discussion of this technique in the research 

literature (Allison 2002). However, with the help of statistical tools provided by the 

MissForest package (Stekhoven and Bühlmann 2012) we estimated various measures of 

imputation error and found them to be within an acceptable range for all variables included in 

the analysis (tables not included but can be provided upon request). Another challenge in a 

study like ours concerns the reliability of self-reported alcohol use. We tried to receive as 

precise a measure of drinking as possible by asking the respondents in all three waves to 

report their alcohol consumption on each of the past week’s days (which we then 

summarized). It is our assumption that this method provided us with a more accurate measure 

of alcohol intake than, for instance, reports on monthly binge drinking. A final point of 
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concern is that some of the trajectory groups in our study – for instance, chronic highs – 

represent relatively few respondents. Unfortunately we could not provide more detailed 

information on this trajectory group, for instance by dividing it into subgroups with 

distinctive characteristics (in relation to more detailed patterns of drinking, types of 

educational involvement etc.).  

 

The findings from our study may be related to issues of alcohol risk prevention – targeting 

the trajectory groups identified above. In all probability, the small groups of cautious drinkers 

(late starters, 6 % and stable low,  5 %) do not risk detrimental health and other negative 

effects of their alcohol intake. Yet, our own previous research has shown that young people 

who drink very little in Denmark face challenges of their own. They are less popular among 

peers than the active drinkers, they have fewer friends and in some cases risk exclusion from 

adolescent networks and social activities (anonymous references). For obvious reasons we do 

not suggest that members of these groups increase their alcohol consumption, but rather that 

adults (parents, teachers, youth workers) around them are aware of potential mechanisms of 

marginalisation and, if needed, try to find ways of supporting cautious drinkers to create 

adolescent networks based on other activities than drunkenness-focused partying.  

 

Another risk prevention issue raised by our findings is the very central role played by school 

environments – especially high-schools – for the development of young people’s drinking. In 

the three largest trajectory groups moderate stable (41.5 %), fling, high level (13 %), and 

fling, middle-level (29 %), enrolment in high-schools is associated with a significantly 

increased weekly alcohol consumption. Although the present study did not analyse the 

mechanisms involved in this intensification of alcohol consumption when youths are enrolled 

in specific educational environments, the results (in this paper as well as other parts of our 

research) point to high-schools as being part of the ‘motor’’ behind Danish youths’ 

international top position in binge drinking and drunkenness (anonymous reference). There is 

much to indicate that the clear fling pattern in Danish alcohol trajectories – especially among 

young people from privileged family backgrounds – is related to a culture of intense binge 

drinking at high-schools (and partly also during the first years of university studies).    

 

Finally, we agree with Tucker et al. (2005), quoted in the introduction of this paper, who 

mentioned two critical moments when it comes to identifying groups of young people who 

may be at risk of developing alcohol problems: early adolescence and young adulthood. The 
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chronic high trajectory group in our study deviated from the rest of the respondents at both 

these points of time. They started to drink earlier than their peers and they showed no sign of 

‘maturing out’ from their adolescent drinking patterns at age 25/26. Of specific concern, if we 

are to follow the gender-specific risk assessments of the Danish National Health Board, is the 

large proportion of women in the group of chronic high drinkers. More research is needed on 

the background, context and reasons for alcohol consumption in this group and on the 

gender-specific hazards related to their alcohol intake.     
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Table 1 Descriptive statistics 

 Age 15 

(n = 2,463) 

 Age 18/19 

(n = 2,463) 

 Age 25/26 

(n = 2,463) 

Concomitant variables      

Gender      

Men 50.59  -  - 

Women 49.41  -  - 

Immigrant background      

Non immigrant 93.5  -  - 

Immigrant 6.5  -  - 

Family divorced at age 15      

No 79.13  -  - 

Yes 20.87  -  - 

Early sexual active       

No 71.13  -  - 

Yes 26.47  -  - 

School motivation       

Mean 5.10 (1.197)  -  - 

Parental Education      

Elementary 10.78  -  - 

High school 2.41  -  - 

Vocational 50.53  -  - 

College 23.71  -  - 

University 12.57  -  - 

Parental income      

Mean 420.17 

(370.94) 

 -  - 

      

Behavioural variables      

Education trajectory      

Elementary 63.82  29.23  14-13 

High school 28.62  54.49  7.35 

Vocational 7.55  11.94  31.26 

College  0  1.10  19.29 

University 0  3.25  27.97 

Smoke cigarettes      

No 81.77  61.66  68.45 

At parties  6.33  15.72  8.12 

Everyday 11.90  22.63  23.43 

Smoke cannabis      

No 86.89  54.32  46.53 

Yes 13.11  45.68  53.73 

More than half close peers 

drunk last 30 days 

     

No 45.15  26.27  56.88 

Yes 54.85  73.73  43.12 

Partner drunk last 30 days      

No 88.75  77.10  83.03 

Yes 11.25  22.90  16.97 
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Table 2 Model search 

Model -log 

Likelihood 

AIC BIC ICL 

One component model -28,403.56 56,505.74 56,587.95 56,587.95 

Two component model -24,719.75 49,509.51 47,751.10 49,927.81 

Three component model -23,396.54 48,039.09 48,439.43 48,930.06 

Four component model -23,794.41 47,750.82 48,309.92 49,234.01 

Five component model -23,559.17 47,736.35 48,044.20 49,084.82 

Six component model -23,298.27 46,850.55 47.727.16 48,723.26 

Seven component model -23,263.05 46,826.10 47.861.47 49,029.92 

Eight component model -23,250.73 46,847.47 48,041.59 49,483.37 
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Table 3 Concomitants coefficients. A is set as the reference group 

 B  C  D  E F 

 Beta Std.  Beta Std.  Beta Std.  Beta Std.  Beta Std. 

Women -0.006 (0.188)   0.111 (0.196)  -1.060*** (0.195)  -2.043*** (0.160)  -0.481*** (0.103) 

Immigrant   1.134*** (0.245)  -0.406*** (0.144)   0.474† (0.271)  -0.681*** (0.136)  -0.386† (0.228) 

School motivation  0.076 (0.054)   0.139** (0.054)   -0.101† (0.067)  -0.242*** (0.051)   0.066 (0.043) 

Family divorced  -0.607* (0.265)   0.189 (0.231)   1.121*** (0.244)  -0.097 (0.166)  -0.233† (0.131) 

Early sexual active -0.394 (0.304)  -0.886* (0.352)   2.236*** (0.202)   1.492*** (0.158)   1.075*** (0.126) 

Parental income -0.000 (0.000)  -0.001* (0.000)  -0.002*** (0.000)   0.001*** (0.000)   0.001*** (0.000) 

Parental education               

Elementary Ref.   Ref.   Ref.   Ref.   Ref.  

High school -1.142*** (0.019)  -0.101** (0.032)   0.743*** (0.103)  -0.209* (0106)   0.746*** (0.214) 

Vocational -0.410** (0.159)   0.075 (0.160)   0.207 (0.171)  -0.224 (0.155)   0.368*** (0.110) 

College -0.465* (0.197)  -0.009 (0.199)   0.451*** (0.217)   0.090 (0.184)   0.666*** (0,129) 

University -0.837*** (0.166)  -0.133† (0.175)  -0.003*** (0.182)  -0.545* (0.228)  0.428** (0.155) 

Intercept 1.611*** (0.060)  -2.161*** (0.060)  -0.371*** (0.096)  0.022 (0.268)  -1.304*** (0.212) 

Significant codes: *** p < 0.001;  ** p < 0.01;  * p < 0.05; † p < 0.1  
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Table 4 Behavioural coefficients 
 Group 

 A B C D E F 

Women -0.579*** 

(0.131) 

-0.047* 

(0.077) 

-0.013* 

(0.052) 

-4.352* 

(2.449) 

-1.979* 

(0.769) 

-0.956*** 

(0.238) 

Education       

Elementary Ref. Ref. Ref. Ref. Ref. Ref. 

High school 0.900*** 

(0.160) 

-0.056*** 

(0.091) 

-0.150* 

(0.063) 

-9.434** 

(3.222) 

0.951 

(0.762) 

2.262*** 

(0.293) 

Vocational 0.976*** 

(0.191) 

 6.413*** 

(0.114) 

-0.032* 

(0.077) 

-9.608** 

(2.976) 

-2.968*** 

(0.810) 

0.388 

(0.364) 

College 1.146*** 

(0.269) 

6.365*** 

(0.144) 

0.072* 

(0.090) 

-18.959*** 

(5.658) 

-7.368*** 

(1.468) 

1.001* 

(0.490) 

University 2.218* 

(0.227) 

 -0.278† 

(0.145) 

6.360*** 

(0.102) 

-18.820*** 

(4.687) 

-0.779 

(1.095) 

2.000* 

(0.401) 

Smokes cigarettes       

No Ref. 

 

Ref. 

 

Ref. 

 

Ref. 

 

Ref. 

 

Ref. 

 

At parties -0.000 

 (0.261) 

-0.467* 

 (0.134) 

-0.127 

(0.142) 

5.581 

(4.163) 

2.457* 

(0.980) 

0.142*** 

(0.385) 

Everyday 1.166*** 

(0.205) 

-0.473** 

(0.181) 

0.022 

(0.162) 

6.127† 

(3.170) 

6.060*** 

(0.812) 

4.269*** 

(0.348) 

Smokes cannabis       

No Ref. Ref. Ref. Ref. Ref. Ref. 

Yes 1.093*** 

(0.168) 

0.478*** 

(0.134) 

0.166* 

(0.107) 

3.453 

(3.061) 

4.881*** 

(0.760) 

2.365*** 

(0.297) 

More than half of 

close peers drunk  

last 30 days       

No Ref. Ref. Ref. Ref. Ref. Ref. 

Yes 0.700*** 

(0.168) 

 0.106 

(0.106) 

-0.113* 

(0.072) 

-6.761† 

(3.586) 

7.510*** 

(0.854) 

4.328*** 

(0.317) 

Partner drunk  

last 30 days       

No Ref. Ref. Ref. Ref. Ref. Ref. 

Yes 1.621*** 

(0.211) 

-0.044 

 (0.182) 

12.484** 

(0.216) 

-4.145 

(3.474) 

3.418*** 

(0.893) 

1.104** 

(0.342) 

       

Intercept 2.216*** 

(0.146) 

0.638*** 

(0.080) 

0.235*** 

(0.053) 

50.753*** 

(3.090) 

7.458*** 

(0.752) 

3.175*** 

(0.297) 

Signif. codes:  *** p < 0.001;  ** p < 0.01;  * p < 0.05; † 0.1 ‘  
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Figure 1 Six developmental trajectories in alcohol consumption for the Danish 1989 cohort  
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Table A1. Alcohol consumption across the three age periods for the six developmental 

groups. Standard deviation in parentheses 
 A B C D E F 

Age 15       

All 2.25  

(2.66) 

0.71 

(1.10) 

0.36 

(0.72) 

32.44 

(17.66) 

13.82 

(10.46) 

6.86 

(5.55) 

Men 2.23  

(2.69) 

0.65 

(1.18) 

0.76 

(0.69) 

30.42 

(25.81) 

13.14 

(9.84) 

6.09 

(5.24) 

Women 2.23  

(2.63) 

0.76 

(1.05) 

0.37 

(0.74) 

35.79 

(30.43) 

17.37 

(12.79) 

7.64 

(5.75) 

       

Age 18/19       

All 3.98  

(3.53) 

0.78 

(1.58) 

1.81 

(2.44) 

23.33 

(23.72) 

25.93 

(10.56) 

13.27 

(6.03) 

Men 4.27  

(3.65) 

1.15 

(2.00) 

1.90 

(2.12) 

29.87 

(21.50) 

26.33 

(10.27) 

14.01 

(5.79) 

Women 3.78  

(3.43) 

0.53 

(1.15) 

1.75 

(2.65) 

22.52 

(23.43) 

23.80 

(11.88) 

12.52 

(6.20) 

       

Age 25/26       

All 4.85  

(3.51) 

4.85 

(3.19) 

1.80 

(2.94) 

32.88 

(18.59) 

16.82 

(10.09) 

9.82 

(5.70) 

Men 5.15  

(3.39) 

5.30 

(3.06) 

1.71 

(2.89) 

36.85 

(17.10) 

17.18 

(10.13) 

10.42 

(5.68) 

Women 4.64  

(3.57) 

4.54 

(3.25) 

1.86 

(2.99) 

26.33 

(19.24) 

14.94 

(9.71) 

9.17 

(5.66) 
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Table A2. Background characteristics for the six developmental groups. Standard errors in parentheses. 

 

 A B C D E F 

Gender       

Men 41.54 40.82 40.31 62.32 83.91 50.64 

Female 58.46 59.18 59.69 37.68 16.09 49.36 

Immigrant        

Non immigrant 93.31 78.91 93.80 86.23 98.11 97.44 

Immigrant 6.69 21.09 6.20 13.77 1.89 2.56 

School motivation 5.17  

(1.15) 

5.32 

(0.97) 

5.33 

(1.20) 

4.76 

(1.18) 

4.53 

(1.37) 

5.22 

(1.13) 

Early sexual active       

No 83.46 90.48 92.25 42.03 57.10 65.72 

Yes 16.54 9.52 7.75 57.93 42.90 34.28 

Family divorced at age 15       

No 78.35 86.39 75.97 81.88 74.13 81.22 

Yes 21.65 13.61 24.03 18.12 25.87 18.78 

Parental Education       

Elementary 11.52 19.73 12.40 14.49 13.25 5.69 

High school 2.46 2.04 2.33 4.35 1.26 2.56 

Vocational 51.48 48.98 55.04 55.07 47.95 48.93 

College 21.56 20.41 20.93 19.57 25.87 27.88 

University 12.99 8.84 9.30 6.52 11.67 14.94 

Parental income       

Mean 729.66 

(320.16) 

655.92 

(328.75) 

663.84 

(256.13) 

587.42 

(277.69) 

897.29 

(890.48) 

833.27 

(438.91) 


