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Abstract 

School socioeconomic environment in relation to adolescent drinking has hardly 

been studied. Taking Chile as an example of a highly socially stratified education 

system, this study focused on how adolescent drinking patterns relate to school 

socioeconomic environment. Two potential mechanisms for this relationship were 

examined: interaction with parental supervision and mediation by friends’ drinking 

behaviours. 

Multilevel analyses were conducted on cross-sectional data with a four-level nested 

structure: students (L1), school classes (L2), schools (L3) and municipalities (L4). 

Individual-level information was extracted from a nationally representative survey 

(N=58,148, aged 13 to 18) conducted in 2013 and linked to school-level data 

(N=1,687). Multilevel logistic regression was used to analyse non-binge drinking (vs. 

non-drinking) and binge drinking (vs. non-binge drinking). The frequency of binge 

drinking was analysed using multilevel zero-inflated Poisson regression. Models 

were stratified by gender and adjusted for sociodemographic and parental 

characteristics and school type.  

The results showed that both non-binge drinking and binge drinking were 

socioeconomically patterned at school level. Boys and girls from more socially 

disadvantaged schools were less likely to drink alcohol than those from more 

advantaged schools. Within the group of drinkers, school social disadvantage was 

positively associated with binge drinking in boys and girls. Results also suggested 

that boys attending socially advantaged schools were likely to binge drink. However, 

the number of events of binge drinking in the past month was unrelated to school 

socioeconomic environment. Both parental knowledge of children’s whereabouts 

and school socioeconomic environment were independently associated with 

adolescent drinking patterns. There was no evidence to suggest mediation through 

levels of friends’ drinking within the school context.  

Schools play a role shaping adolescent drinking and should be integrated into a 

multilevel approach to tackle adolescent alcohol use, especially binge drinking. 
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Chapter 1 Introduction   

Alcohol consumption is common among adolescents, despite existing regulations 

aimed at limiting underage drinking.1 Alcohol use usually begins in early 

adolescence, and escalates throughout this developmental stage.2 Adolescents tend to 

drink less frequently than adults, but consume a greater amount per occasion, which 

puts them at higher risk of adverse consequences such as having unprotected sex, 

fighting with friends and performing poorly at school.3 Among young people aged 

10 to 24, alcohol as a risk factor is globally responsible for 8% of Disability 

Adjusted Life Years (DALYs) lost.4 The risk of alcohol-related harm amongst young 

people has been partially explained by a pattern of alcohol consumption, specifically 

binge drinking.2, 5 Worldwide, this pattern of consumption has been found to be more 

common among adolescents aged 15 to 19.5 

Binge drinking is defined as a pattern of drinking in which five or more drinks are 

consumed in one session, and is likely to lead the drinker to a higher risk of alcohol-

related problems and others to an increased risk of secondary consequences.6, 7 The 

broad range of alcohol-related problems includes injuries, accidents or being 

hospitalised; risky sexual behaviour (unplanned, regretted and/or unprotected sexual 

intercourse); anti-social behaviour (physical fights, or trouble with police); being 

victims of robbery; performing poorly at school or work; and having relationship 

problems with parents or friends.7-14 The second-hand consequences that others may 

experience because of binge drinking involve verbal aggression (insults and 

humiliations), physical aggression (being pushed, hit or assaulted) and sexual 

aggression (unwanted sexual advances or being a victim of a sexual assault).12 Binge 

drinking can also have long-lasting consequences in adulthood, increasing the risk of 

binge drinking,13 alcohol-related problems and alcohol dependence15 and the risk of 

obesity and high blood pressure.16  

Adolescence is a critical transformative developmental stage period that physically, 

cognitively, emotionally and socially enables young people to become active 

members of society.2, 17 Adolescent years are also crucial to establish health capital 

which refers to the foundations for subsequent health trajectories and well-being 
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throughout the life course.18 Adolescent health risk behaviours threaten the 

establishment of health foundations and contribute to social disparities in the 

transition to adult life.19 Understanding the mechanisms of social inequalities in 

health risk behaviours such as alcohol use during adolescence could ensure socially 

vulnerable adolescents make a successful transition to healthy adulthood.20   

Levels of alcohol consumption within countries have been linked to the economic 

development at national level.5 Chile has experienced unprecedented economic 

growth in the last two decades.21 Countries experiencing such development usually 

see an increase in alcohol availability, alcohol use and alcohol-related harm, due 

partly to the efforts of the alcohol industry to target women and young people.22 

Chilean figures seem to be in accordance with these global trends. According to 

findings from the 2010 National Health Survey in Chile, young people aged 15 to 24 

reported the heaviest alcohol consumption on a single occasion (about 80 gr of pure 

alcohol) among past-week drinkers aged 15 and over.23 In contrast to the older age 

groups, among young people reporting alcohol use in the past week there were no 

gender differences in the amount consumed.23 Research efforts in Chile should be 

focused on understanding patterns of heavy alcohol consumption in young people 

and identifying more vulnerable groups to prevent them from experiencing the 

immediate and long-term consequences of heavy consumption. 

The identification of groups at risk of heavy consumption, particularly adolescents is 

of extreme relevance in Chile. In this country, alcohol use is culturally accepted and 

seen as characteristic of the Chilean identity, in part influenced by a long tradition of 

wine production.23, 24 Compared to the countries in the region, levels of consumption 

at national level measured as alcohol per capita consumption (amount of alcohol sold 

in a given country by the size of its population aged 15 and over) are higher than the 

average in the Americas (9.6 vs. 8.4 litres of pure alcohol).5 According to the 

National Health Survey conducted in 2010, 75% of the population aged 15 and over 

reported having consumed alcohol in the past year and 36% had consumed in the 

past week.25 The predominant drinking pattern among past-week drinkers was 

characterised as intermittent and excessive as consumption appears to be 

concentrated on 1.6 days and the average volume consumed per occasion (56 gr of 
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pure alcohol) more than doubles the World Health Organisation recommendations 

(20 gr of pure alcohol). Within the group of young people (aged 15 to 24), the 

average amount consumed reached 80 gr.25 Among past-week drinkers, just 2% 

reported a moderate and frequent drinking habit.25 Alcohol consumption seems to 

occur in different contexts and in response to varying social motives such celebrating 

achievements or enhancing a sense of belonging in social groups, but also to cope 

with stressful life conditions and emotional distress.24 Due to the diversity of social 

motives leading to drinking, alcohol use in Chile has been considered as a non-

specific coping strategy.24 Despite existing regulations to reduce levels of 

consumption in the Chilean population, cultural norms supporting heavy drinking 

make it more difficult to enforce stricter measures to reduce levels of alcohol use. 24 

Regarding the burden of alcohol use in Chile, one out of ten deaths are attributable to 

alcohol, but among young people (15 to 29), this figure increases to five deaths in 

men and two death out of ten in women.26 In addition, alcohol consumption as a risk 

factor is the first specific cause responsible of Disability Adjusted Life Years 

(DALYs) in the adult population.27 Like global trends, social disparities in alcohol 

use and its adverse consequences have also been identified in the Chilean population. 

At the ecological level, mortality attributable to alcohol was found to be negatively 

associated with income and education aggregated at area level.28 Although drinker 

status and frequency of drinking have been positively associated with income in the 

adult population,29 harmful levels of consumption are more prevalent within the less 

educated group, particularly men, and the magnitude of social disparities in 

hazardous and harmful drinking are the greatest among OECD countries.30  Chilean 

society is permissive in relation to excessive consumption24 but negative 

consequences seem to be concentrated within socially disadvantaged groups.  

In the next section, the magnitude of alcohol use in Chilean adolescents is presented, 

followed by the social and economic characteristics of Chile in order to understand 

the conditions in which Chilean adolescents develop. 
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1.1 Magnitude of alcohol use among Chilean adolescents  

In 2011, alcohol was the most consumed substance among Chilean adolescents aged 

13 to 18 compared to tobacco and illicit drugs,31 despite the fact that the legal 

minimum purchase age is 18.32 Just under 80% (78.9%) reported having drunk 

alcohol at some point in their lives and over a third (34.7%) reported its use in the 

preceding month, according to the Ninth Chilean National School Population 

Substance Use Survey conducted in 2011.31 There was no gender difference in the 

prevalence of past-month alcohol use, but this proportion was three times higher 

among Year 12 students aged 17 (52.5%) than Year 8 students aged 13 (18.7%).31 

Among those who reported alcohol use in the preceding month, 64.3% had engaged 

in binge drinking (defined as consuming five or more drinks on one occasion) during 

the past thirty days.31 The highest proportion of binge drinkers was observed among 

boys and adolescents from state-funded schools where most pupils were from 

socially disadvantaged families.31 In addition, findings from the Chilean National 

Youth Survey conducted in 2012 showed that young people aged 15 to 29 from a 

low socioeconomic background reported the highest quantity of alcohol consumption 

per occasion.33 A similar social gradient of binge drinking was observed in the 

population aged 12 to 64 in the Tenth Chilean National General Population 

Substance Use Survey conducted in 2012.34  

1.2 Social and economic characteristics of Chile  

Despite being classified as a high-income country with a sustained decrease in 

poverty rates,35 Chile remains a country with vast inequalities.21 The implementation 

of a pro-market oriented economic system in Chile has contributed to socioeconomic 

segregation in the educational system and at the residential level, limiting egalitarian 

access to resources and resulting in social exclusion among socially deprived 

groups.36-38 In particular, socioeconomic segregation has been noted to affect children 

and youth with regard to their educational attainment and access to higher 

education.38  

According to Acevedo-Garcia et al.,39 segregation is ‘the differentiation of two or 

more population groups among subunits of a given social space that may be divided 

along racial/ethnic, social class, gender or age lines’ (p. 265). In the Chilean 
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education system, socioeconomic segregation is thought to generate an uneven 

distribution of children from different socioeconomic backgrounds across schools, 

especially to disadvantaged groups, excluding them socially.36 

The Chilean education system comprises three school types: public, private 

subsidised and private. Enrolment in each type of school depends on family income, 

which has contributed to the creation of a socially stratified education system. Each 

school is highly homogeneous in terms of students’ socioeconomic background,36, 37 

limiting the opportunities for more disadvantaged children to enrich their learning 

experiences in a more heterogeneous school socioeconomic composition.37 In 

addition, the quality of education varies noticeably by school type, resulting in a gap 

in academic achievement among children, which limits egalitarian access to tertiary 

education and social mobility.40 In particular, Chilean public schools have been 

reported to have the highest proportion of students from less affluent families and the 

poorest achievements in national learning outcome assessments.21, 41 

Prior research has concentrated on the role of parental socioeconomic position (SEP) 

on adolescent alcohol use. However, findings have not shown a consistent 

association.42 On the other hand, school socioeconomic environment (SEE) in 

relation to adolescent drinking patterns has hardly been studied. Given that Chile 

exemplifies an emerging economy with a highly socially stratified education system, 

this study focuses on the relation between school SEE and adolescent drinking 

patterns, taking into account factors from the immediate contexts such as family and 

peers and from the macro system in which schools are nested. This study also 

examined two potential mechanisms by which school SEE may influence adolescent 

drinking patterns: the interaction with parental supervision and the role of friends’ 

drinking behaviour in the school context. 

This thesis is organised as follows: The second chapter provides a review of the 

existing literature on the relationship between school SEE and adolescent drinking 

and two potential mechanisms by which school relates to adolescent drinking; 

through the interplay with parental supervision, and the influence of friends’ 

drinking. At the beginning of this chapter there is also an overview of the 

interrelation between the social contexts that influence adolescent drinking and an 
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introduction to the complex socioeconomic patterns of alcohol use among 

adolescents. Gaps in the knowledge that were identified in the literature review and 

which form the basis of the aim and objectives are summarised towards the end of 

the chapter.  

The third chapter builds on the literature review and summarises the conceptual 

model that supports this study. Conceptual and operational definitions of each 

component of the study model are provided in this chapter and the relationships 

between the outcome and the study variables and between the study variables are 

delineated. 

Chapter 4 outlines the aim, objectives and hypotheses of this thesis, which were 

derived from the literature review and address the gaps in the knowledge. Chapter 5 

is concerned with the methods employed in this study to test the study hypotheses. 

The first section describes the Tenth Chilean School Population National Substance 

Use Survey conducted in 2013 (2013 ENPE); the dataset analysed and data 

collection methods. It also provides a detailed description of the study variables, how 

the analytical sample was derived and the analytical approach to test the hypotheses.  

The results of the analyses testing the study hypotheses are reported in Chapters 6 to 

8. Chapter 6 presents the results of the analyses examining school variation in 

adolescent drinking patterns and the association between school SEE and these 

drinking patterns. These are the first and second study objectives as presented in 

Chapter 4. Chapter 7 presents results addressing study objective 3, related to the 

cross-level interaction between school SEE and parental knowledge of children’s 

whereabouts. Chapter 8 presents the findings of the examination of the second 

hypothesised mechanism by which school SEE may influence adolescent drinking, 

specifically the role of friends’ drinking in the school context; this addresses the 

fourth study objective. 

Chapter 9 provides a summary and discussion of the main study findings. Strengths 

and limitations and potential implications of this study are also discussed, as well as 

recommendations for further research. The chapter ends with a Conclusions section 

that highlights the main contributions of this study to the understanding of the role of 
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school SEE and adolescent drinking and the potential mechanisms by which school 

may have an impact on adolescent alcohol use.  
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Chapter 2 Literature Review 
The purpose of this chapter is to contextualise this study in relation to previous 

evidence and identify the information gaps that it aims to address. It provides a 

review of the literature on school SEE and adolescent drinking and two possible 

pathways by which this environment influences adolescent drinking through the 

potential interaction with parental supervision and the role of friends’ drinking 

within the school context. The chapter is organised as follows: section 2.1 provides 

background information on how adolescent drinking patterns are affected by 

multiple social contexts, gender and socioeconomic influences; section 2.2 reviews 

the literature related to school influences on adolescent health behaviours focusing 

on previous studies that address the specific role of school SEE in adolescent 

drinking patterns; and section 2.3 presents a summary of the protective role of  

parental supervision on adolescent drinking and a review of studies addressing its 

interrelation with school SEE. Section 2.4 outlines peer drinking influences in 

adolescence, focusing on previous research that examines the role of friends’ 

drinking in the school context. Section 2.5 describes the role of parental drinking in 

adolescent alcohol use. Finally, section 2.6 provides a summary of the gaps in the 

existing literature on school SEE and the potential mechanisms by which school 

impacts on adolescent drinking.  

2.1 Background 

2.1.1 Social contexts influencing adolescent drinking 

Previous studies have noted that adolescent drinking behaviour is embedded in social 

contexts such as family, peer group, school and community.2, 17, 20 Adolescents form 

their identities and learn social norms, roles and behaviours through these social 

interactions within such contexts.43 In particular, school creates a significant context 

for cognitive and social development, where adolescents are exposed to learning 

experiences, social relationships, and extra-curricular activities. School influences go 

beyond academic attainment, playing a role in health behaviours and well-being.43-45 

A study conducted in 21 European countries demonstrated that substance use 

(smoking, drinking and drug use) and psychosocial health outcomes such as self-
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esteem and depressive symptoms varied significantly between schools among 15-

year olds.46 Different dimensions of school environment are thought to influence 

adolescent health-risk behaviours.47 For instance, school socioeconomic composition 

has been related to alcohol use,48 smoking49 and early sexual initiation.49 Adolescent 

alcohol use has also been linked to school size, which is a structural characteristic. 

Compositional and structural characteristics at school level can influence adolescent 

health behaviours via shaping social interactions within school settings.50 

Furthermore, more comprehensive measures of school environment, incorporating 

social processes such as school organisation, have also been noted to have an impact 

on smoking and marijuana use.51 School environment is a significant development 

context influencing diverse spheres of adolescents’ lives that could compromise the 

transition to healthy adulthood. 

Parental and school influences are likely to work together to affect adolescent 

drinking.52 Despite increasing levels of autonomy and independence in adolescents, 

parents are assumed to have a significant influence on their children’s lives through 

their emotional bond and supervision.17, 53-55 In particular, parental supervision has 

been identified as one of the main protective factors for alcohol use17 and involves 

monitoring (parents’ active efforts to seek information about adolescents’ 

movements) and knowledge (the information that parents obtain as a result of their 

efforts and children’s disclosure).56 The protective effect of parental monitoring was 

found to operate throughout adolescence and to be negatively associated with the 

initiation of, and increase in, heavy drinking during adolescent years.57 Any 

unsupervised periods spent with peers were likely to place adolescents in a 

vulnerable situation in terms of alcohol use.54 The effect of parental supervision has 

been noted to act conjointly with school characteristics.58, 59 Parental monitoring 

mitigated the adverse effect of schoolmates’ drinking aggregated at school level, 

whereas family stress accentuated this effect.58 Efforts to understand the influence of 

social context on adolescent alcohol use should include consideration of such 

interplay between parents and school.  

Adolescence is marked by an expansion in social life and vulnerability to peer 

approval and acceptance that can lead adolescents to engage in health risk 
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behaviours.55  Specifically, peers can contribute to adolescent drinking through 

socialisation, modelling, selection of similar friends that reinforce behaviours and 

social interactions experienced during drinking episodes that may enhance a sense of 

friendship and belonging.54 People who had alcohol-using friends throughout 

adolescence were more likely to maintain high levels of heavy drinking.60 Schools 

constitute the primary setting where peer relationships develop in adolescence61 and 

such interactions are thought to play a significant role in socialisation into substance 

use.55 Bonell has suggested that schools influence commitment to school norms and 

values and affiliation to peers with similar levels of commitment.62 This process can 

be accentuated in socially-deprived schools, where low commitment is more 

prevalent and health risk behaviours may represent an alternative source of identity 

for groups of less committed students.62, 63 

Beyond parental, peer and school influences, the economic, political and educational 

macro systems in which the immediate contexts are nested may also have an impact 

on health risk behaviours during adolescence.20 In the education system, the 

introduction of market-oriented reforms, as implemented in Chile, is known to 

contribute to social inequalities in school admission.63 The concentration of socially 

disadvantaged children in certain schools impacts academic attainment, but also 

levels of school engagement, which in turn may lead adolescents to become involved 

in health risk behaviours as a source of identity and sense of belonging.63  

In social contexts such as family, peer group and school, children and adolescents 

are socialised into social norms and cultural beliefs associated with gender roles. 

Alcohol consumption can be seen as part of this process. The next section outlines 

the links between gender roles and attitudes towards drinking and differences in 

alcohol consumption between boys and girls. 

2.1.2 Gender perspective in adolescent drinking 

The role attributed to alcohol use differs between cultures as well as what is socially 

acceptable in relation to consumption and drunkenness.64 Similarly, gender 

differences in alcohol use have been linked to social beliefs regarding gender roles.65 
These social beliefs shape attitudes towards drinking and drinking behaviours.65 The 
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gender gap has usually found boys more likely to drink and to report consuming 

larger quantities of alcohol than girls.14 These figures mirror gender differences in 

alcohol use found in the adult population.66 Traditionally, drinking has been 

considered as a component of masculinity and often perceived as a symbol of power 

and domination.3, 67 For instance, the ability to consume large quantities of alcohol 

without showing signs of inebriation is valued within male drinking groups.66 

Alcohol use has a cultural meaning within each society which may differ between 

genders and affect levels of consumption. 

During the socialisation process, parents and friends may contribute to shaping 

beliefs on gender roles and their association with drinking, reinforcing attitudes and 

behaviours appropriate to each gender,67 for instance, encouraging boys to engage in 

riskier behaviours.68 Also, society tends to be permissive in relation to male 

drunkenness, but frowns on similar behaviour in females, exemplifying attitudes 

towards drinking linked to gender roles.65 In particular, adverse reactions to women’s 

harmful drinking may put them at higher risk of social harm and prevent them from 

seeking help.3, 5 The different social contexts in which adolescents participate shape 

gendered attitudes towards drinking that, in turn, influence levels of consumption 

and their potential harm. 

However, recent evidence has suggested that the gender gap in alcohol consumption 

is narrowing.69	 Among younger generations in particular, female adolescents are 

catching up with the consumption levels of their male counterparts.3 This trend is 

attributed to changes in attitudes towards drinking and efforts made by the alcohol 

industry to promote alcohol consumption in women and young people.3, 66 A cross-

national comparative study suggested that this gender gap differed between 

countries, and this variation was explained by differences in women’s social 

participation in the economy, politics, labour market and higher education within 

each country.70 The gender gap in drinking may also change during adolescence, as 

shown in a Swiss study, where gender differences in binge drinking were less 

pronounced in early adolescence and tended to widen as adolescents grew older.71 

Among girls, an early physical maturation may lead them to engage in binge 
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drinking at similar rates to boys at the beginning of adolescence, but boys’ binge 

drinking rates then increased at a steeper rate than girls.71 

Socialisation into alcohol consumption is likely to occur differently in boys and girls 

since attitudes towards drinking are linked to gender roles.72 Bryden73 highlighted the 

need for a gender perspective since previous studies have recognised the difference 

in contextual influences on adolescent drinking between boys and girls. These 

influences go beyond the microsystems where everyday life occurs. As mentioned 

earlier, alcohol advertising to which boys and girls are exposed is known to be 

tailored to target specific groups.3 A gender perspective could also contribute to the 

design and implementation of prevention strategies that are culturally and gender 

tailored. 74 

The next section introduces the complexity of socioeconomic patterns of adolescent 

drinking and outlines possible explanations for the associations identified in the 

literature.  

2.1.3 Socioeconomic patterning of alcohol use 

The socioeconomic patterning of alcohol consumption and its consequences has been 

shown to be complex.69 In the adult population, affluence is associated with being a 

drinker, characterised by drinking more frequently, whereas socioeconomic 

disadvantage is associated with being an abstainer, but also with a higher risk of 

harmful drinking among those that do drink.69 The way in which SEP is measured 

also affects how consumption is predicted; an increase in the frequency of drinking 

is likely to be driven by higher incomes while the quantity of alcohol consumed is 

likely to decrease with levels of education.75 In Chile, similar studies have shown 

that the probability of abstaining decreased with income whereas the probability of 

drinking frequently increased with increased income in both genders in the 

population aged 12 to 64.29 Similarly, levels of education were also associated with 

heavy consumption; less educated Chilean men were at higher risk of hazardous and 

heavy drinking than highly-educated men. Moreover, the magnitude of this disparity 

was the greatest among countries from the Organisation for Economic Co-operation 

and Development (OECD).30  
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Variations in these socioeconomic patterns in alcohol consumption among adults 

have been related to socioeconomic indicators, gender, country and age. Regardless 

of the socioeconomic measure, income, education and employment status were 

independently and positively associated with frequency of consumption and 

negatively with amount of alcohol consumed,76 showing an agreement between these 

measures rather than particular associations with drinking patterns. Recent research 

has also suggested gender and country differences in these patterns, specifically for 

heavy drinking.69 Less-educated women from high-income countries were more 

likely to be involved in heavy drinking whereas, in poorer countries, highly-educated 

women were at higher risk of this kind of consumption.69 Economic growth at a 

national level seems to play a role in consumption and may, in part, explain country 

differences in socioeconomic inequalities in alcohol consumption in both men and 

women. These findings suggest that macro-level context appears to be linked to 

socioeconomic influence on alcohol use, and to affect each gender differently. 

Socioeconomic influences on underage drinking appear to be even more complicated 

and previous studies have provided inconsistent evidence. In the next section, 

findings showing the association between measures of parental SEP and different 

adolescent drinking patterns are reviewed.  

2.1.3.1 The socioeconomic patterning of adolescent alcohol use   

Although this study is focused on the influences of school SEE on adolescent 

drinking, findings addressing the association between family socioeconomic 

background and adolescent alcohol use at the individual level are summarised in this 

section alongside possible explanations for socioeconomic influence on adolescent 

drinking. Studies reviewed in this section examined systematically the effect of 

different measures of parental SEP on various drinking patterns in boys and girls 

separately and at different ages. Their findings were used as a reference to build 

hypotheses for this study due to the scarcity of research addressing the influences of 

school SEE on adolescent drinking (see Section 2.2). Since most studies included in 

this section were conducted mainly in the UK, which may differ from the Chilean 

context, social gradients in drinking patterns found in the Chilean adult population 

were also considered in the hypotheses building. 
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Family socioeconomic background impacts the opportunities afforded to adolescents 

in their development and health. However, when socioeconomic influences on 

adolescent health risk behaviours are examined, the picture appears to be more 

complex than has been found in the adult population. 29, 52, 55, 56 The association seems 

to vary according to the alcohol outcome or drinking pattern and the specific 

socioeconomic indicator of the family background used.77 In addition, there seem to 

be differences according to who reports the family socioeconomic background, the 

study country, gender and research design.42 In this section, studies examining the 

association between family SEP and multiple adolescent drinking patterns are 

reviewed. Possible mechanisms by which these indicators may relate to adolescent 

drinking patterns are also discussed. 

Three studies systematically examined the association between various measures of 

parental SEP with multiple drinking patterns using data from the British birth cohort 

ALSPAC.77-79 The findings showed the complexity of this association, which varies 

according to socioeconomic indicator, alcohol outcome or drinking pattern and in 

certain cases, gender. In particular, household income measured in early childhood 

was a strong predictor of having ever consumed alcohol in early adolescence79 and 

also of an increase in frequency of consumption in mid and late adolescence.77, 78 

Maternal education was also observed to be positively associated with frequency of 

consumption among adolescents aged 16 and 18,77 indicating the consistency of both 

measures of parental SEP in relation to frequent drinking in late adolescence.  

In early adolescence, mother’s educational attainment appears to play a more 

protective role in preventing children from initiating alcohol use or engaging in 

binge drinking.79 It was also negatively associated with more hazardous drinking 

patterns such as heavy consumption and regular binge drinking in adolescents aged 

1578 and heavy consumption at age 18.77  Additionally, a similar protective effect of 

maternal educational attainment in decreasing the risk of alcohol behavioural 

problems was observed in boys and girls at age 1677 and in male 15-year-olds.78 

These findings highlight the role of maternal education in preventing children from 

consuming riskier levels of alcohol. 
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However, results from the three studies using the ALSPAC cohort have suggested an 

inverse social gradient in binge drinking and alcohol-related problems in certain 

groups. For instance, more affluent adolescents (high household income) were more 

likely to report regular binge drinking at age 15, and girls of this age from this 

income group were at greater risk of experiencing psychosocial alcohol-related 

problems.78 Inverse social gradients in more hazardous drinking patterns have also 

been found in other countries. A US longitudinal study showed that parental 

education, as measured by years of completed education of both parents, increased 

the risk of heavy drinking (which included having five or more drinks on one 

occasion) among US adolescents aged 11–17, after controlling for other individual 

variables.80 Similarly, in two Brazilian studies, binge drinking was more prevalent in 

wealthier teenagers.81, 82 In one of these studies, the inverse social gradient was even 

stronger in poorer regions within Brazil,81 suggesting that the economic 

circumstances at macro level experienced by adolescents may also modify family 

socioeconomic influences.  

As shown above, measures of household income that represent material 

circumstances within the family and measures of parental education that represent 

human capital are not consistently related to adolescent alcohol use.77-79 Findings 

from a cross-national study of European countries also showed a varying association 

between two measures of parental SEP and drunkenness among adolescents.83 These 

inconsistencies might be explained by diverse mechanisms through which different 

socioeconomic indicators shape adolescent drinking.77, 79 Financial resources within 

the family can facilitate alcohol availability but, more importantly, family SEP might 

reflect social attitudes towards normative or excessive consumption in the family, 

community and peer context.77, 79 In addition, motives for drinking were also found to 

differ among adolescents based on their socioeconomic background, so life 

circumstances could shape motives for drinking.84 

An inverse social gradient, in which adolescents from affluent families are likely to 

consume alcohol, as described above, has been partly explained by purchasing power 

or pocket money.42 It has also been hypothesised that alcohol could be more 

available for those adolescents at home.78, 82, 85 However, another explanation is that 
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young people from well-off families may face greater emotional demands, such as 

academic achievement pressure and perceived lack of supervision from parents, 

which may lead them to alcohol use.86 Adolescents from high-income families and 

more-educated parents were observed to be likely to drink alcohol to boost self-

confidence and to relax and also, but less importantly, to control anxiety.84 These 

findings suggested that wealthier adolescents tend to use alcohol to manage their 

position and impression within peer groups. 84 This group of teenagers had a similar 

risk of alcohol-related problems to a more socially deprived group who consumed 

alcohol to manage depressive feelings and worries but were less likely to drink 

frequently and heavily than those from a group experiencing low mood. 84 

A social gradient in which socially deprived adolescents are at higher risk of alcohol 

use is similar to the pattern observed among the more disadvantaged adult population 

in which heavy drinking is more prevalent.5, 87 Socially disadvantaged adolescents 

experience social strains in their daily life such as economic hardship and its 

consequences for family relationships.84 Hardaway et al.88 showed that economic 

hardship (income, ability to handle bills and financial strain) impacted upon maternal 

psychological distress and supportive parenting behaviours, which in turn were 

related to externalising behaviour problems that preceded an increased risk of binge 

drinking in mid-adolescence. Vulnerability among disadvantaged adolescents may 

be explained by the different stress coping mechanisms used by this group. Green et 

al.89 have suggested that stressful life conditions and a lack of other coping 

mechanisms would lead to alcohol use as a mechanism to withstand hardship among 

socially disadvantaged adolescents. Alcohol use was found to be a means to cope 

with depressed feelings and forget worries among adolescents with less-educated 

mothers, particularly girls.84 Adolescents who drank to deal with low mood were also 

likely to engage in binge drinking and to smoke tobacco which has been previously 

associated with mood regulation.84 Similar findings suggested that early smoking 

onset preceded involvement in heavy drinking in late adolescence among socially 

deprived adolescents.89 Experiencing depressed feelings has been shown to be 

common among socially disadvantaged adolescents who may also have less access 

to help with emotional regulation.84, 90  
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Other studies have failed to find an association between parental SEP and adolescent 

drinking patterns. For example, parental educational attainment reported by 

adolescents was not associated with early drinking initiation and heavy drinking at 

age 18 among Scottish adolescents89 nor with binge drinking among Dutch 

adolescents.91 It has been argued that since substance use (e.g. alcohol) starts later in 

life, it is less influenced by family socioeconomic conditions than other health 

behaviours such as food consumption that are experienced from childhood.92 Instead, 

it has been suggested that interactions within the peer context play a more significant 

role in health risk behaviours.92 Findings suggesting no social differences in those 

behaviours in adolescents have supported a process called equalisation of youth.93 

From this perspective, peer interactions and youth culture, especially social 

hierarchies in schools, are believed to have a stronger impact on youth.93 On the 

other hand, null findings have also been explained by methodological issues. Wiles 

et al.42 highlighted the limited number of studies that have been specifically designed 

to examine this relationship between family SEP and adolescent alcohol use, 

suggesting that lack of evidence does not necessarily mean absence of association.  

Studies examining the role of gender in socioeconomic influences on adolescent 

alcohol use are scarce. Two studies mentioned earlier investigated whether parental 

SEP was associated with multiple drinking patterns and tested the potential modifier 

role of gender in these associations.77, 78 In mid-adolescence, gender differences were 

found in alcohol-related consequences; the protective effect of having highly-

educated mothers on alcohol behavioural problems was more pronounced in boys 

than in girls,	 and more affluent girls were more likely to experience alcohol-related 

psychosocial problems than their male counterparts.78	 In late adolescence, the 

influences of family socioeconomic background on various drinking patterns in the 

members of the ALSPAC birth cohort were found to be similar in boys and girls.77 

However, a cross-national comparison between 28 European countries found that 

boys from less affluent families had a lower risk of drunkenness than those from 

more affluent families, but this association differed between countries.83 These 

findings suggest that socioeconomic influences in adolescent drinking might operate 

differently according to gender, and also between countries as shown in adult 

populations.69 
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To summarise, the findings in this section highlight the different associations 

between measures of household income and parental education and several drinking 

patterns and support the use of more than one measure to assess socioeconomic 

influences on adolescent alcohol use. As noted by Melotti,79 each indicator of family 

SEP may relate to adolescent health risk behaviours through diverse mechanisms 

which makes it all the more relevant to assess their influences separately. 

Furthermore, socioeconomic influences on alcohol consumption are likely to 

interrelate with country level characteristics such as culture, norms and policy. More 

research is needed on such influences in Chile, which differs in many ways from 

European and English-speaking countries where the majority of these studies have 

been conducted.  

Evidence reviewed so far in this section relates to the socioeconomic patterning of 

different drinking patterns in adolescents at the individual level. The following 

section reviews studies and how the school SEE is linked to adolescent drinking. 

2.2 School influences on adolescent drinking 

Health risk behaviours, such as underage drinking are likely to be influenced by 

multiple social contexts in which adolescents interact and develop.94, 95 Adolescents 

are especially susceptible to social interactions within the school context. 

Interactions are thought to be mutually influential modelling norms, values, social 

roles and behavioural patterns.52 Apart from academic outcomes, the physical, social 

and cultural characteristics of the school environment have been related to a range of 

health behaviours, influencing pupils’ wellbeing beyond their individual and familial 

characteristics.45 However, it remains uncertain which dimension of the school 

context exerts an influence and how it impacts upon students.52  

Health risk behaviours seem to vary across schools, which means that while the 

variation in these outcomes is related to individual circumstances or differences 

between individuals, it is also related to differences between schools.96, 97 A broad 

range of health risk behaviours have been found to vary across schools, including 

smoking, sexual health knowledge, and physical inactivity,98-100 as well as health 

outcomes such as depressive symptoms.101, 102 Some findings have shown long-term 

consequences of school influences on health outcomes in adulthood, for instance, 
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self-rated health and non-affective psychoses.103, 104 Within a multilevel analytical 

framework, the proportion of variation in pupil outcomes attributable to differences 

between schools can be quantified by the Variance Partition Coefficient (VPC), 

which can also be interpreted as the degree of similarity between students from the 

same school, known as the Intra-Class Correlation Coefficient (ICC).105 

Regarding school-level variation in adolescent drinking, Sellström et al.96 concluded 

in a review of 17 studies that between 9% and 12% of the total variance in smoking 

and drinking was attributable to differences between schools. A recent study97 found 

that variance at school level for health risk behaviours was generally lower than 

variance in academic attainment and higher than the variance in other health 

outcomes such as obesity and mental health. Using data from three British 

longitudinal studies, the school-level variance in regular drinking (once per week or 

more) estimated by unadjusted intra-class correlation varied between 12% and 20% 

across school years and cohorts. However, there was a reduction in the school 

variance after adjustment for compositional characteristics such as gender, ethnicity 

and pupil’s SES (2%-9%), which was interpreted as the effect of student 

composition in schools.97 In the majority of studies reviewed, the proportion of 

school variation in relation to total variation in adolescent drinking ranged from 1% 

to 8.7% in unadjusted models.48, 49, 106-110 The single Chilean study reporting school 

variation in past-month alcohol use among adolescents found that 12% of the total 

variation in these outcome was explained by differences between schools.111 

Differences may depend on adolescents’ age and alcohol outcome as well as 

characteristics of the education system at country level.  

2.2.1 Influences of school socioeconomic environment on adolescent drinking 

School is a social environment in which a network of reciprocal interactions is 

shaped by the availability of resources, as well as school structural features.43, 95 

Schools may vary their organisation and the way they operate depending on the 

socioeconomic background of the students that make up the school intake.43 

Socioeconomically disadvantaged schools tend to have fewer resources, less 

qualified teachers, lower levels of teaching efficacy and teachers’ academic 

expectations of their students, as well as a less supportive school climate.43, 112-114 
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These characteristics may explain the fact that schools with a higher intake of 

disadvantaged students tend to obtain poorer academic results112, 115 and also have 

higher rates of bullying, school failures and dropouts.43 Furthermore, Lupton 116 adds 

that disadvantaged schools face greater challenges to achieve high-quality education 

due to lower levels of family support with the learning process and a higher 

proportion of students with emotional or behavioural problems demanding emotional 

support. Thus, school socioeconomic characteristics may be useful to represent the 

influence of school environment when more proximal and refined school 

characteristics are not available.117 

School SEE might also affect health behaviours independently of its effect on 

academic performance.113 Schools may have a concentration of students with certain 

family backgrounds that shape attitudes and school norms in relation to substance 

use.113 Alternatively, Bonell et al.,62 propose that school develops students’ 

commitment to school (learning challenges, norms and values) and their affiliation to 

students with similar levels of commitment. The association to non-committed 

students may lead adolescents to search for alternative sources of involvement and 

values through health risk behaviours such as alcohol and drug use. Education 

system policies that concentrate disadvantaged students in some schools might 

amplify the lack of commitment, since these students are less likely to be committed 

to school.62 The socioeconomic composition of a school influences the interactions 

between students and their levels of engagement with the school goals, norms and 

values.  

School SEE can be characterised using different aggregate measures of the students’ 

socioeconomic background. These measures can focus on levels of deprivation such 

as the percentage of children entitled to free school meals (FSM) or they can 

consider parental cultural background such as level of educational attainment. Some 

studies have used composite measures to assess school environment. The following 

section reviews previous evidence on the association between school SEE and 

adolescent drinking, focusing on studies that use either measures of deprivation or 

parental education aggregated at school level. Prior to the review of the studies, 

methodological issues when examining school influences as a context are presented. 
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2.2.1.1 Association between school socioeconomic environment and adolescent 

drinking 

A summary of methodological issues in the study of school contextual effects is 

presented at the beginning of this section. This is followed by a review of studies 

addressing the association between school SEE and adolescent drinking. The studies 

were divided into those examining the effects of school deprivation and those using a 

measure of parental education aggregated at school level.   

2.2.1.1.1 Methodological issues in the study of school contextual effects 

Examining the effects of school context on pupils’ health and health behaviours 

necessitates separating the effects of schools as entities from the effects of students 

in schools. Places in which people live and interact such as neighbourhoods, schools 

and workplaces may influence health due to composition, i.e. characteristics of 

individuals concentrated in particular places, or context, i.e. characteristics of 

places.118 Although composition and context are closely intertwined, understanding 

the effect of context on health behaviours necessitates distinguishing these two both 

influences.45 Thus in the analysis of these influences, it is appropriate to use 

multilevel analysis, which takes into account clustering of the observations and 

enables the identification of the relative contribution of compositional and contextual 

influences, i.e. examining the influence of an institution as opposed to the 

characteristics of the students that make up the school intake.45, 109 

Identification of school contextual effects requires adequate accounting for 

individual and family characteristics such as age, gender, ethnicity, parental SEP and 

family structure and other related factors such as neighbourhood characteristics.45, 109, 

119 Failure to take these characteristics into consideration may lead to residual 

confounding and inaccurate estimates of the association between school context and 

health behaviours.94, 119 However, risk factors that may be influenced by schools such 

as peer substance use should not be adjusted for, since they may mediate the 

association between school and health behaviours45 and controlling for them could 

result in underestimation of the influence of school factors.119 In particular, as peer 

influence is likely to occur within schools, it can be seen as a way in which school 

influences students’ substance use and a result of school conditions which facilitate 
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or restrict substance use.119 A further source of bias is the provider of information 

about school level context. Same-source bias may appear when studies use school-

level measures derived from the aggregate of self-reports from the same individuals 

(usually students) providing outcome data. 45 Under these circumstances, any 

observed association might demonstrate unmeasured characteristics of those 

reporting information.45 

2.2.1.1.2 School deprivation 

School socioeconomic deprivation refers to a group measure of the socioeconomic 

background of the student body, usually quantified by the percentage of children 

entitled to receive free (or reduced) school meals or social benefits.100, 120 The first 

step in conducting the review of studies addressing the association between school 

deprivation and adolescent drinking was to select the search terms. The range of 

terms used included: ‘school deprivation’; ‘school social deprivation’; ‘school 

poverty’, ‘poor schools’; ‘school socioeconomic composition’; ‘school 

socioeconomic context’; ‘school socioeconomic environment’; ‘school 

socioeconomic status’; ‘school SES’; ‘school social disadvantage’ and ‘school 

disadvantage’. The terms used to identify alcohol outcomes were: ‘drinking’; 

‘alcohol use’; and ‘alcohol consumption’. The list of references in the studies 

identified was also checked in order to find other studies addressing the association 

under examination. Key terms of the studies reviewed were also used as search 

terms. Eight studies examining the association between school deprivation and 

adolescent drinking were identified. The list of studies and their characteristics and 

main results is shown in Table 2-1, page 43. 

Most studies included in this review, relied on official information about the 

percentage of children on benefits at school level.48, 107, 120-124 One study used an 

alternative measure based on the proportion of children from socially deprived 

communities.108 Despite using similar measures of deprivation, findings on the 

association between school deprivation and alcohol use were mixed. This lack of 

similarity may be related to differences in alcohol outcome measures, analytical and 

adjustment approach, age at which the outcome was measured and study country. 

Studies also showed important differences regarding their quality.
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Findings from five studies have suggested that school deprivation was positively 

associated with regular drinking;48 frequency of consumption;124 alcohol use in the 

past year123 in the past week;120 and substance use initiation.121 Three out of five 

studies used multilevel analysis, accounting for the clustering of observations, but 

differed in the adjustment approach. One US study123 found that school deprivation 

was positively associated with past–year alcohol use in young adolescents but not in 

middle adolescents. However, results were not adjusted for individual 

socioeconomic status, thus compositional characteristics may explain the association 

observed. In addition, findings from another US study124 suggested that school 

deprivation increased the frequency of alcohol use in the past year in boys and girls, 

even though models were adjusted for potential mediators of school effects such as 

number of friends who drop out of high school. In addition, a Welsh study used a 

probabilistic sample of secondary school students attending state-funded and private 

schools and controlled their results for compositional characteristics such as age and 

individual socioeconomic status measured by family affluence, but not for parental 

factors that may influence adolescent drinking.48 This study also used an aggregate 

measure of family wealth, which was not found to be associated with regular 

drinking. It may be hypothesised that information on family affluence reported by 

adolescents and aggregated at school level may not represent accurately the school 

socioeconomic context and may be affected by same-source bias.45 This indicates 

that the observed associations may depend on the source of school information.	

Furthermore, the two remaining studies showing positive associations were based on 

a small sample of Hispanic adolescents living in the US121 and a non-representative 

sample of Scottish adolescents,120 limiting their generalisability. In the former, school 

deprivation had an indirect effect on substance use initiation (alcohol, tobacco or 

illicit drug) through peer substance use. In this case, the combination of the three 

substances in one outcome may also obscure the particular association of school 

deprivation and alcohol use. In the Scottish study, school deprivation was associated 

with past-week use, but models were not adjusted for an individual measure of 

socioeconomic status. Besides, neither study was designed to examine the impact of 

school deprivation. 
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In another study, a negative association between school deprivation and past-year 

alcohol use was reported based on findings from a longitudinal study and 

probabilistic sample from Chicago (USA).122 Results accounted for individual 

characteristics but over-adjusted for potential pathways such as peer influence. In 

addition, the outcome measure was based on a question about frequency, which was 

dichotomised, and did not examine how the association may change when 

considering frequency or other measures of alcohol use.  

Two studies conducting multilevel analyses showed that school deprivation was not 

associated with past-year alcohol use among middle school students in a US 

metropolitan area107 or with risky drinking in a nationally representative sample of 

New Zealand adolescents.108 In the US study, school poverty was added as a 

covariate, in which the main explanatory variable at school level was an aggregate 

measure of substance use that may have acted as a mediator of school poverty and 

obscured its effect. In the New Zealand study, a broad range of school structural 

characteristics and social processes were included simultaneously whose effects may 

have overlapped. Only school climate and coeducational schools were significantly 

associated with risky drinking. However, individual socioeconomic deprivation, 

measured through official information on area-level deprivation and assigned to each 

participant, was positively associated with risky drinking in New Zealand 

adolescents. As pointed out by Diez-Roux,125 a socioeconomic indicator measured at 

the individual level and its group level analogue may represent different constructs 

and have independent effects on health outcomes.   

Among the studies reviewed, an interventional study conducted in schools in seven 

European countries examined several drinking patterns among adolescents.126  

Findings suggested that school socioeconomic status was differently associated with 

drinking patterns at baseline. Students attending affluent schools were more likely to 

drink monthly and to report intention to drink, while in socially disadvantaged 

schools higher rates of drunkenness and alcohol-related problems were reported.126 

Although this study examined different drinking patterns, giving it an advantage 

over the studies reviewed earlier, results were based on crude associations and 
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measures of school socioeconomic status differed between countries. Due to these 

limitations, the study has not been extensively reviewed here. 

2.2.1.1.3 Parental education aggregated at school level  

Parental education reflects parental level of cultural capital and is linked to their 

children’s academic performance.127  Cultural capital refers to resources such as 

knowledge, skills and strategies that enable individuals to participate actively in 

interactions within social settings such as schools.128 Cultural capital is thought to be 

unequally distributed across social groups because cultural resources are acquired 

through socialisation in the family context and depend on parental educational 

attainment.127, 128 Children whose parents have completed their education are often 

better equipped with resources such as specific skills and strategies to meet standards 

and expectations in school settings.128 Cultural capital has also been related to 

children’s expectations to pursue higher education which are influenced by 

experience and cultural practices in family and school settings.127 Children with less 

educated parents may become disengaged with the school’s instructional order and 

this process may be amplified depending on schoolmates’ levels of parental 

education.  

Evidence of the association between school SEE measured by parental education 

aggregated at school level and adolescent drinking has been scarce and mixed. 

Following the search strategy described in the previous section, five studies were 

identified, but only four were included in this review. Two studies conducted in the 

US found that an aggregate measure of parental education at school level was 

associated with adolescent drinking.117, 129 One of the studies used a nationally 

representative sample of adolescents,129 but the estimates could be biased as the 

analysis did not take into account the clustering of observations and did not adjust 

for individual-level variables.  

The more recent US study found that the risk of alcohol use was lower among Asian 

American adolescents and young adults who had attended schools with higher levels 

of average income and parental education.117 Alcohol use was measured when 

participants had already completed secondary education, suggesting potential long-

term consequences of school environment. Although this study benefitted from a 
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nationally representative sample, the analysis was conducted on a particular ethnic 

group, making the results less generalisable to other populations. In addition, the 

measure of the outcome and school socioeconomic status might also limit the results 

of this study. In particular, alcohol use was measured by an index that averaged 

frequency and quantity of alcohol use as well as frequency of binge drinking and 

drunkenness, overlooking the fact that drinking patterns may differ in their 

association with school SEE. Furthermore, the composite measure of school 

socioeconomic status was based on parental income and education reported at 

individual level and aggregated at school level, so combining both dimensions of 

students’ socioeconomic background makes it difficult to disentangle the specific 

relationship that each indicator may have with adolescent drinking. As suggested by 

Karriker-Jaffe,130 in composite measures in which indicators are combined, it is hard 

to isolate the mechanisms of each indicator. 	

Bifulco113 found that the percentage of classmates’ college-educated mothers was not 

associated with binge drinking after secondary school but was positively related to 

college attendance and lower risk of high school dropout. Models were adequately 

controlled for individual characteristics and a cross-cohort within school strategy 

allowed controlling for self-selection within schools. Although this study has some 

advantages since it addressed the cohort variation across schools, maternal 

educational attainment was the only characteristic used for the aggregate measure of 

student socioeconomic composition. Results may indicate that the effect of school 

socioeconomic status measured as a percentage of college-educated mothers may 

have long-term consequences for education-related outcomes but not for health risks 

behaviours. 

A Swedish study found that schools with a higher intake of native students combined 

with a larger proportion of highly-educated parents was associated with an increased 

risk of heavy consumption.52 Both dimensions of school environment were 

aggregated in a composite measure since segregation in the Swedish schooling 

system is driven by socioeconomic and ethnic characteristics. Although all the public 

schools in Stockholm were included in the study, private schools were under-

represented in the sample. As mentioned previously, composite measures may make 
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it difficult to identify the contribution of each separate component. The inclusion of 

ethnicity in the measure of school environment may have obscured the association 

with substance use, since ethnic groups may differ in their substance use. 

Using an aggregate measure of education level in the school community (catchment 

area), a US study80 found that the proportion of college educated people in the school 

area increased the risk of heavy drinking, whereas socioeconomic disadvantage in 

the catchment area was associated with a decreased risk of heavy drinking in 

adolescents aged 11 to 17. Characteristics of the school community were not 

associated with moderate drinking. In terms of adjustment approach, the results were 

adjusted for individual characteristics but also for potential mediators such as peer 

influence. This may have led to underestimation of the effect of school context on 

alcohol use. 

2.2.1.1.4 School type and adolescent drinking 

In this thesis, school type is treated as a covariate of school SEE. School type refers 

to the funding scheme that distinguishes between public (state-funded) and private 

schools. The association between some school structural characteristics, such as 

school type, and binge drinking has been examined in US and Brazilian studies, but 

the findings should be interpreted contextually due to the variation in education 

system across countries.  

O’Malley et al.129 showed a significant association between school type and binge 

drinking in the US that varied by school grade. A higher proportion of binge 

drinking was reported in public schools at younger ages and at older ages in private 

schools. Similarly, the binge drinking rate among US middle school students was 

significantly higher in public than in private schools, but the association became 

non-significant when other school variables were taken into account.131 Findings 

from two studies in Brazil, which may be a social context more similar to Chile, 

seemed to be contradictory. One study using a nationally representative sample 

found that adolescents aged 14 to 18 from private schools were more likely to 

engage in binge drinking.81 The other study found that school type was not related to 

this drinking pattern among 15 to 18 year olds from one Brazilian city,82 but the 
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results were adjusted for friends’ characteristics that could have potentially mediated 

the association and led to underestimation of the association. 

A very recent study conducted in Chile found that private school students were more 

likely to have consumed alcohol in the past month than their counterparts attending 

state-funded and private subsidised schools.111 Although this study took into account 

clustering of the observations using multilevel modelling, the adjustment approach 

followed may have led to underestimation of the school influences. 

2.2.1.1.5 Summary of findings examining the association between school 

socioeconomic environment and adolescent drinking 

The contribution of the school SEE to inequalities in educational achievement has 

been extensively studied worldwide and in Chile. However, less is known about its 

association with adolescent drinking and, in general, the findings have provided 

inconsistent evidence. The lack of consistency may be related to the diversity of 

alcohol outcomes examined, the measures of school SEE and the adjustment 

approach. Studies that address the association between school SEE and adolescent 

drinking have usually examined a single alcohol use measure, thereby overlooking 

the potential for socioeconomic influences to differ depending on the drinking 

pattern. Restricting the examination to one measure of school SEE may also limit the 

understanding of how different dimensions of school socioeconomic context relate to 

various adolescent drinking outcomes. Furthermore, the use of composite measures 

may have precluded examination of the associations between specific dimensions of 

school SEE and alcohol outcomes. In addition, the results of all but one of the 

studies were not stratified by gender, assuming that school SEE may have a similar 

effect on boys and girls. Differences in the results may also depend on the social 

stratification of the education system at national level. The reviewed studies were 

mostly conducted in Europe and English-speaking countries, which makes it more 

relevant to examine school variation in adolescent drinking and the role of school 

SEE on this health risk behaviour in Chile. The socially segregated educational 

system existing in Chile justifies examination of the effect on health-risk behaviours 

and, in particular, its contribution to inequalities in adolescent drinking. This would 
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also respond to the need for evidence on school environment from studies conducted 

beyond Europe and English-speaking countries.45 

2.3 Parental influences on adolescent drinking in the school context 

Parents are assumed to have a significant influence on their children’s lives despite 

growing autonomy and independence during their adolescence.17, 53, 54 In particular, 

parental supervision has been identified as one of the main protective factors against 

alcohol use.17 In this section, the definition of parental knowledge of their children’s 

whereabouts and evidence of its protective effect at decreasing the risk of adolescent 

drinking are presented, emphasising the scarcity of studies in Latin America. In 

addition, studies addressing the influences of parental knowledge in the context of 

school SEE are reviewed. 

2.3.1 Parental knowledge of whereabouts 

Parental supervision is thought to protect children from involvement in health risk 

behaviours such as drinking.17 An essential part of supervision is the information that 

parents hold concerning their children’s movements, which is known as parental 

knowledge of children’s whereabouts.  Parents have been found to know about their 

children’s movements mainly through the child’s spontaneous and voluntary 

disclosure and secondarily through parents’ active efforts in soliciting this 

information.132 Although children’s willingness to communicate is crucial, parents 

also need to build pathways of communication with their children. Thus parental 

knowledge can be seen as an attribute of the parent-child relationship.132 Warm and 

supportive parents might facilitate positive emotional bonds with their children, 

making them feel comfortable in disclosing their activities and movements 

voluntarily.56 Therefore, children’s spontaneous disclosure of their whereabouts may 

reflect a positive parent-child relationship.  

A positive parent-child relationship is thought to prevent children from engaging in 

deviant behaviours. Close and strong family relationships and the sense of being part 

of a family unit contribute to adolescent adjustment to conventional norms and roles 

and parental expectations.133, 134 Such conventional norms are internalised in the 

context of an emotional tie between child and parents.135 The process of internalising 

social norms can be reflected in the self-control and ability to resist pressures that 
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help adolescents control their behaviours and resist opportunities to engage in 

deviant behaviours.52, 132, 135 Therefore, emotional ties to parents may influence 

children indirectly when they are at risk of involvement in deviance.52 Children with 

positive parent relationships may try to avoid parental disapproval and involvement 

in activities that might threaten the emotional tie with their parents.52  

In contrast, weak family relationships seem to make children more vulnerable to 

deviant influences in risky environments.136 Limited closeness in the parent-child 

relationship and lack of supervision, as well as stress in the family context might 

weaken the emotional bond.58 A poor emotional bond with parents makes children 

less sensitive to parental expectations and liberates them from fulfilling such 

expectations.52, 137 In addition, adolescents who feel alienated from their families are 

more vulnerable to affiliation with deviant peers, which, in turn, may make them 

more likely to engage in risk behaviours.52, 138 Fragile emotional bonds with parents 

increase adolescents’ susceptibility to influences in high-risk contexts, increasing 

their likelihood of engaging in deviant behaviours.  

2.3.1.1 Evidence on the effect of parental supervision on adolescent drinking 

The protective effect of parental supervision on reducing the risk of adolescent 

drinking is well established.54  This effect has been observed in cross-sectional and 

longitudinal studies, in different stages of adolescence and in relation to several 

different alcohol outcomes. Specifically, parental knowledge of children’s 

whereabouts has been shown to decrease the risk of binge drinking139, 140 and 

drunkenness141 among children in both early and late adolescence. Furthermore, 

among adolescents who were current drinkers, parental knowledge of whereabouts 

prevented them from experiencing alcohol-related problems and heavier 

consumption.142 These studies used representative samples, and in one of them, 

results were also adjusted for school-related variables such as attitudes to school,141 

but none adopted a multilevel approach. Additionally, a positive family environment 

indicated by high levels of parental supervision and a positive parent-child 

relationship was shown to attenuate the adverse impact of friends’ drinking and 

moderate the influences of alcohol-using parents on alcohol misuse. 58  
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Most evidence on parental knowledge has been obtained from research conducted in 

European and English-speaking countries, and fewer Latin American studies have 

addressed the protective effect of parental supervision on adolescent drinking. Cross-

sectional studies have confirmed the protective effect of parental knowledge of 

children’s whereabouts, lowering the risk of drunkenness among Chilean 

adolescents143 and frequent drinking and risk of hazardous drinking among Mexican 

adolescents.144 In addition, two Chilean cross-sectional studies have found that 

parental monitoring, including children leaving notes about their whereabouts or 

agreeing times to return home, was negatively associated with the quantity of drinks 

consumed in the past month145 and alcohol use with at least one alcohol-related 

problem,146 after taking into account family and peer variables. However, the studies 

addressing the effect of parental monitoring used relatively small, non-representative 

community samples of adolescents aged 11 to 17 and so are not generalisable to a 

wider population. To date, no Chilean study has examined the effect of parental 

supervision in combination with school factors on adolescent drinking patterns using 

a multilevel approach.  

Although prior research has found that girls report higher levels of self-disclosure, 

being more controlled132 and monitored than boys,133, 147 it is less clear whether the 

protective effect of parental supervision on drinking varies by gender. While some 

studies have shown that knowing children’s whereabouts and monitoring their 

movements prevents male and female adolescents from drinking to the same extent,9, 

148-150 others have shown gender differences in the influence of supervision on 

underage drinking. According to Barnes et al.,57 differences in monitoring partially 

explained the steeper trajectory of alcohol misuse by boys. Evidence supporting the 

idea that the effect might be more important in boys has also shown that parental 

knowledge, as well as parental monitoring, was significantly associated with a lower 

risk of alcohol use in boys.151, 152 However, these findings may be questioned as they 

were drawn from relatively small, non-representative samples. In another study, the 

beneficial effect of parental monitoring in reducing the risk of alcohol and marijuana 

use in adolescents at high risk was more pronounced in girls, suggesting gender-

specific effects.153 In addition, girls experiencing lower levels of monitoring were 
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more vulnerable to the influences of deviant peers than boys and were therefore 

more likely to consume alcohol.154  

Cultural characteristics might also affect the family socialisation process; in 

particular, differences in the level of supervision between boys and girls depend on 

cultural beliefs about gender roles. Latin American machismo culture sees girls as 

more vulnerable and fragile than men whereas boys are brought up believing that 

they are strong, active and independent and should learn how to be a ‘protector’ of 

their family in adulthood.155 In the Latin American context, two studies suggested 

that the effect of parental knowledge of children’s whereabouts on alcohol use may 

differ by gender. A Mexican study suggested that lower levels of parental knowledge 

among girls were associated with a higher chance of consuming alcohol twice a 

month compared to boys, but the estimates were adjusted for age only.144 However, a 

Chilean study based on a large, nationally representative sample, found that lower 

levels of parental knowledge were a significant predictor for drunkenness among 

boys in combination with friends that regularly drink alcohol whereas for girls, peer 

drinking alone was a determinant of drunkenness in the past month.143 Characteristics 

of the sociocultural context in Latin America, specifically how the process of 

supervising boys and girls is linked to gender roles, make the adoption of a gendered 

perspective more relevant to examine the consequences of parental supervision in 

adolescent drinking patterns. 

2.3.2 The role of parental influences within the school socioeconomic 

environment 

Parents and school have been shown to conjointly influence adolescent 

behaviours.136, 137 The influence of family characteristics might be better interpreted 

when seen from the perspective of the social environments in which the adolescent 

enact their lives.59 Similarly, contextual influences are likely to differ between 

adolescents depending on their individual and family characteristics.156 This 

interaction between parents and schools occurs in different ways; a more favourable 

environment could compensate for deficiencies in another context. For instance, 

schools with high levels of commitment and cohesion were found to dilute the 

detrimental effect of poor parent-child relationship and low levels of parental 
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involvement in relation to academic performance.137 The compensating effect may 

also occur the other way round; positive parenting can buffer the influences of 

contexts with elevated risk.59 It is also possible that both contexts work together, 

accentuating beneficial or adverse influences.137 The positive impact of family 

factors can be more pronounced in more favourable circumstances. For instance, the 

benefits of having authoritative parents were accentuated in low-risk school settings 

characterised by high levels of parental supervision and discipline.59 Conversely, the 

adverse effect of fragile emotional bonds between parent and child might be 

accentuated in a school environment where risk behaviours are more prevalent.52 In 

summary, family and school may complement or compensate for each other in 

influencing adolescent risk behaviours. 

Studies addressing the interaction between parental characteristics and school SEE 

are scarce. Two studies found a complementary effect between schools contextual 

characteristics and parental factors.52, 122 Specifically, they showed that the adverse 

effect of poor parent-child relationship and lower levels of parental support on 

adolescent substance use was accentuated in more advantageous school settings. In 

both studies, school social advantage was associated with a higher risk of substance 

use.52, 122 The study conducted in the US found that the school advantage moderated 

the association between parental support and alcohol consumption in the past year; 

that is, adolescents with lower levels of parental support were more likely to report 

alcohol use if they attended less deprived schools.122 Similarly, advantaged school 

settings were found to accentuate the detrimental effect of poor parent-child 

relationships in increasing the likelihood of engaging in risk behaviours in Swedish 

adolescents.52    

However, both studies described above had some limitations. Although alcohol use 

in the past year was examined at baseline and longitudinally in the US study,122 

possible differences in drinking patterns among those reporting alcohol consumption 

were not examined. The participants were asked about frequency of consumption in 

the past year, but this information was dichotomised for the analyses. In addition, 

participants were mostly African American and Hispanic from Chicago, US, which 

makes the results less generalisable to other cultural contexts. Models were 
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adequately controlled for parental socioeconomic background but over-adjusted for 

peer influences; therefore, school influences may have been underestimated. Results 

might be biased since the analyses were conducted on complete cases, which 

corresponded to just a third of the data collected. Although multiple imputation was 

carried out, results from imputed data were neither presented nor commented on. 

The Swedish study52 was conducted in state-funded schools and about half of the 

private schools in Stockholm, for which participation was voluntary. Private schools, 

which agreed to take part in the study, may have differed in substance use prevalence 

compared to those which did not.  The outcome was derived using information on 

alcohol, tobacco and drug use, combining the three substances in one measure which 

may have obscured the association between school advantage and each substance 

separately. In addition, the distribution of the consumption of three substances in the 

sample was not presented. School advantage was also a composite measure that 

combined official information on school structural characteristics, such as the 

percentage of parents with higher education and the proportion of non-native 

students, but also information related to social processes within the school that were 

reported by participants. The combination of different measures of school 

environment and the combination of three types of substance use in one measure 

limited the examination of the particular contribution of each component. 

Furthermore, some of these dimensions may have acted as pathways of the more 

distal school influences. Lastly, information on school social processes may have 

been affected by same-source bias as it was reported by the study participants.  

In summary, there is scant evidence on the interaction between parental 

characteristics and school SEE on influencing adolescent drinking. In the two 

identified studies conducted in Sweden and the US, this interaction was neither 

examined in different drinking patterns nor separately in genders. Although results 

were consistent in both studies, showing that the adverse effect of insufficient 

parental support and weak parent-child relationship on adolescent substance use 

seems to be accentuated in more advantageous school settings, these findings should 

be treated with some caution. The two studies were conducted in specific 

populations which make the results less applicable to different cultures. In particular, 
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in the Swedish study, the use of a composite measure for the outcome and school 

environment makes it difficult to disentangle the specific association between the 

components of each measure used. These studies showed a complementary effect 

between schools and parents, but more research is needed to understand how this 

interaction may influence different drinking patterns, in each gender and in countries 

with different cultural characteristics such as Chile. 

2.4 Peer influences on adolescent drinking in the school context  

Adolescents are driven by a strong desire to interact with peers and conform their 

behaviours to the social norms of the peer group. School represents an important 

context in which peer interactions occur. The pivotal role of interactions with peers 

in adolescent development and their influence on adolescent drinking are presented 

in this section. The findings on how peer influences relate to school context are then 

reviewed and finally the limited evidence on the role of peer drinking within the 

school SEE is presented. 

2.4.1 Peer influences on adolescent development and health risk behaviours 

Peer interactions are crucial in adolescent development and well-being. They 

constitute a social context in which adolescents may explore their identity, 

internalise social norms and build close and emotional bonds through friendships.61 

Relations with peers may occur through being part of large communities such as 

schools and neighbourhoods.55, 157 Within such contexts, adolescents can explore their 

own position and then progressively consolidate a more permanent and defined 

identity through adolescence.55, 61 Being part of peer group allows teens to 

incorporate social norms, and adjust their behaviours to fit with these norms.61 In this 

respect, peer contexts may satisfy adolescents’ need to belong to a group and be 

accepted, which facilitates the transition between their families as a microsystem to 

the wider social context.61 Interactions that occur within peer groups, but not 

necessarily close friends, seem to have a long-lasting consequence on mental health 

and educational outcomes.55 Friendships understood as more intimate and emotional 

relationships offer the opportunity to diversify interpersonal experiences and develop 

mutual support and intimacy.61 Undoubtedly, peer interactions are a normative 

source of development influencing multiple spheres of adolescents’ lives. 
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Experimenting with substances during adolescence such as smoking, drinking 

alcohol and using drugs are likely to occur as part of the social interaction with peers 

and be influenced by this interaction. Social approval and acceptance are strong 

motivations that lead adolescents to conform to the reference group.158 In particular, a 

strong orientation towards friends and a need to be accepted and popular, make 

adolescents more vulnerable to social influences and in turn more likely to engage in 

risk behaviour.17 For instance, Danish adolescents who reported being better at 

communicating with same-age friends than adults were found to be more likely to 

consume alcohol weekly than those reporting being equally oriented to friends and 

adults.157 Furthermore, a study conducted in Scottish schools suggested that those 

who were more popular at school (received more nominations as a friend) and those 

who were more expansive (nominating a greater number friends) were more likely to 

report having consumed alcohol in the last week. Adolescents tend to be susceptible 

to conforming to the peer groups in which they participate and this process could 

lead them to be involved in risk behaviours. 

2.4.2 Peer drinking influences on adolescent drinking 

Peer drinking patterns are the most important and decisive influences on underage 

drinking.54, 134, 159 Peers can contribute to adolescent drinking through socialisation, 

modelling risky behaviours, selection of similar friends that reinforce behaviours, 

and social interaction experienced during drinking that may enhance a sense of 

friendship and belonging.54 Adolescents tend to conform to peer standards, attitudes 

and behaviours through two processes: selection and influence.53, 159 They may seek 

friends based on their similar drinking habits and norms and refrain from associating 

with peers with different interests. Peer influences may be active through persuasion 

or pressure to drink or may involve indirect processes such as socialisation, which 

implies complying with perceived social norms, and modelling.53, 138, 159 Modelling is 

a process through which adolescents can learn behaviours by observing and imitating 

other individuals. Social reinforcement then encourages and maintains the 

behaviour.138 

Having alcohol-consuming friends has consistently been found to be associated with 

an increased risk of alcohol consumption among adolescents in longitudinal and 
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cross-sectional studies conducted in European and English-speaking countries. 

Adolescents with close friends who drink alcohol were more likely to drink heavily 

in the US80 and to report heavy episodic drinking in Sweden.9 Similarly, US 

adolescents with a greater number of friends who regularly drank alcohol at baseline 

(average age=13.2) were likely to start binge drinking at age 13 to 14, and binge 

drank weekly at age 19 to 20.160 Not only is having friends who consume alcohol 

important, but the number of friends who drink is also relevant. An Australian 

longitudinal study found that the number of friends consuming alcohol non-linearly 

increased the odds of frequent drinking in both genders among adolescents followed 

from age 10 to 16.161 Additionally, a New Zealand study suggested that friends’ 

alcohol use was a strong predictor of involvement in riskier drinking patterns among 

current drinkers.142 Conversely, US adolescents aged 13 to 19 with lower exposure to 

peer drinking were more likely to abstain from heavy drinking.60 Peer drinking has 

been found to impact different alcohol outcomes among adolescents from different 

countries. 

The influence of peer drinking on adolescent alcohol use has also been confirmed in 

cross-sectional studies conducted in Chile. A study from a nationally representative 

sample of the school population, described in section 2.3.1.1, page 51 suggested that 

having half or more friends drink alcohol predicted drunkenness in the past month 

among adolescents.143 Additionally, in a non-representative sample of adolescents 

aged 12 to 18, peer drunkenness was positively associated with the quantity of 

drinks145 and the higher number of alcohol–using friends, the greater the risk of 

alcohol use and alcohol-related harm.146 Furthermore, a recent study corroborated the 

adverse effect of peer drinking on the number of drinks consumed in the past month 

in a non-representative sample of adolescents aged 12 to 17 from socially deprived 

neighbourhoods.162 Using propensity scores, this study showed that the detrimental 

role of friends’ alcohol use on the quantity of drinks might be accentuated among 

adolescents who were more vulnerable to interaction with alcohol-using friends 

compared to those who were at lower risk of interacting with such friends.162 The 

adverse effect of alcohol-using friends on various alcohol outcomes has also been 

shown in Chilean cross-sectional studies, but none have examined peer influence on 

adolescent drinking patterns in the school context. 
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Boys and girls are likely to socialise differently with peers during adolescence. There 

seem to be gendered patterns in friendship styles; while girls’ friendships tend to be 

orientated to intimacy and disclosure, boys build relationships based on shared 

experiences.120 Pearson et al also suggest that girls are more likely to participate in 

groups, be more popular and report having a greater number of friends than boys.120 

Such gender differences may also play a role in the influence of peers on alcohol use. 

As suggested by Gaughan,134 influences between genders may not be reciprocal. 

Girls are reportedly more susceptible to the adverse effect of alcohol-consuming 

friends.163 In particular, girls might be more sensitive to boys’ influence on alcohol 

consumption within mixed gender groups due to men’s cultural status and gendered 

characteristics of drinking behaviour that endorse male stereotypes.67 Differences in 

peer influences on boys and girls might be related to socialisation into gender roles 

throughout adolescence and how the meaning of drinking alcohol is related to such 

gender roles. 

Although some studies have suggested that girls are more susceptible to peer 

influence, others have found the opposite. Studies in younger adolescents have 

shown that the adverse effect of alcohol-consuming friends seems to be stronger in 

girls than boys.72, 163 The influence of peer norms on the intention to drink was greater 

among female adolescents but equally important for both genders in relation to 

lifetime and current alcohol use.164 However, younger teens may be more likely to be 

influenced and internalise their peers’ perspective since they tend to spend more 

unsupervised time with peers.17, 159 In addition, puberty usually begins earlier in 

female adolescents, which may lead girls to associate with older male friends and, in 

turn, to earlier initiation of alcohol use.163, 165 Findings from a Swedish study were in 

line with the above explanation and suggested that having half or more of their 

friends consume alcohol was a stronger predictor of heavy drinking for girls aged 13 

than for those aged 15.9 Fewer studies suggest that the effect is stronger for boys. For 

instance, peer drinking was more strongly associated with an early onset of binge 

drinking which escalated into weekly heavy drinking in late adolescence in boys.160 

Similarly, Engels53 suggested that male adolescents were more influenced by the 

average drinking level in the group while female adolescents were more affected by 

their alcohol expectations. Understanding peer influence on adolescent drinking 
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requires a gender perspective since such influences appear to differ between boys 

and girls. 

Evidence on the role of gender in peer influence is scarce in Chile. One study 

described above, based on a representative sample, supported evidence of a greater 

susceptibility to peer drinking in girls.143 Findings suggested that having half or more 

of their friends consume alcohol predicted drunkenness in the past month for girls 

whereas, for boys, peer drinking combined with lower levels of parental knowledge 

predicted drunkenness.143 More research is needed in Chile to contribute to a better 

understanding of peer influences on different drinking patterns between boys and 

girls in the school context.   

2.4.3 The role of peer drinking in the school context 

Schools are thought to be the predominant social environment in which peer 

interactions develop during adolescence.61 These interactions are shaped by school 

characteristics. The way schools arrange students in academic and extracurricular 

activities sets contexts in which adolescents are more likely to establish their 

friendships and closest influences.43, 55 In addition, adolescents participate in, and are 

affected by, the peer culture within schools, which holds attitudes, social norms, and 

behavioural patterns in relation to substance use.55 This peer culture may promote or 

discourage selection and socialisation processes into substance use.55 Substance use 

is spread via social interaction with substance-using peers within schools, which may 

explain differences in consumption between schools.166 Modelling and reinforcement 

of behaviours, as well as adolescent expectations regarding the consequences of 

consumption, are the essential components of socialisation into substance use138 that 

may occur between schoolmates. 

Peer drinking culture in schools seems to influence levels of alcohol use among 

students. School measures of perceived availability and acceptance of alcohol use 

were shown to be associated with the school prevalence of lifetime alcohol use in a 

non-representative sample of US young adolescents.166 However, since the analyses 

were conducted on aggregate measures of the explanatory variables and the outcome, 

the results may have overlooked the contribution of individual characteristics to this 

association. A study conducted in Iceland, which controlled for individual 
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characteristics found that both peer drunkenness measured at the individual level and 

aggregated at the school level were related to lifetime drunkenness in adolescents 

aged 14 to 16.167 Nonetheless, peer drunkenness and peer approval of alcohol use 

measured at the individual level had a stronger effect on increasing the chances of 

lifetime drunkenness than the aggregate measure of peer consumption.167 These 

findings highlight the role of peer behaviour in adolescent drinking as proximal 

influences compared to school influences that may represent a distal process. 

For adolescents, who reports the information on peer drinking at school level is also 

important.168 As shown by a German study, teacher-reported incidents involving 

alcohol consumption on school premises were found to be unrelated to drunkenness 

in students aged 15 but, as expected, peer drunkenness reported by participants was a 

strong predictor of the frequency of drunkenness.168 Results could be explained by a 

low rate of teacher-reported alcohol-related incidents on school premises, but it 

could also be the case that teachers did not capture perceived social norms or 

approval of alcohol consumption that might be more influential than the actual 

drinking behaviours in schools.  Furthermore, the analyses of data collected on UK 

15-year olds found that peer influence, measured as the classmates’ drinking rates 

averaged at class level, was no longer associated with current alcohol use when a 

measure of friends’ drinking reported by individuals was added to the models.169 This 

suggests that levels of alcohol use averaged at class level seem to be an indicator or 

proxy for friends’ drinking, but the perceived friends’ consumption would have a 

greater impact than classmates as a reference group.169 These findings emphasised 

that perceived friends’ level of consumption may be more influential for adolescents 

than aggregate measures reflecting levels of alcohol use at class and school level. 

2.4.4 Peer influences and school socioeconomic environment  

There is scarce evidence on the influence of alcohol-using friends on adolescent 

drinking in the context of school SEE. Previous research has shown that the structure 

of peer interactions may differ according to school socioeconomic characteristics. In 

a small sample of schools in Scotland, adolescents aged 13 to 15 attending more 

socially advantageous schools were more likely to be part of groups, to be 

recognised as friends by a greater number of schoolmates and to nominate a larger 
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number of friends, indicating a richer structure of interrelations within those 

schools.120 According to the authors, results may mirror findings in the adult 

population showing lower levels of social capital or social participation in more 

deprived communities.120 In addition, studies addressing the impact of living in a 

disadvantaged neighbourhood, which may differ from the school context, have 

suggested that adolescents living in more deprived areas are more likely to befriend 

deviants156, 170 including one study conducted on a non-representative sample of 

Chilean adolescents.162 The characteristics of peer groups seem to vary according to 

school socioeconomic context, and there is some evidence to suggest that young 

people in deprived socioeconomic settings face a greater risk of affiliation to deviant 

friends. 

Previous evidence on the role of alcohol-using peers within schools is very limited. 

One US study examined the contribution of peer substance use to the relation 

between school environment and adolescent substance use.121 This study was 

conducted on a small but randomly selected sample of young Hispanic adolescents 

attending middle schools from one county in Miami, US. Findings showed that 

school socioeconomic status, measured as  percentage of FSM children, was 

indirectly associated with substance use initiation through perceived peer substance 

use.121 School socioeconomic status was positively related to the perception of norms 

of peer substance use (higher scores corresponded to less positive norms of peer 

use). In addition, parental education was also indirectly associated with the initiation 

of substance use through school socioeconomic status and perceived peer substance 

use norms. Results were in line with greater chances of substance use increasing with 

increasing levels of school deprivation.  

Although this study presented a solid conceptual model to examine how parents, 

peers, and schools interrelate to influence adolescent substance use initiation, it also 

had some limitations. The outcome measure combined the use of three substances, 

which may have precluded more precise examination of the association of each 

substance use and school contextual characteristics. In addition, the role of peer 

substance use may have differed depending on the relationship between school 

poverty and each substance. The study was conducted on young Hispanic 
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adolescents living in an area in the US where Hispanics are more represented, so the 

results may be different in older adolescents and in those belonging to different 

cultural groups. Furthermore, the study was conducted in one particular county, and 

the reasons for selection of this county were not given. 

Apart from the percentage of children entitled to FSM (FSM children), other school 

characteristics were analysed simultaneously, not considering that school 

characteristics might be related to each other and some of them might have more 

proximal influences and act as pathways for the distal influences. In addition, 

analyses were performed using structural equation modelling and examined 

mediating characteristics of peer substance use although that the data were cross-

sectional. Lastly, several hypotheses were examined simultaneously but the level of 

significance was not corrected for multiple comparisons, which may have increased 

the probability of false positive results. 

In summary, evidence on the role of peer drinking in the school context has shown 

that perceived friends’ drinking seems to be more influential to adolescents than the 

aggregated measures of classmates’ or schoolmates’ alcohol use at class and school 

level. Although peer influences are likely to occur within school, proximal 

influences seem to be more relevant than distal influences at school level. Only one 

study addressed the role of peer drinking in the influences of school SEE. Findings 

suggested that peer drinking mediated the association between school environment 

and adolescent drinking. However, the study examined an outcome that was a 

composite measure comprising the use of three substances thus obscuring the 

particular relationship between school SEE and alcohol use. Further, the population 

group analysed was very specific, making the findings less applicable to the 

adolescent population in Chile. Several limitations of this study were discussed 

earlier.  Given the scarcity of studies examining the contribution of peer drinking to 

the school socioeconomic context, more research is needed to understand how school 

may influence levels of peer drinking, and in turn, how peer drinking relates to 

different drinking patterns in boys and girls in the school context. 

The next section outlines the role of paternal and maternal drinking in relation to 

adolescent drinking patterns.  
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2.5 The influence of parental drinking on adolescent drinking 

Parental drinking has been shown to increase the risk of alcohol use among 

adolescents.53, 171, 172 This parental influence may operate through modelling, alcohol 

provision and impact on parenting and eliciting temperamental predispositions.172 

Parental alcohol use has been observed to affect adolescents directly as shown by a 

Dutch study173 in which parental problem drinking reported by both parents 

separately had a direct effect on the quantity of alcohol consumed among younger 

and older adolescents. In another study, the influences of parental drinking were also 

found to act indirectly, reducing the protective effect of parental support and parental 

monitoring on alcohol misuse, which included binge drinking in the past year.57  

There is still uncertainty concerning the relative influence of maternal and paternal 

drinking.171 In a systematic review of eight longitudinal studies addressing the impact 

of parental drinking, three studies, which included separate measures of paternal and 

maternal drinking, found that both factors were significantly associated with 

children’s consumption. Three studies suggested that maternal drinking was a 

significant factor and the other two found that paternal drinking was a significant 

factor.172 According to the authors,172 differences  between studies were explained by 

the measures of alcohol use in both parents and children, who reports the 

information, and lack of statistical power to detect differences.  

Although both paternal and maternal drinking reported by mothers were significant 

predictors of early initiation and a steeper increase in adolescent alcohol use, the 

effect of maternal drinking was stronger.174 In another study, adolescents whose 

father or both parents engaged in heavy drinking were also at higher risk of early 

onset, and increased alcohol use, compared to children whose parents drank 

moderate or lower amounts of alcohol.175 In a third study, paternal drinking as well as 

paternal alcohol-related problems reported by both parents separately were 

significantly associated with adolescent binge drinking in early and late 

adolescents.176  

Some other studies have examined whether the effects of paternal and maternal 

drinking vary depending on a child’s gender, that is, either same-sex or opposite-sex 

parent-child relationship. However, evidence on the influence of both combinations 
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of parent and child genders on adolescent drinking is also mixed.172 For instance, 

findings from an Australian study174 indicated that paternal and maternal drinking 

influenced both genders leading to early onset and increasing consumption during 

adolescence. In another study, Dutch female adolescents were more strongly affected 

by paternal heavy drinking, and both parents’ heavy drinking was more important for 

boys.175 

In the Chilean context, two cross-sectional studies using non-representative samples 

examined the association between parental drinking and alcohol use in 

adolescents.146, 177 One study addressed the paternal and maternal drinking influences 

on adolescent drinking, and showed that both factors were associated with an 

increased risk of drinking, but only crude estimates were presented, and the measure 

of parental drinking combined different drinking frequencies together.177 In contrast, 

another Chilean study failed to find a significant association between parental and 

adolescent drinking.146 So, as was suggested by Rossow et al.,171 more evidence is 

needed on the adverse impact of parental drinking from different cultural and 

socioeconomic contexts. 

2.6 Summary of the gaps in knowledge  

Some gaps in knowledge have been described in this literature review. No previous 

studies have examined the influence of different dimensions of school SEE on 

diverse drinking patterns among adolescents. The majority of previous studies have 

examined the influences of school SEE on one single measure of alcohol use 

overlooking the possibility of socioeconomic influences varying, depending on the 

drinking pattern. Socioeconomic indicators can differently relate to drinking 

patterns. At school level, most studies have relied on one measure or composite 

measures to characterise school SEE which restricts understanding of how different 

dimensions of school environment are associated with drinking outcomes. Also, 

socialisation into alcohol use is likely to operate differently in boys and girls, 

shaping attitudes towards drinking and drinking behaviours which justifies 

examining school socioeconomic influences separately in each gender. However, 

most previous studies have analysed such school influences on adolescent drinking 

in boys and girls together.  
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Parental influences on adolescent drinking can vary depending on school 

characteristics, but a very limited number of studies have addressed specifically the 

interaction between parental supervision and school SEE. Notwithstanding the 

consistency of the results from the previous studies, there were some limitations that 

cannot be ignored. Although the pivotal role of peer drinking in adolescent alcohol 

use is well-established and peer influences are likely to be influenced by and occur 

within the school context, its role within school SEE has also been scarcely 

investigated. A few Chilean studies examined the effect of parental supervision and 

peer drinking on alcohol use among adolescents and their findings are in line with 

international studies, but none of these studies specifically investigated the 

associations with different drinking patterns. Furthermore, only one Chilean study 

examined whether the school context relates to adolescent drinking using multilevel 

models. The use of multilevel models enables the appropriate examination of the 

school contextual influences taking into account characteristics of students within 

schools and the clustering of the observations. 

This thesis contributes to a systematic examination of the influences of different 

dimensions of school SEE on drinking patterns that potentially differ in their risk of 

alcohol-related problems. It also contributes to the identification of vulnerable 

groups in the adolescent population at risk of experiencing adverse consequences 

linked to alcohol use. In addition, it aims to disentangle the potential mechanisms by 

which school may influence adolescent drinking through the interplay with parental 

supervision and friends’ drinking behaviours. The gender perspective adopted in this 

study aims to clarify how school SEE and parental and peer influences operate in 

each gender, which also has the potential to contribute to the design of gender-

specific prevention strategies. This thesis can shed light on social inequalities in 

health risk behaviours such as alcohol use emerging during adolescence that can 

affect health trajectories in adulthood. The results from this study can also contribute 

to the existing literature on the relationship between school SEE and adolescent 

drinking in a Latin American setting since most prior evidence has been provided by 

studies conducted in European and English-speaking countries. 
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Chapter 3 Conceptual model 

3.1 Conceptual Model  

This study builds on the socio-ecological model of human development formulated 

by Bronfenbrenner178 in which the individual characteristics and behaviours are the 

result of a process of continuous and reciprocal interchange between an individual 

and the dynamic environment in which the individual participates.179 From this 

ecological perspective, the environment is seen as a nested structure that extends 

from the microsystems in which the individual actively participates to the remote 

overarching macro system.179 The conceptual model of this study was constructed 

recognising that adolescents are embedded in multiple settings or microsystems such 

as the family, school and peer groups, which influence alcohol use (see Figure 3-1, 

page 68). These microsystems are understood as the immediate environment in 

which the individual interacts with others and directly experiences actions, 

relationships and roles.179 As microsystems, the family, school and peer groups are 

the primary sources of socialisation where adolescents learn both prosocial and 

deviant norms and behaviours through communication, monitoring and 

reinforcement in social interactions.180  

This study is focused on individual adolescent drinking which is thought to be 

influenced by multiple sources of socialisation including family, peers and schools. 

Adolescent drinking manifests different patterns: non-drinking, non-binge drinking, 

and binge drinking. Binge drinking refers to a drinking pattern in which the volume 

of alcohol consumed during a relatively short period of time is the most important 

predictor of immediate and long-term adverse consequences.11 The question about 

consuming five drinks on a single occasion is widely-used in health surveys as a 

simple way to determine population groups at risk of experiencing adverse 

consequences of alcohol use.7 Non-binge drinking, as opposed to binge drinking, 

refers to a pattern of alcohol use associated with a lower risk of alcohol-related 

problems than binge drinking.7 Non-binge drinking is operationalised as having ever 

consumed alcohol but not having engaged in binge drinking in the past month. Non-

drinking is defined as having never consumed alcohol. Frequent binge drinking is 
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also examined since an increase in this pattern of consumption is associated with an 

increase in the risk of alcohol-related problems.7 Moreover, frequent binge drinking 

relates to a higher risk of alcohol abuse or dependence.7 

Figure 3-1 Conceptual model 

 
 

School is conceptualised as a social environment where students participate in 

multiple and diverse social interactions with their classmates, schoolmates, teachers 

and school staff.95, 180 School as social environment shapes social norms, gender roles, 

values and health behaviours impacting multiple dimensions of adolescent 

development.43 School characteristics such as the socioeconomic composition of the 

student body can influence the social dynamics of the school system.48 Then, school 

SEE could represent the school context when measures or school as social 

organisation are not accessible.117  

Several dimensions can contribute to the characterisation of school SEE. Percentage 

of free school meals (FSM) children captures levels of school deprivation within 

school quantifying the fraction of students whose families are on social benefits.181 
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Percentage of highly-educated parents (HEP) quantifies the fraction of students 

whose parents completed tertiary education and represents levels of family cultural 

capital of the school intake.127 Based on the socioeconomic patterning of alcohol use 

found in previous studies, levels of deprivation and parental education within 

schools were chosen as two dimensions of school SEE because these indicators 

might differ in their associations with drinking patterns among adolescents.94 

The school SEE is also shaped by the school type which is a structural characteristic 

that refers to the school funding scheme.43 In Chile, there are three school types: 

state-funded, private subsidised and private schools. School type determines which 

families can select a specific school, according to their socioeconomic background, 

as private subsidised and private schools can charge fees.182 Schools may also differ 

in their organisation and availability of resources depending on their school type.  

Municipalities1 that represents school catchment area can also affect school intake 

since families select municipalities according to their socioeconomic background.36 

Some municipalities are likely to have a concentration of socially deprived 

families.38 The socioeconomic profile of municipalities can also determine types of 

schools likely to exist in each area, for example, municipalities with high levels of 

social deprivation may not have private schools.36 In addition, the governance of 

state-funded schools in Chile was transferred to municipalities impacting 

organisation and resources allocated to state-funded schools. 182 

Influences of school SEE may differ depending on drinking patterns. In socially 

advantaged school settings, non-heavy alcohol consumption can be sustained by 

social norms approving experimentation with alcohol as a normative experience 

during adolescence.130 While more disposable money can make alcohol more 

accessible to those adolescents facilitating consumption,77 higher levels of highly-

educated parents can protect children and keep alcohol use at safer levels.79 On the 

other side, non-drinking and hazardous levels of alcohol consumption such as binge 

drinking can be more common in socially deprived settings.183 The polarisation of 

drinking behaviours in deprived school contexts has also been explained by the 

                                                
1 Municipalities are political and administrative division with local government in Chile. 
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search for differentiation and identity in contexts of limited opportunities.47 In more 

deprived school settings, both involvement and rejection of involvement in health 

risk behaviours could be a means by which adolescents differentiate each other and 

cluster into groups.47 Specifically, binge drinking can be accepted as normative in 

socially deprived settings, where there might be less effective social sanctions 

against hazardous levels of consumption.184 In addition, schools may face multiple 

demands in deprived contexts with scarce resources to offer support to students at 

risk of engaging in heavy drinking.116  

The model further extends understanding of school influence on adolescent drinking 

patterns showing how school SEE relates to parental and peer characteristics to 

influence adolescent drinking. As understood by the socio-ecological model of 

human development, microsystems in which people participate actively are 

interconnected.179 Specifically, parent and school factors can conjointly affect the 

occurrence of adolescent drinking.137  Parents have a key role in protecting children 

from involvement in deviant behaviours through a strong parent-child relationship, 

disapproval of these behaviours, communication of knowledge of harmful 

behaviours and parental supervision.180 Parental knowledge of children’s 

whereabouts is a component of supervision56 and refers to the level of information on 

their children’s movements that parents hold. This information seems to depend 

primarily on children’s disclosure, which reflects the quality of the parent-child 

emotional relationship.132 A strong tie to parents is thought to prevent children from 

health risk behaviours through adolescent adjustment to conventional norms and 

parental expectations.133 Adolescents alienated from their parents might be less 

sensitive to parental expectations and more vulnerable to deviant influences.52, 138 

Although families play a central role in adolescent development, they are not the 

only setting in which adolescents live and family influences might be better 

understood in interaction with other significant settings such as schools.184 The 

mutual influences between schools and families may occur in different ways.137 

Positive family characteristics can buffer school deficiencies, and this can also occur 

the other way round. Schools and parents can also complement each other137 either 

enhancing protective characteristics of both contexts59 or accentuating the adverse 
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effect of risk factors for adolescent drinking.52 Lower levels of supervision may 

reflect a weak parent-child emotional relationship which makes adolescents more 

susceptible to deviant influences.138 This susceptibility in adolescents who receive 

less parental supervision may increase when they participate in risky environments 

such as school contexts where health risk behaviours are more prevalent.52 Both ends 

of the school social disadvantage continuum may represent risky environment for 

adolescents with lower levels of supervision. This is understood in the conceptual 

model as a cross-level interaction between school SEE and parental knowledege of 

children’s whereabouts (see Figure 3-1, page 68).  

School is a crucial setting for social interactions within peer groups. Socialisation 

into substance use such as drinking alcohol is likely to occur between schoolmates169 

as adolescents tend to make friends within their own school.185 The behaviours are 

transmitted as an unintended consequence of social relationships.186 Friends are 

socialised into alcohol use through selection and influence.53, 159 Selection of friends 

is based on similarities and thus in turn friends can influence drinking patterns 

directly through persuasion or pressure to drink and indirectly through modelling.159 

Adolescents observe, imitate and are socially reinforced and encouraged to behave as 

their peers.46, 134, 157 In this study, perceived number of alcohol-using friends captures 

levels of drinking in the peer group context in which adolescents participate. Use of 

cross-sectional data means that, both selection and influence processes can be seen 

operating in the perception of levels of alcohol consumption among friends.  

Within the school context, the presence of alcohol-consuming peers could act as a 

proximal influence and contribute to the transmission of patterns of alcohol use 

through social interaction.187 In this study, friends’ drinking is thought to mediate the 

association between school SEE and adolescent drinking63, 184 (see Figure 3-1, page 

68). Both socially deprived and socially advantaged schools could relate to higher 

concentrations of alcohol-consuming peers. An increasing number of alcohol-

consuming peers within school could increase the perception that drinking is 

normative, socially reinforce alcohol use and shape attitudes towards alcohol.188 

Schoolmates could be encouraged to drink to conform to group norms and to be 

socially accepted.187 Drinking patterns could be spread and become more common 
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within schools in response to interactions with schoolmates.187 Peer influences may 

operate in school contexts where social norms support certain patterns of 

consumption and control or regulation of alcohol consumption might be 

insufficiently developed.184 

Adolescents can also learn to drink alcohol through observing the drinking patterns 

of their father or mother. According to the Social Learning Theory, modelling 

involves observation of parental behaviours, imitation, reinforcement and being 

encouraged to maintain behaviours.138 Parental alcohol use can also reflect alcohol 

availability at home172 and indirectly reduce the protective effect of parental support 

and monitoring.57 Parental drinking has also been found to intensify the influences of 

alcohol-using friends.58 

Socialisation into alcohol consumption within the family, school and peer settings is 

culturally shaped by gender roles and is likely to operate differently in each gender.72 

Gender affects the way adolescents are supervised, influenced by peers and by levels 

of parental drinking. Gender also relates to levels of alcohol consumption and 

drinking patterns in which boys and girls are more likely to be involved. Due to 

these influences, boys and girls are treated as two separate groups in this study.  

Student’s socioeconomic background is captured through paternal and maternal 

educational attainment. These variables are treated as covariates at the individual 

level since it reflects parental socioeconomic background which determines the kind 

of schools parents can afford for their children in Chile. Studies examining school 

contextual effects should take account of individual characteristics such as 

socioeconomic background to appropriately estimate school influences.45 Parental 

education is also related to parents’ drinking patterns in Chile. In particular, low 

levels of education were associated with hazardous and heavy drinking in adult 

men.30  

Child’s age is also incorporated into the model, an important factor to take into 

account since alcohol use increases with age during adolescence. In addition, levels 

of parental supervision have also been found to decrease with age57 and the 
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association between the number of alcohol-using friends and binge drinking was 

found to be stronger in older than younger adolescents.160  

In order to reflect the hierarchical structure of the data, the model represents the 

school class, school and municipality random effects. School classes as proximal 

context influence friends’ drinking and adolescent drinking patterns. These patterns 

are also influenced by schools and municipalities. Gender and school year are 

conceptualised as properties of each school class. School type is understood as a 

property of schools. 

The model also incorporates the probability that any school class has been selected 

and students have completed the questionnaire. The Methods Chapter (section 5.1) 

explains that the chance of a school class being selected into the sample depends on 

municipality, school year and school type. The chance of the questionnaire being 

completed depends on school year, school type and gender. 

The next chapter outlines the aim and objectives of this thesis, together with their 

respective hypotheses, which address the gaps in the knowledge identified in the 

literature review. 
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Chapter 4 Aims, objectives and hypothesis 
Adolescent drinking patterns are embedded in multiple spheres of influence such as 

family, peer groups and schools. School is significant social environment that 

impacts adolescent development beyond academic attainment. Health risk 

behaviours could be shaped by school SEE. However, evidence on how school SEE 

relates to adolescent drinking patterns is very limited and previous studies have 

provided mixed findings. Potential mechanisms by which school SEE influences 

adolescent drinking have also been scarcely examined. The aims and objectives in 

this study were derived from the gaps identified in the existing literature. The aim of 

the study and the objectives are presented in this chapter, followed by the 

hypotheses, guided by the conceptual model, to achieve each objective.  

4.1.1 Aim  

The aim of this doctoral study is to provide an understanding of the extent to which 

school SEE impacts adolescent drinking patterns, and how school context relates to 

parental and peer influences in Chilean adolescents aged 13 to 18 years. 

The following section presents the study objectives which were formulated in order 

to achieve the aim. Each objective is accompanied by hypotheses based on the 

literature review, and these hypotheses guide the conducted analyses. The 

hypotheses test results are presented in Chapters 6 to 8. 

4.1.2 Objectives and hypotheses  

Objective 1. To examine whether non-binge drinking, binge drinking and frequency 

of binge drinking vary between schools, and whether the school-level variability in 

these drinking patterns is explained by school SEE. 

Hypothesis 1.1: There is a significant variation at school level in non-binge 

drinking, binge drinking and frequency of binge drinking 

Objective 2. To examine associations between school SEE and adolescent drinking 

patterns (non-binge drinking, binge drinking and frequency of binge drinking), over 

and above individual-level factors and the variability at the municipality level. 
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Hypothesis 2.1: The probability of non-binge drinking (vs. non-drinking) 

decreases with school social disadvantage in boys and girls  

Hypothesis 2.2: The probability of binge drinking (vs. non-binge drinking) 

increases with school social disadvantage in boys and girls 

Hypothesis 2.3: The number of episodes of binge drinking in the past month 

(frequency) increases with school social disadvantage in boys and girls who 

report alcohol use  

Objective 3. To examine the association between parental knowledge of their 

children’s whereabouts and adolescent drinking patterns within the context of school 

SEE. 

Hypothesis 3.1: The adverse effect of lower levels of parental knowledge 

(parents who sometimes did not / never knew their children’s whereabouts) on 

non-binge drinking increases with school social advantage 

Hypothesis 3.2: The adverse effect of lower levels of parental knowledge 

(parents who sometimes did not / never knew their children’s whereabouts) on 

binge drinking and frequent binge drinking increases with school social 

disadvantage 

Objective 4. To examine associations between friends’ drinking and adolescent 

drinking patterns within the context of school SEE. 

Hypothesis 4.1: The association between school SEE and adolescents drinking 

patterns is mediated by perceived number of alcohol-using friends 
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Chapter 5 Methods  
This chapter describes extensively the data used and the procedures followed to test 

the study hypotheses regarding the association between school SEE and adolescent 

drinking patterns and the two potential mechanisms by which schools can affect 

adolescent drinking. It is divided into six sections: firstly, the data from the Tenth 

Chilean School Population National Substance Use Survey conducted in 2013 and its 

structure are described (section 5.1) followed by ethical considerations relevant to 

this study (section 5.2). It then provides a description of the individual and school-

level variables used in this study (section 5.3). The subsequent sections discuss 

derivation of the analytical sample (section 5.4) and assessment of missing data 

(section 5.5). The final section describes the analytical approach to test the study 

hypotheses (section 5.6). 

5.1 Dataset  

This study is based on existing data from the Tenth Chilean School Population 

National Substance Use Survey conducted in 2013 (2013 ENPE),189 a cross-sectional 

survey of a nationally representative sample drawn from the Chilean school 

population. The Survey has been applied biennially since 1995, and aims to 

determine the magnitude and trends of substance use and the associated 

risk/protective factors among the school population from Year 8 to Year 12 (ages 13 

to 18).  

In order to obtain a nationally representative sample, a multi-stage stratified cluster 

sampling design was used with the Ministry of Education’s school directory as the 

sampling frame. The school directory contains up-to-date enrolment information for 

all Chilean schools. The sampling procedure comprised three stages. First, of the 346 

municipalities in Chile, 121 municipalities 2  across the country were selected 

according to the population size criterion (>30,000 inhabitants). The school 

population in the selected municipalities represents 85% of the total school 

population in Chile 
                                                
2 Municipalities or communes correspond to political and administrative division 
with local government in Chile. 
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In stage two, school classes 3  from all schools within each municipality were 

stratified into 15 strata according to school type (state-funded/private 

subsidised/private) and school year (Year 8 to Year 12). For example, all Year 8 

school classes from state-funded schools within a municipality were assigned to the 

same stratum. School classes as clusters remained intact within each stratum. Next, 

school classes were randomly selected with probability proportional to size from 

each stratum. Therefore, school classes were the primary sampling unit in this survey 

design. Two school classes were sampled per stratum, with the exception of the 

strata that combined private schools and school year from which three school classes 

were selected. There was oversampling of school classes from private schools due to 

the lower response rates reported in previous surveys, and because some 

municipalities have no private schools. In stage three, data were collected from a 

maximum of 20 randomly chosen participants in each school class. Figure 5-1, page 

78 illustrates the complex survey design used in the 2013 ENPE. Colours on the map 

of Chile represent surveyed municipalities. 

                                                
3 In the Chilean education system, a school class refers to an existing group of 
students from the same school year that spends most school time in the same 
classroom and remains together during the school year. Thus a school class 
represents a relatively stable group of students over time. 
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Figure 5-1 Multistage stratified clustered sampling design in the 2013 ENPE 

 

Source: SENDA. Tenth Chilean School Population National Substance Use Survey. Santiago: Chilean National Service for 

Prevention and Treatment of Drugs and Alcohol Use [SENDA], 2014. 
 
Trained personnel collected data from the students, who completed self-administered 

questionnaires during a normal class period at their schools. The questionnaire 

contained detailed information relevant to their substance use (alcohol, tobacco, 

marijuana and other drugs) as well as themselves, their parents, friends and school.189 

The final sample of the survey conducted in 2013 comprised 58,148 participants, 

who belonged to one of 3,815 school classes. The school classes were nested within 

1,687 schools located in 121 municipalities selected to be surveyed. The total sample 

represents a school population of 900,306 students in Chile who attended Year 8 

(primary education) and Year 9 to 12 (secondary education). The total number of 

Chilean schools offering primary education was 6,003 schools and 2,879 offered 

secondary education. 
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The response rate at the class level by school year and school type in the 2013 ENPE 

is shown in Table 5-1. As mentioned above, school classes were the primary 

sampling units in the survey design, so the response rate at class level was 85.6% as 

reported by survey administrators.189 Of 4,455 school classes randomly sampled from 

school directory in the municipalities, 3,815 school classes were surveyed. The 

response rate was lowest in Year 12 (69.5%) and private schools (69.9%). 

Information about the response rate at individual level within each school class was 

registered during data collection, but was neither reported by the survey 

administrators nor available upon request. Therefore, it was not possible to calculate 

the response rate at individual level with the given information. 

 

Table 5-1 Response rate at class level by school type and school year in the 
Tenth Chilean School Population National Substance Use Survey 2013 

 School type School year 

Total 
 State-funded 

Private 

subsidised 
Private Year 8 Year 9 Year 10 Year 11 Year 12 

2013 
89% 

1,591/1,788 

90% 

1,612/1,792 

69.9% 

612/875 

90.7% 

818/902 

90.9% 

808/889 

89% 

789/887 

88.1% 

783/889 

69.5% 

617/888 

85.6% 

3,815/4,455 

Note: % response rate, number of school classes surveyed/ school classes randomly selected 

 

Survey weights for each individual accounting for the unequal probability of 

selection into the sample were provided by the survey administrators. Survey 

weights are equivalent to the inverse probability of selection of each participant190 

and detailed information is provided in Appendix 1, page 283.  

After data collection, weights for surveyed participants were also re-calibrated using 

post-stratification weighting that enables the weighted sample to be matched to the 

known population distribution across strata.190 In this survey, post-stratification 

adjustment was accounted for by gender, school year and school type distribution 

within each municipality. Participants were stratified combining these three 

characteristics and their distribution across strata was then compared to the 
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population distribution within municipalities using the sampling frame. If necessary, 

individual weights were adjusted by a factor calculated using sample and population 

distribution in order to make both equivalent. 

In addition, survey weights took into account reports of fictitious drug use, which 

might reflect over-reporting. Participants reporting use of the fictitious drug were 

identified using two questions in the survey. The survey administrators set the 

prevalence of this drug use to 1%, modifying survey weights of participants 

reporting consumption to confirm this prevalence.  

The survey administrators provided individual weights, which included post-

stratification and fictitious drug use adjustments. Unfortunately, they did not provide 

weights accounting for the unequal probability of selection of clusters that is school 

classes as primary sampling units, nor the information necessary to calculate them. 

Both individual and cluster level weights are required to conduct weighted multilevel 

modelling. However, there are other options for incorporating the survey design into 

the analysis when it is not possible to include weights properly in the estimation.191 

The analytical approach followed in this study to incorporate the survey design in the 

multilevel analysis is discussed in Section 5.6.2.1, page 99.  

5.1.1 Structure of the 2013 ENPE dataset 

As described above, the data have a hierarchical structure, i.e. individuals are nested 

within school classes, school classes are nested within schools and schools are nested 

within municipalities that correspond to political and administrative divisions in 

Chile (Figure 5-2, page 81). The hierarchical structure refers to the nesting of lower 

level units exclusively in one higher level unit.192 Any particular student participating 

in the survey belongs to only one school class and any school class exclusively 

belongs to one school. In the same manner, any school belongs to only one 

municipality. 
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 Figure 5-2 Classification diagram of the four-level nested structure of data 

 

 

 

 

 

 

Municipalities in the sample differed in the number of schools from which the 

information was collected. The number of surveyed schools per municipality ranged 

from 6 to 28 with a median of 13 (see Figure 5-3). This range might be explained by 

the municipality population size and the actual number of schools within each 

municipality. Of the total surveyed municipalities, just under 50% had no private 

schools and therefore information was collected from state-funded and private 

subsidised schools.  

Figure 5-3 Number of surveyed schools by municipality  
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Due to the survey design, schools differed in the number of school classes which 

were sampled and then surveyed. The number of surveyed classes per school ranged 

from 1 to 15 with a median of 1 (see Figure 5-4). One single school class was 

surveyed in just over half the schools (899/1687; 53%) and 2 to 3 school classes 

were surveyed in about 30% of the schools. Few schools (24/1687, 1.4%) had more 

than 10 school classes surveyed  

Figure 5-4 Distribution of schools according to the number of surveyed school 
classes  

 

 

Figure 5-5, page 83 shows the distribution of surveyed school classes according to 

the number of students that responded to the questionnaire. The number of surveyed 

participants per school class ranged between 1 and 20 with a median of 16. In just 

over half the classes, 16 or more students participated in the survey. Only 2% of 

school classes (n=79) had fewer than 5 students participating in the survey. 

According to the survey administrators, in each school class 20 students were 

randomly selected and invited to participate in the survey, but it is possible that some 

students declined to participate or that there were fewer than 20 students in the 

school class.  
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Figure 5-5 Distribution of school classes according to the number of surveyed 
participants 

 

 

Further analyses showed that the distribution of surveyed school class size differed 

according to school year and school type. School classes from private and private 

subsidised schools were more likely to have between 16 and 20 participants than 

school classes from state-funded schools. Also, the proportion of school classes with 

16 to 20 students decreased with school year. Among Year 12 classes, 42.5% had 16 

to 20 students compared to 68.5% within Year 8 classes (see Table 5-2, page 84). 

The proportion of surveyed school classes with 5 students or less was very small and 

higher among Year 12 classes and within the group of state-funded schools 

compared to private subsidised and private schools. Since there is no information on 

the response rate in each school class, it is not possible to determine whether these 

differences might be due to a low response rate or fewer enrolled students in these 

school classes or a combination of both. 
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able 5-2 D
istribution of surveyed school classes by num

ber of participants, school type and school year (N
=3,815) 
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State funded 
43 

2.7 
[2.0, 3.6] 

266 
16.7 

[15.0, 18.6] 
604 

38.0 
[35.6, 40.4] 

678 
42.6 

[40.2, 45.1] 

Private subsidised 
25 

1.6 
[1.0, 2.3] 

107 
6.6 

[5.5, 8.0] 
469 

29.1 
[26.9, 31.4] 

1,011 
62.7 

[60.3, 65.0] 

Private 
11 

1.8 
[1.0, 3.2] 

54 
8.8 

[6.8, 11.3] 
162 

26.5 
[23.1, 30.1] 

385 
62.9 

[59.0, 66.7] 

School year 
 

 
 

 
 

 
 

 
 

 
 

 

Y
ear 8 

15 
1.8 

[1.1, 3.0] 
50 

6.1 
[4.7, 8.0] 

193 
23.6 

[20.8, 26.6] 
560 

68.5 
[65.2, 71.6] 

Y
ear 9 

10 
1.2 

[0.7, 2.3] 
92 

11.4 
[9.4, 13.8] 

254 
31.4 

[28.3, 34.7] 
452 

55.9 
[52.5, 59.3] 

Y
ear 10 

11 
1.4 

[0.8, 2.5] 
72 

9.1 
[7.3, 11.3] 

269 
34.1 

[30.9, 37.5] 
437 

55.4 
[51.9, 58.8] 

Y
ear 11 

15 
1.9 

[1.2, 3.2] 
124 

15.8 
[13.4, 18.6] 

281 
35.9 

[32.6, 39.3] 
363 

46.4 
[42.9, 49.9] 

Y
ear 12 

28 
4.5 

[3.2, 6.5] 
89 

14.4 
[11.9, 17.4] 

238 
38.6 

[34.8, 42.5] 
262 

42.5 
[38.6, 46.4] 

  



 
85 

 
 

5.1.2 Structure of data: clusters identifiers 

As mentioned above in this section, the data had a four-level nested structure in 

which participants were nested within school classes, school classes were nested 

within schools and schools were nested within municipalities. Clusters at each level 

were identified using numbers. The survey administrators assigned an official ID 

number to each municipality and each school. The ID numbers of municipalities 

were four to five-digit numbers whereas the school ID number varied from one to 

five digits. In order to prevent any attempt to identify participants in schools, the 

official municipality and school identifiers were deleted and replaced, numbering 

municipalities from 1 to 121 and schools from 1 to 1,687. The identifier for each 

school class in this study was created combining information regarding school year 

and a letter assigned to each surveyed school class within each school by the survey 

administrators. School classes were numbered with a unique ID number from 1 to 

3,815. 

5.2 Ethical considerations  

The survey administrators approached schools whose school classes had been 

randomly selected and invited them to participate in the survey. Randomly selected 

students were also invited to complete the survey but were free to decline.31 Students 

were informed that the information they provided was anonymous. Those who 

agreed to participate completed the survey and no written consent was requested. 

The dataset used in these analyses was formally requested from the agency that 

administers the survey (Chilean National Service for Prevention and Treatment of 

Drugs and Alcohol Use [SENDA]) on submission of a research proposal. The survey 

administrators guaranteed anonymity of the participants, ensuring any information 

that could link a particular individual to data was removed. As the school identifier is 

not usually provided, it was specifically requested that it be released to the Ministry 

of Education so that this study could be cross-referenced with school information. It 

was agreed that data, including school identifier, could be released for research use 

only and terms and conditions of use were specified in a document signed by the 

head of the research area of the SENDA (see Appendix 2, page 284). All information 

provided by the survey administrators and Ministry of Education was requested 
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under the Chilean Transparency Law. The datasets were sent via email with 

compressed attachment files (not encrypted). 

Once the datasets were received, several actions were taken to protect the data and 

store it safely according to the UK regulations. Firstly, the emails containing the 

datasets were deleted from the email account and the data were stored in a PIN-

enabled encrypted external disk. The external disk consisted of a USB flash drive, 

employing PIN access with military grade AES 256-bit hardware encryption. In 

addition, although the data did not contain any identifiable information that could 

link data to individuals, it did contain official school and municipality ID numbers 

that could potentially identify certain individuals. To prevent this, the official ID 

numbers assigned to schools and municipalities were deleted and replaced with a 

number assigned using statistical software. This action was taken once the school 

level information obtained from the Ministry of Education was cross-referenced to 

the schools in the data (see Section 5.1.2). 

5.3 Variables 

Variables measured at individual and school-level are described in this section. All 

individual-level variables were derived from the information in the questionnaires 

administered for the Tenth Chilean School Population National Substance Use 

Survey (2013 ENPE). School-level variables were derived using information 

obtained from the Ministry of Education.  

5.3.1 Individual level variables 

The outcomes of this study are adolescent drinking patterns which were derived from 

individual-level information. The explanatory variables measured at individual level 

are parental knowledge of children’s whereabouts and peer and parental drinking. 

Paternal and maternal education and age were treated as covariates and based on 

information reported by survey participants. Gender was used as a stratification 

variable in the analyses. 

5.3.1.1 Outcomes: Adolescent drinking patterns 

Participants were classified as non-drinkers, non-binge drinkers or binge drinkers 

based on their responses to four questions included in the survey. The question ‘How 
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often have you drunk 5 or more drinks on the same occasion in the past 30 days?’ 

enabled the identification of the binge drinker group. Participants were asked to 

choose one of six possible responses: ‘never’, ‘once’, ‘twice’, ‘3 to 5 times’, ‘6 to 9 

times’ and ‘10 times or more’. The question included various equivalent forms of 

five drinks, based on typical beverages consumed by Chilean adolescents. 

Respondents who reported at least one episode of having five or more alcoholic 

drinks on the same occasion in the past month were classified as binge drinkers. 

Among those who reported not binge drinking in the past month, a group of non-

drinkers and a group of non-binge drinkers were identified using information from 

three questions about alcohol use, first drinking occasion and last drinking occasion. 

The question about lifetime consumption was ‘Have you ever drunk alcohol?’ with a 

dichotomous response (Yes=1; No=0). Participants were also asked ‘When was the 

first time you drank alcohol?’ and ‘When was the last time you drank alcohol?’ for 

which they selected one of four responses: ‘Never tried alcohol’; ‘past month’; ‘more 

than a month and less than a year ago’; and ‘more than a year ago’. Response options 

were dichotomised as never tried (=0) and having tried alcohol (=1).   

According to the responses to the three questions, participants who had not engaged 

in binge drinking in the past month were classified as either non-drinkers or non-

binge drinkers. Participants who provided any evidence of alcohol use, i.e. those who 

responded positively to at least one of the three questions indicating alcohol use were 

classified as non-binge drinkers. Therefore, the group of non-binge drinkers 

comprised participants who reported having drunk alcohol at some point in their 

lives but not having engaged in binge drinking in the preceding month and the group 

of non-drinkers comprised participants who consistently said that they had never 

drunk alcohol. Table 5-3, page 88 shows the distribution of the three groups, namely: 

non-drinkers, non-binge drinkers and binge drinkers in the 2013 ENPE among 

complete cases and stratified by gender. Just under a fifth were classified as non-

drinkers and less than a third were binge drinkers. Within the group of non-binge 

drinkers, the majority responded consistently to the three questions, reporting having 

consumed alcohol and a small proportion of participants (2.75%) provided 

contradictory evidence of alcohol use and non-drinking simultaneously. 
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Table 5-3 Distribution of non-drinkers, non-binge drinkers and binge drinkers 
in the total sample and stratified by gender in complete cases (N=50,282) 

 Non-drinkers Non-binge drinkers Binge drinkers 

 Freq % 
Consistent responses Inconsistent responses 

Freq        % 
Freq % Freq % 

Total 9,136 18.2% 24,076 47.9% 1,289 2.6% 15,781 31.4% 

Boys 4,664 19% 10,782 44% 672 2.7% 8,390 34.2% 

Girls 4,472 17.4% 13,294 51.6% 617 2.4% 7,391 28.7% 
Analysis based on unweighted data 

 

Frequency of binge drinking, which includes the categories ‘never’, ‘once’, ‘twice’, 

‘3 to 5 times’, ‘6 to 9 times’, and ‘10 times or more’ was also examined as an 

outcome. The group of non-drinkers, who were identified following the steps 

described above, were excluded from the ‘never’ category, so frequency of binge 

drinking was examined among participants who reported having consumed alcohol.  

5.3.1.2 Parental knowledge of children’s whereabouts  

Parental knowledge of children’s whereabouts was determined by the question ‘How 

often did your parents not know about your whereabouts after school or at 

weekends?’ Participants were asked to select one of three responses: ‘they always or 

almost always know where I am’ (coded as 1, reference category), ‘sometimes they 

do not know’ (coded as 2), and ‘they never or almost never know where I am’ 

(coded as 3). The question lacks a time frame for the participants to assess the 

occurrence of this parental behaviour. 

5.3.1.3 Friends’ drinking 

Friends’ drinking is based on the perceived proportion of friends who usually drink 

alcohol reported by the participants. They were asked ‘how many of your friends 

regularly drink alcohol (every weekend or more frequently)?’ and selected one of 

five responses: None (coded as 0, reference category); less than half their friends 

(=1); about half their friends (=2); more than half their friends (=3); and all or almost 

all their friends (=4). The five response categories (none / less than half of friends / 

half of friends / more than half of friends / all friends consumed alcohol regularly) 

were merged into three categories considering frequency of responses and their 
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meaning (none / less than half of friends / at least half of friends consumed alcohol 

regularly).  

5.3.1.4 Parental drinking 

Parental drinking was assessed using two questions about perceived paternal and 

maternal alcohol use. Participants were asked to describe their father’s and mother’s 

alcohol use pattern selecting one of six responses: Never drink alcohol (coded as 1, 

reference category); drink occasionally (=2); drink only at weekends, but never on 

weekdays (=3); drink daily (1+ drinks) (=4); and not living with father or mother, for 

those who do not have a mother/father or do not see them regularly (=5). 

5.3.1.5 Covariate: Parental education 

The measure of parental education is based on the highest educational attainment of 

the father and mother reported by the participants. They were asked to select the 

educational attainment for each parent from eight response options, which were 

grouped into three categories according to the Chilean educational system and 

following the classification used in the National Health Survey conducted in 2010.25 

The reference category was ‘Primary education’ (coded as 1) which comprised the 

categories of incomplete and complete primary education, meaning that individuals 

have completed eight or less years of education. ‘Secondary education’ (=2) 

included the categories incomplete and complete secondary, equivalent to more than 

eight and twelve or less years of completed education. ‘Tertiary education’ (=3) 

means than the individual has completed more than twelve years of education and 

comprises the following categories: incomplete or complete vocational education 

and incomplete and complete undergraduate education. The last category ‘not living 

with the father or mother’ (=4) was established using the information from the 

response option ‘does not apply/do not know’ to the question and information on 

family structure provided by the participants. A variable identifying participants not 

living with their fathers was derived for those reporting: living with (a) single 

mother; (b) mother and partner; (c) siblings; (d) grandparents; or (e) other adults.  

Similarly, participants not living with their mothers were identified using the criteria: 

living with (a) single father; (b) father and partner; (c) siblings; (d) grandparents; and 

(e) other adults. Participants who reported not living with their father or mother in 



 
90 

 
 

response to the family structure question were assigned to the category ‘not living 

with the father or mother’ while the remaining ‘do not know’ responses were treated 

as missing data. Figure 5-6 shows how categories of parental education were derived 

from the response options to the paternal and maternal education question and 

information about family structure.   

Figure 5-6 Response options of parental education and categories derived for 
the analysis 

Response options Categories of parental education 

Incomplete primary education Primary education (8 years or 
less) Complete primary education 

Incomplete secondary education Secondary education (9 to 12 
years) Complete secondary education 

Incomplete vocational education 

Complete vocational education 
Tertiary education (12 or more 
years) Incomplete undergraduate 

education 

Complete undergraduate education 

Doesn’t apply / Don’t know Not living with father/mother  

Participants reported not living with 
their fathers or mothers according to 
information on family structure  

Missing remaining participants 
 

5.3.1.6 Covariate: child’s age  

Participants were also asked to give their age in years. Age was treated as a 

continuous variable and ranged from 13 to 20. In Chile, students usually finish their 

secondary education when they are 18. Among survey participants, just 2.4% of 

participants reported being older than 18 when they completed the questionnaire. 

This could be because students can repeat the school year if they do not reach the 

grade or mark required to pass and this may occur more than once during their 

school career. 
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5.3.1.7 Gender 

Participants were asked to indicate their gender choosing from two options: male and 

female. Male was coded as 1 and female as 2. 

5.3.2 School-level variables  

School SEE constitutes the main explanatory variable at school level and school type 

was treated as a covariate. School-level data were obtained from the Chilean 

Ministry of Education, except for school type, which was used as a stratification 

variable in the sampling design, and was thus provided by the survey administrators. 

The school SEE was characterised using two different measures: the proportion of 

FSM children and the proportion of highly educated parents.  

5.3.2.1 Proportion of children entitled to FSM 

This variable corresponds to the Index of Vulnerability (IVE), which quantifies the 

proportion of FSM children and other social benefits in relation to the total number 

of students in school. This is official school information constructed by a national 

board (JUNAEB) based on parental reports on family socioeconomic conditions such 

as low household income, entitlement to social benefits and other indicators of 

family social disadvantage. 

The proportion of FSM children goes from 0 per cent, indicating no children at 

social risk, to 100 per cent, corresponding to the most socially deprived schools. 

Private schools are assigned 0 per cent of disadvantaged students as default.  

5.3.2.2 Proportion of parents with higher education 

This aggregate measure at school level indicates the proportion of highly-educated 

parents over the total number of parents reporting information in the school. The 

variable was derived using parental information regarding the highest educational 

attainment of father and mother reported by parents in the context of the Educational 

Quality Assessment System [SIMCE]193. In 2013, the Educational Quality 

Assessment was completed by students attending Year 8 and Year 10 from all 

Chilean schools. In addition to the questionnaire completed by students, parents were 

requested to complete a questionnaire about their socioeconomic background, family 

characteristics related to learning outcomes and parental attitudes towards school. 
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One questionnaire per student was completed by a parent, guardian or step-parent at 

home and brought back to school the following day. Information reported by parents 

is available for research use only upon request 4  to the Agency of Quality in 

Education of the Ministry of Education.  

The parents’ questionnaire included two specific questions about the father’s (or 

stepfather) and mother’s (or stepmother) highest educational attainment. Parents 

were asked to select one of 21 response options covering the continuum of 

educational attainments from no studies to doctorate. The options were as follows: 

no studies, specific year of completed primary or secondary education (Year 1 to 

Year 12), incomplete vocational education, complete vocational education, 

incomplete undergraduate education, complete undergraduate education, master’s 

degree and doctoral degree. Parental reports indicating that the father or mother had 

completed vocational education or higher were classified as having higher education. 

For each school cohort, the number of highly-educated parents was divided by the 

total number of participants completing information on parents’ education. The 

proportion was calculated for each school cohort with information available on 

parental education and then averaged at school level. The information aggregated at 

school level was calculated using a mean of 92 (Interquartile range 40 – 121) 

parents’ reports per school.  

5.3.3 School-level covariates 

5.3.3.1 School type  

The Chilean education system comprises three school types: state-funded, private 

subsidised and private. This variable distinguishes state-funded and private 

subsidised schools (coded as 0, reference category) from private schools (coded as 

1).  

5.4 Analytical sample 

The results presented were restricted to participants in the 2013 ENPE with complete 

data in the study model (N=50,282; 86.5%). The proportion of cases excluded due to 

missing data was higher among boys, Year 8 students and those from state-funded 

                                                
4 Data were requested through a form and submission of a research proposal. 
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schools (Table 5-5, page 95). Figure 5-7 shows how the analytical sample was 

derived for the 2013 ENPE. At each stage, cases may have non-responses on more 

than one variable. 

Figure 5-7 Analytical sample for the Tenth Chilean School Population National 
Substance Use Survey (2013 ENPE) 
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Although results based on complete cases may produce biased estimates, descriptive 

analyses showed that the distribution of non-drinkers, non-binge drinkers and binge 

drinkers is fairly equivalent in complete cases and the total sample in the 2013 

ENPE. A difference of eight decimal points was observed in the proportions of non-

drinkers and non-binge drinkers in complete cases and total sample in the 2013 

ENPE whereas the proportion of binge drinkers differed by only one decimal point 

(Table 5-4). The similar distribution of the outcome among complete cases and total 

sample in the survey would be an argument supporting the analyses of complete 

cases. However, missingness patterns were also examined in order to decide the 

appropriateness of analysis on complete cases. Patterns and predictors of 

missingness are described in the next section (5.5), Assessment of missing data. 

Table 5-4 Distribution of non-drinkers, non-binge drinkers and binge drinkers 
in the complete and excluded cases due to missing among participants with 
complete information on binge drinking question in the 2013 ENPE 

 
Complete cases 

N=50,282 

Excluded cases 

N=7,347 

Total 

N=57,629 

 % 95%CI % 95%CI % 95%CI 

Non-drinkers 18 [17.4,18.6] 24.4 [22.6,26.3] 18.8 [18.2,19.4] 

Non-binge drinkers 51.6 [50.7,52.5] 45 [42.9,46.9] 50.8 [49.9,51.6] 

Binge drinkers 30.4 [29.5,31.3] 30.7 [28.8,32.7] 30.5 [29.6,31.3] 

Analyses were based on weighted data 

5.5 Assessment of missing data  

5.5.1 Distribution of missing values for study variables 

The question about binge drinking contained 519 (0.8%) missing values in the 2013 

ENPE (see Table 5-5, page 95). Boys and state school students showed a higher 

proportion of missing cases on this question. The questions about paternal and 

maternal education accounted for the largest proportion of missing values, which 

differed significantly by gender, school year and school type. There were also 

significant gender, school year and school type differences in the peer and parental 

drinking variables. 
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%
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n=12,420 
%
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%
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%

 

Y
ear 12 

n=8,743 
%

 

State-funded 
n=22,666 

%
 

Private 
subsidised 
n=25,720 

%
 

Private 
n=9,762 

%
 

Total 
7,866 

12.9 
13.8[13,14.6] 

10.9[10.2,11.6] 
18.4[17.1,19.7] 

13[11.9,14] 
11.5[10.2,12.9] 

10.3[9.2,11.6] 
10.6[9.2,12.2] 

15.7[14.9,16.6] 
11.5[10.7,12.3] 

11.4[9.8,13.2] 

G
ender 

368 
0.7 

-- 
-- 

0.6[0.4,0.9] 
0.7[0.5,1.0] 

0.6[0.5,0.9] 
0.4[0.1,1.0] 
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0.8 
0.7[0.6,0.9] 

0.7[0.5,0.8] 
0.8[0.5,1.3] 

0.6[0.4,0.8] 
0.7[0.5,1.0] 

0.8[0.5,1.1] 
0.9[0.7,1.3] 

1.1[0.9,1.3] 
0.6[0.4,0.8] 

0.3[0.2,0.5] 

Parental 

know
ledge 

247 
0.4 

0.4[0.3,0.5] 
0.3[0.2,0,5] 

0.5[0.3,0.7] 
0.3[0.2,0.5] 

0.3[0.2,0.4] 
0.7[0.4,1.1] 

0.3[0.2,0.6] 
0.5[0.4,0.7] 

0.3[0.2,0.5] 
0.4[0.2,0.6] 

Friends’ 

drinking 
2,027 

3.2 
3.6[3.1,4.1] 

2.6[2.2,3.1] 
4.7[3.8,5.8] 

2.5[2.1,3.1] 
2.8[2.1,3.7] 

2.5[2.0,3.2] 
3.3[2.5,4.5] 

4.6[4.1,5.3] 
2.4[2.0,2.9] 

2.4[1.4,4.2] 

Paternal 

drinking 
1,715 

2.8 
3.1[2.6,3.6] 

2.4[2.0,2.9] 
3.9[3.0,5.0] 

2.4[1.9,3.0] 
2.2[1.6,3.1] 

2.1[1.7,2.7] 
3.5[2.6,4.6] 
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2.2[1.8,2.6] 
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2[1.7,2.4] 
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2.3[1.6,3.2] 

1.9[1.4,2.5] 
2.7[1.9,3.8] 

3.7[3.2,4.3] 
1.8[1.4,2.3] 

1.9[1.0,3.3] 

A
ge 

986 
1.6 

1.4[1.2,1.6] 
1.3[1.1,1.5] 

1.9[1.5,2.3] 
1.5[1.2,1.9] 

1.3[1.0,1.6] 
1.5[1.2,1.9] 

1.7[1.2,2.3] 
1.9[1.7,2.2] 

1.3[1.1,1.6] 
1.8[1.2,2.8] 

Paternal 

education 
3,556 

6.1 
6.8[6.3,7.4] 

5.2[4.8,5.7] 
9.9[8.8,11.0] 

6.2[5.5,6.9] 
5.1[4.4,5.9] 

4.4[3.7,5.2] 
4.3[3.4,5.4] 

7.4[6.8,8.1] 
5.5[5.0,6.0] 

4.7[3.7,6.1] 
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3,732 

6.4 
7.6[7.1,8.2] 

5[4.5,5.5] 
10.4[9.3,11.6] 

6.5[5.8,7.2] 
5.6[4.9,6.5] 

4.6[3.8,5.5] 
3.9[3.1,4.8] 

7.9[7.2,8.6] 
5.5[5.0,6.1] 

6[4.7,7.6] 

Analyses w
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eighted data 
Associations w

ere tested using Pearson chi-squared statistic 
Significant results are show
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0.001) 
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5.5.2 Classes excluded due to missing data 

As described in section 5.1, page 76, school classes as primary sampling units were 

randomly sampled from 15 strata combining school type and school year within 

municipalities. Students from 3,815 school classes completed the survey 

questionnaire. Table 5-6 shows the distribution of surveyed school classes according 

to school type and school year. Classes excluded from the analyses because all 

participants had missing data in the study variables are also shown in the table. Of 

3,815 surveyed school classes, 12 (0.3%) were excluded from the analyses, in all 

cases due to missing information. Like the distribution of missing information at the 

individual level, a greater number of excluded school classes were from state-funded 

schools and from Year 8 than the school classes from other school types and school 

years.  

Table 5-6 Distribution of surveyed and excluded1 school classes due to missing 
data according to school year and school type in 2013 ENPE (N=3,815) 

 School type   

 State-funded Private subsidised Private Total 

 Surveyed Excluded Surveyed Excluded Surveyed Excluded Surveyed Excluded Complete 
cases 

Year 8 342 4 345 2 131 1 818 7 811 
Year 9 337 2 334 1 137 0 808 3 805  
Year 10 325 0 333 0 131 0 789 0 789 
Year 11 322 2 337 0 124 0 783 2 781 
Year 12 265 0 263 0 89 0 617 0 617 
Total 1,591 8 1,612 3 612 1 3,815 12 3,803 
1 Classes were excluded due to missing information in all cases 

5.5.3 Missing data patterns 

Figure 5-8, page 97 shows the patterns of missing data on the individual-level 

variables with a higher proportion of missing data in the 2013 ENPE. Several 

patterns of missing data can be identified. Participants may have missing values in 

one variable or in more than one variable. In the latter case, participants were more 

likely to have peer and parental drinking (maternal and paternal) missing as well as 

both variables of parental education. Patterns of missingness suggest that missing 

data are clustered or present in several variables at the same time, which is consistent 

with missing not at random. As a consequence, multiple imputation is not a suitable 

method to deal with missingness. Patterns of missing information were also explored 

in variables with a small proportion of missing values such as gender, binge 
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drinking, parental knowledge of whereabouts and child’s age. In contrast to the 

clustering of missing data in the variables with a high proportion of missingness, few 

participants provided no information in more than one variable with a small 

proportion of missing values (see Figure 5-9).  

Figure 5-8 Patterns of missing values in the individual-level variables with 
higher proportions of missing in the 2013 ENPE (N=58,148) 

 

Figure 5-9 Patterns of missing values in the individual-level variables with 
lower proportions of missing in the 2013 ENPE (N=58,148) 
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5.6 Analytical approach 

Firstly, a descriptive analysis was performed in order to examine crude associations 

between the individual- and school-level variables and the outcomes (non-drinking, 

non-binge drinking, binge drinking and frequency of binge drinking). Secondly, 

study hypotheses were tested using multilevel modelling due to the hierarchical 

structure of the data, in this case survey participants (level 1) were nested within 

school classes (level 2), and school classes within schools (level 3) and schools 

within municipalities (level 4). Multilevel analysis enables the variation in the 

outcome to be modelled at school level (Hypothesis 1.1) and the association between 

the outcomes and the variables to be measured at individual and school-level, taking 

into account the dependence of the observations within clusters (Hypotheses 2.1, 2.2, 

2.3, 3.1, 3.2 and 4.1).105  

The three drinking patterns were analysed as binary outcomes, i.e. non-binge 

drinking vs. non-drinking and binge drinking vs. non-binge drinking. This was done 

by fitting a sequence of multilevel logistic regression models comparing the chances 

of non-binge drinking versus non-drinking and then the chances of binge drinking 

versus non-binge drinking. Multilevel Zero-Inflated Poisson regression was used to 

analyse frequency of binge drinking or the number of episodes of binge drinking in 

the past month. Analyses were stratified by gender since prior research has suggested 

that alcohol use could be a gendered behaviour, as well as risk and protective factors 

of alcohol use.65, 73, 134  

As the study hypotheses were tested in different subgroups (boys and girls) and 

using two dimensions of school SEE, it was possible the probability of false positive 

results increased because of multiple testing on the same data (Type I Error). The 

alpha level was corrected using Bonferroni correction [α level/n (number of 

comparisons)] and set at 0.1% in order to prevent the occurrence of Type I error due 

to multiple comparisons. This means that statistical significance level was set at 

p<0.001. 

Multilevel logistic regression models were fitted using Penalised Quasi-Likelihood 

as the default method of estimation through runmlwin,194 a Stata command which 

permits the use of MLwiN multilevel modelling software195 in Stata version 13.196 
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Multilevel zero-inflated Poisson regression models were fitted using PROC 

NLMIXED procedure in SAS® University Edition.197 

5.6.1 Descriptive analysis 

Firstly, the Stata command svyset allowed the dataset to be declared as complex 

survey data, specifying variables that contain information about the primary 

sampling unit identifier, survey weights and strata (combination of school type and 

school year in each municipality). As some strata contain a single primary sampling 

unit, the option centered specified that singleton strata were centered at the grand 

mean. Crude associations between the individual and school factors and the 

outcomes (non-binge drinking, binge drinking and frequency of binge drinking) were 

examined using Stata command svy:proportion with the over( ) option. Differences 

in subpopulation proportions were calculated using the Stata post-estimate command 

lincom to assess statistical significance.  

5.6.2 Multilevel analysis  

A sequence of models was generated to test the hypotheses that adolescent drinking 

patterns vary between schools (Hypothesis 1.1); and that school SEE is associated 

with non-binge drinking, binge drinking and frequency of binge drinking 

(Hypothesis 2.2; 2.3 and 2.4). The hypotheses that the adverse effect of lower levels 

of parental knowledge on non-binge drinking increases with school social advantage 

(Hypothesis 3.1) and the effect on binge drinking increases with school social 

disadvantage (Hypothesis 3.2) were then tested. Finally, the supposition that whether 

friends’ drinking mediates the association between school SEE and adolescent 

drinking patterns was tested (Hypothesis 4.1). The sequence of models is described 

in the following sections. 

5.6.2.1 Model based approach incorporating design variables 

Survey weights were not accounted for when conducting multilevel analyses due to 

software limitations and unavailability of cluster level weights. MLwiN has not yet 

implemented the use of survey weights in multilevel logistic regression. Secondly, 

Stata which has implemented survey weights in multilevel modelling requires the 

use of cluster and individual level weights. As explained in section 5.1, individual 

survey weights were obtained from the survey administrators, but neither cluster 

weights nor the information needed to calculate them was provided. As mentioned 
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earlier, conducting weighted multilevel analysis requires scaling the weights 

accounting for the cluster size to include them correctly in the analysis. When this 

scaling is not possible, conducting the analysis excluding weights is a suitable 

option.191 

The use of survey weights and incorporation of characteristics in the complex survey 

design in multilevel modelling has been a matter of discussion.191 Sampling weights 

ensure an unbiased representation of the population in the sample. However, 

differences in the distribution of the explanatory variables between the sample and 

the population do not necessarily mean that the parameter estimates in the multilevel 

models would be biased.198   

Survey weights are used as a strategy to deal with a survey design when it is 

informative. A design is informative when the design variables, such as stratification 

variables, are related to the outcome.199 For example, the characteristics used to 

group individuals or clusters into strata are associated with the outcome of interest. 

The design is considered informative if those characteristics (stratification variables) 

are not included in the fitted model. 199 

In order to ameliorate the impact of the survey design on the parameter estimates, 

Snijders198 proposed a model-based approach that analyses the model of interest and 

takes the design into consideration. This means extending the model of interest and 

incorporating elements of the design such as stratification variables and clustering.198 

Incorporation of design variables related to the outcome as explanatory variables into 

the model makes the design non-informative.199 According to Snijders,198 a model-

based approach which incorporate the design is preferable since this approach 

pursues the main purpose of analytic inference which is to find a model that 

contributes to understanding the dependent variable. In addition, models that account 

for the hierarchical structure of data, such as multilevel modelling, account for 

clustering, which is characteristic of sample designs and multi-stage samples.198 

Models fitted to test the study hypotheses and described in the following sections 

incorporated several design variables. Multilevel logistic regression models account 

for the survey design since municipalities, a stratification variable, were included as 

a level (Level 4). Classes (primary sampling units) were also included as a level in 

the model (Level 2). Together they took account of clustering of the observations 



  101 
 

from the sampling design. Models were also adjusted for a variable derived from 

school type, which distinguishes private and non-private schools. School type was 

also a stratification variable. School year, the third stratification variable, was not 

added to the model since it could be correlated to child’s age. A sensitivity analysis, 

including school year as a covariate instead of child’s age and examining the effect 

of including this variable on the associations between school SEE and drinking 

patterns was conducted (see section 5.6.3.3, page 119). 

5.6.2.2 Examining the school variation in adolescent drinking patterns 

A variance component model200 was fitted to test hypothesis 1.1 ‘there is a significant 

variation at school level in non-binge drinking, binge drinking and frequency of 

binge drinking. A variance component model, also known as a null or empty model, 

examines the variability of the outcome between clusters, producing parameter 

estimates of variance of the outcome at individual and group-level. In the case of the 

binary outcomes, i.e. non-binge drinking and binge drinking, the variance component 

model consisted of multilevel logit models for the odds of non-binge drinking (vs. 

non-drinking) and the odds of binge drinking (vs. non-binge drinking) with random 

effects and no explanatory variables. Although analyses were aimed at examining 

school variation in the outcomes, school classes within schools were included as a 

level because this is the primary sampling unit in the survey (see Section 5.1, page 

76); and municipalities were also included as a level in order to address the structure 

of the data and take account of variability at area level. The four-level variance 

component model is expressed as 

 

where pijkl is the probability of individual i, in school-class j, school k and 

municipality l reporting non-binge drinking (or binge drinking), b0 is the overall 

intercept, fl is the effect of municipality l, vkl is the effect of school k within 

municipality l, and ujkl is the effect of school-class j within school k within 

municipality l. Random effects are assumed to be normally distributed, fl is normally 

distributed with s2
f; vkl is normally distributed with s2

v; and ujkl is normally 

distributed with variance s2
u. 
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The Wald test was used to test the significance of the variance at school class, school 

and municipality levels. In addition, the variance partition coefficient (VPC) 

provides information on the proportion of total residual variance that corresponds to 

variation at each level. The VPC at school class, school and municipality level was 

calculated using the latent variable method, which approximates variance at 

individual level by p2/3 (»3.29).200 The following formulas indicate how the VPC 

was calculated for each level. In each one, s2
f is the variance at municipality level, s2

v 

is the variance at school level and s2
u is the variance at school class level.  

VPCschool class is the proportion of total variance attributable to differences between 

school classes. 

!"#$%&''(	%(*$$ = ,-
. (,0

. + ,2
. + ,-

. + 3.29) 

VPCschool is the proportion of total variance attributable to differences between 

schools. 

!"#$%&''( = ,2
. (,0

. + ,2
. + ,-

. + 3.29) 

VPCmunicipality is the proportion of total variance attributable to differences between 

municipalities. 

!"#8-9:%:;*(:<= = ,0
. (,0

. + ,2
. + ,-

. + 3.29) 

The next step involved adding child’s age measured at individual level to the model 

to examine the extent to which school-level variance was reduced after accounting 

for age differences between schools. As described in section 5.1.1, page 80, schools 

varied in the number of surveyed school classes and one single school class was 

surveyed in half of the schools. Single school classes might have been from any 

school year. Therefore, an age adjusted model was fitted to examine whether school 

differences in adolescent drinking patterns might be explained by age differences 

between schools, considering that age is associated with an increase in alcohol 

consumption among adolescents.  
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The four-level logit model with random effects and child’s age measured at 

individual level is expressed as 

 

 

where >:?@(  is the probability of individual i, in school-class j, school k and 

municipality l engaging in non-binge drinking (or binge drinking) and ABC:?@( 

indicates child’s age measured at the individual level. In terms of random effects, fl is 

normally distributed with s2
f, vkl is normally distributed with s2

v, and ujkl is normally 

distributed with variance s2
u. 

As described for the empty models, the Wald test was used to test the significance of 

the variance at school class, school and municipality levels and the VPC quantified 

the proportion of total residual variance that remains unexplained at these levels. The 

non-significant levels were maintained in the models. 

5.6.2.3 Examining the association between school socioeconomic environment 

and adolescent drinking patterns 

The association between school SEE measures and non-binge drinking, binge 

drinking and frequency of binge drinking was examined in order to test hypothesis 

2.1 ‘the probability of non-binge drinking (vs. non-drinking) decreases with school 

social disadvantage’; hypothesis 2.2 ‘the probability of binge drinking (vs. non-binge 

drinking) increases with school social disadvantage in boys and girls’; and 

hypothesis 2.3 ‘the number of episodes of binge drinking in the past month increases 

with school social disadvantage’. The measures of school SEE (percentage of FSM 

children and percentage of highly-educated parents [HEP]) were added to the models 

as school-level explanatory variables examining their fixed effects.  

Each measure of school SEE was treated as a continuous and these were tested one 

at a time, removing each one from the model and then testing the next one. Testing 

their effect separately was based on the correlation observed between both measures 

of school SEE. Despite being highly correlated, both measures seem to provide more 

information at the null value of the other. Figure 5-10, page 104 shows the 

correlation between percentage of FSM children and percentage of HEP. Both 
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variables are negatively associated; however, in private schools (which were 

assigned no FSM children as default) percentage of HEP varies from 80% to 100%. 

Similarly, as seen in schools with no parents who have completed higher education, 

percentage of socially disadvantaged children ranges between 80% and 100%.  

Figure 5-10 Association between percentage of socially disadvantaged children 
and percentage of parents with higher education 

 

 

Linear and quadratic terms of the measures of school SEE were added to the models 

to examine whether the relation between school characteristics and adolescent 

drinking patterns was linear or non-linear. The Wald test was used to test whether 

both terms were non-zero.  

Two subsequent models were fitted to examine the association between school SEE 

and adolescent drinking patterns: an age-adjusted and a fully-adjusted model. 
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Following the age-adjusted model described in the previous section, the measures of 

school SEE were added one at a time to this model to examine the aforementioned 

association and also the extent to which school-level variance in these outcomes was 

explained by the measures of school SEE.  

A four-level logit model with random effects and school-level variables adjusted for 

child’s age measured at individual level is expressed as 

 

 

where the measure of school SEE is indicated by the subscript bxkl, which means 

that the variable corresponds to a characteristic of schools and schools are nested 

within municipalities.  

In the next step, a fully-adjusted model was used to examine whether school SEE 

was associated with non-binge drinking or binge drinking over and above 

sociodemographic characteristics of adolescents (e.g. paternal or maternal education 

or parental factors related to adolescent drinking) in prior research such as parental 

knowledge of children’s whereabouts and paternal or maternal drinking. Given the 

percentage of FSM children has a greater number of zeros assigned to the private 

schools (see Figure 5-10, page 104), the models were also controlled for a 

dichotomous variable indicating private schools, which allows those schools to be 

treated as a different group.  

Directed Acyclic Graphs (DAGs) were used as a tool to check the adjustment 

approach. The use of DAGs allows the analysis of both confounders and design 

variables that should be adjusted to reduce the risk of bias in the estimation. Bias due 

to survey design was compensated including survey variables in the model after 

checking their inclusion using DAGs. Survey weights were not included due to 

software limitations and lack of information on cluster level weights; however, the 

DAG suggested that weights were compensated for by including relevant design 

variables (see Appendix 3, page 286). As described in section 5.6.2.1, page 99, 

models incorporated several design variables accounting for the clustering of the 

observations including classes and municipalities as levels. School type, a 

stratification variable, was also added to the models as mentioned above. Two 
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sensitivity analyses were conducted to examine bias that might be present due to 

design variables not included in the estimation models. Participants who reported 

fictitious drug use were excluded from the models in one sensitivity analysis since 

this variable was used to adjust survey weights (see Section 5.6.3.1, page 113). 

Additional sensitivity analyses examined the inclusion of school year as a covariate 

instead of child’s age since school year was a stratification variable that was not 

included in the model due to its correlation to child’s age (see Section 5.6.3.3, page 

119).  

Models testing the association between school SEE were not adjusted for friends’ 

drinking since this variable may reflect a pathway by which school context may 

influence adolescent drinking patterns. As suggested by Aveyard,119 “controlling for 

peer influence is inappropriate in multilevel studies. Most peer influences exerted on 

any given index pupil arise from other pupils within the same school (…) As peer 

influences arise within school, this is a means by which schools influence pupils’ 

smoking (behaviour), and not a confounder to control” (p. 2257). Bonell et al.45 also 

pointed out that over-adjustment for peer characteristics in studies aimed at 

examining school effects makes it difficult to determine whether null effects reveal 

no association or the presence of an association mediated by the peer characteristics 

for which models are controlled.   

A four-level logit model with random effects and individual- and school-level 

variables is expressed as 

 

 

where the measure of school SEE and the school covariate are indicated by the 

subscript bxkl, which means that the variables correspond to characteristics of 

schools and schools are nested within municipalities.  

Since the effect of a continuous variable such as percentage of FSM children and 

percentage of HEP on a binary outcome is difficult to understand in logistic 

regression, odds ratios for these continuous variables were converted to an 

interquartile odds ratio (IQOR). The IQOR compares the odds of non-binge drinking 

(or binge drinking) for a student from a school at the 75th percentile of the 
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distribution of percentage of FSM children (or percentage of HEP) to that of a 

student from a school at the 25th percentile. The IQOR was calculated by 

exponentiating the odds ratio to the interquartile range of the distribution of the 

continuous explanatory variable, in this case either percentage of FSM children or 

percentage of HEP.  

WXYZ = YZ[ 

where x is the interquartile range of the explanatory variable. The interquartile 

ranges of percentage of FSM children and percentage of HEP in boys and girls in the 

2013 ENPE are presented in Table 5-11, page 126. 

In addition, the effect of percentage of FSM children and percentage of HEP on 

adolescent drinking is shown graphically by plotting predicted probabilities of non-

binge drinking and binge drinking against the percentage of socially disadvantaged 

children. Predicted probabilities of engaging in non-binge drinking and binge 

drinking were calculated for each individual using the Stata command predict after 

fitting the fully-adjusted model. Individual predicted probabilities were then 

averaged at 18 intervals of percentage of FSM children and 21 intervals of 

percentage of HEP. The number of intervals was determined by considering the 

distribution of the variable but making sure that grouping was also meaningful for 

the interpretation of results. Range and sample size (participants and schools) of each 

interval of both measures of school SEE are shown in Appendix 4, page 287.  

After computing the mean probability of the outcome at each interval of the school 

SEE variables, 95% confidence intervals were calculated for each mean probability. 

Standard errors of each mean probability were calculated using the following 

formula. 

\]^_`^a`	baaca = √(e×(1 − e) _) 

Once the standard errors were computed, the lower and upper limits of the 

confidence intervals were estimated subtracting and adding two times the standard 

error to the mean probability. 

In order to assess whether the multilevel models fitted the data and check over-

prediction, the weighted and unweighted proportions of the binary outcomes for each 
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interval of the measures of school SEE were also shown on plots of predicted 

probabilities. The weighted proportion was estimated using the Stata command 

svy:proportion with the over( ) option to estimate the weighted proportion for each 

subgroup and take account of the complex survey design. The unweighted proportion 

was estimated using the Stata command proportion with the over( ) option. 

5.6.2.4 Multilevel analysis of the associations between explanatory variables and 

frequency of binge drinking 

The sequence of models described in section 5.6.2.2 and 5.6.2.3 was followed to test 

Hypothesis 1.2 ‘There is a significant variation at school level in non-binge drinking, 

binge drinking and frequency of binge drinking’ and Hypothesis 2.3 ‘The number of 

binge-drinking episodes in the past month increases with school social disadvantage 

in boys and girls reporting non-binge drinking and binge drinking.’ Frequency of 

binge drinking was examined as an adolescent drinking pattern among participants 

reporting from 0 to 10 or more episodes of binge drinking in the past month. The 

group classified as non-drinkers was excluded from the group reporting no binge 

drinking episodes in the past month (see Section 5.3.1.1, page 86).  

Frequency of binge drinking referred to as the number of episodes of binge drinking 

in the past month is an example of event count data, i.e. data comprising reports on 

the number of events of a particular behaviour occurring within a time frame. Count 

data following a Poisson distribution should be analysed using Poisson regression201. 

However, event count data is usually positively skewed and the proportion of zeros 

exceeds what Poisson is able to predict201. Therefore, the first step consisted of 

examining whether the data follows a zero-inflated Poisson distribution. 

The Stata command svy:zip with the option subpop( ) was used to conduct Zero-

Inflated Poisson (ZIP) regression for frequency of binge drinking with no 

independent variables. After fitting this model, the observed probabilities for each 

value of frequency of binge drinking were compared graphically to the predicted 

probabilities confirming that frequency of binge drinking fits adequately the ZIP 

distribution (see Figure 5-11, page 109). This suggested that the data should be 

analysed using ZIP regression. ZIP regression is a two-component model combining 

two modelling processes. According to Xie et al201 “the logistic regression portion 

predicts the presence or absence of the outcome due to structured zeros, and the 
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Poisson regression portion predicts the extent of the count outcome, which may 

include zero counts (random zeros)” (p. 101). If count data has a hierarchical 

structure, such as frequency of binge drinking, analyses might be conducted using 

multilevel ZIP regression. 

Figure 5-11 Observed and predicted probabilities after fitting Poisson 
distribution of frequency of binge drinking in boys and girls in 2013 ENPE 
(Empty regression) 

Boys Girls 

  
 

PROC NLMIXED, a procedure available in SAS®, was used to fit multilevel ZIP 

regression for frequency of binge drinking. PROC NLMIXED is a flexible procedure 

that enables the fitting of linear and non-linear mixed models.202  Initial values for the 

multilevel ZIP model were obtained using PROC GENMOD, which fits fixed effects 

ZIP models. Although PROC NLMIXED enables multiple random statements 

accounting for hierarchical data, fitting nested ZIP models is computationally costly 

and has frequent convergence issues.202 Consequently it was not possible to account 

for random effects at school class and municipality level. The sequence of models 

was the same as described in the previous sections when the outcome was non-binge 

drinking and binge drinking, but models only included school random effects in the 

Poisson part and no levels were added to the Zero-inflated part. Individual and 

school-level variables were added to both the Poisson and the zero-inflated parts. A 

nested zero-inflated mixed model with school random effects can be expressed as 



  110 
 

Pr i:? = j:? C:?, C?, M? =

e:? + 1 − e:? l
mnop									j:? = 0

1 − e:?
lmnopr:?

=op

j:?
										j:? > 0						

 

where y is the count and p and λ are the parameters. pij and λij are modelled as a 

linear function of the predictors (C:?, C?) a log link function is used for λij and logit 

link function is used for pij. M? is the school random effects, e:? is the probability of 

extra zeroes and λij is the Poisson mean.201, 202 

Significant Poisson regression coefficients were exponentiated to obtain Incidence 

Rate Ratios in order to make the results more easily understandable. Poisson 

regression coefficients are interpreted as a difference between the logs of expected 

counts for one unit change in the predictor variable. As the difference between two 

logs is equivalent to the log of their quotient, the Poisson regression coefficients can 

also be interpreted as a ratio. Count variables can also be considered as a rate since a 

rate is defined as the number of events during a period of time and incidence rate 

refers to the rate at which events happen. Therefore, Poisson regression coefficients 

can be interpreted as a log of the rate ratio.203 

5.6.2.5 Cross-level interaction between school socioeconomic environment and 

parental knowledge of whereabouts in relation to adolescent drinking 

patterns  

Hypothesis 3.1 ‘The adverse effect of lower levels of parental knowledge (parents 

who sometimes did not know / never knew their children’s whereabouts) on 

adolescent drinking patterns increases with school social disadvantage’ was tested 

introducing interaction terms into the models. The interaction terms tested whether 

the effect of one explanatory variable on the outcome depends on another 

explanatory variable. In this case, a cross-level interaction was tested because one 

variable was measured at the individual level (parental knowledge of children’s 

whereabouts) and the other at the school level (school SEE).  

The interaction between parental knowledge of whereabouts and the two measures of 

school SEE, i.e. percentage of FSM children and percentage of highly-educated 

parents, was examined separately including the product of the interacting variables 

as additional explanatory variables into the models. Specifically, two interaction 
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terms were added to each model allowing the effect of parental knowledge to depend 

on the percentage of FSM children (parents never knowing X%FSM and parents 

sometimes not knowing X%FSM) or on the percentage of highly-educated parents 

(parents never knowing X%HEP and parents sometimes not knowing X%HEP).  

The Wald Test and the Likelihood Ratio Test were used to test whether the model 

with interaction terms better fitted the data than the model with main effects only and 

no interaction terms. When analysing the odds of non-binge drinking (vs. non-

drinking) and the odds of binge drinking (vs. non-binge drinking), the Wald test was 

used to test whether the interaction model was a better fit to the data and at least one 

of the interaction terms was non-zero. Given the U-shaped association found 

between both measures of school SEE and binge drinking (vs. non-binge drinking) in 

boys, two extra interaction terms between the quadratic terms of the measures of 

school SEE and parental knowledge were also tested. Since those interactions terms 

were not significant, they were not included in the final model. In the case of 

multilevel ZIP regression for the number of episodes of binge drinking, the 

Likelihood Ratio Test was used to assess whether the interaction model fitted the 

data better that the model with no interaction terms. 

Predicted probabilities were calculated for each individual after fitting multilevel 

models and then averaged at intervals of percentage of FSM and percentage of HEP 

for each category of parental knowledge of whereabouts. Standard errors and 

subsequently 95% confidence intervals were calculated for the mean of predicted 

probabilities at each interval following the steps described in section 5.6.2.3. 

5.6.2.6 Examining the associations between friends’ drinking and adolescent 

drinking patterns within the context of school SEE. 

Hypothesis 4.1 ‘The association between school SEE and adolescent drinking 

patterns is mediated by friends’ drinking’ was tested by fitting a sequence of 

multilevel models. Mediation analysis tests whether the association between the 

predictor (school SEE) and the outcome (non-binge drinking, binge drinking and 

frequency of binge drinking) (i.e. total effect) would be partially/totally explained by 

a third variable (i.e. indirect effect), the mediator (friends’ drinking).204  This is 

shown in the following figure: 
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Mediation can be tested following different methods. In this case, the analyses 

described below were conducted to establish the path comparing the effect of school 

SEE before and after adjustment for friends’ drinking instead of decomposition of 

total effects. The potential mediating effect of friends’ drinking on the association 

between school SEE and non-binge drinking (vs. non-drinking) and binge drinking 

(vs. non-binge drinking) and frequent binge drinking was examined through a 

sequence of multilevel models.  

Total effect model: This model corresponds to the model testing the association 

between school SEE (% FSM children and % HEP) and adolescent drinking patterns 

adjusted for individual-level variables (child’s age, parental education, parental 

knowledge and parental drinking) and school type but not for variables that might be 

influenced by the school SEE such as friends’ drinking. The results of the analysis 

examining these associations are presented in Chapter 6, (Section 6.2, page 134; 

section 6.3, page 147 and section 6.4, page 159). 

Direct and indirect effect model (Path c’ and b): Multilevel models were fitted for 

non-binge drinking (vs. non-drinking), binge drinking (vs. non-binge drinking) and 

frequency of binge drinking adjusted for friends’ drinking (none / less than half of 

friends drink alcohol / at least half of friends drink alcohol), child’s age, parental 

education, parental knowledge, parental drinking and school type in order to 

examine the direct effect of school SEE that remains after adding friends’ drinking 

(% FSM and % HEP) and the effect of friends’ drinking on these outcomes (path b). 

The magnitude of association under examination was examined before (total effect) 

and after (direct effect) adjustment for friends’ drinking. Mediation might be present 

if there is a percentage reduction in the magnitude of the association between school 

SEE and drinking patterns after adjustment for friends’ drinking compared to the 

model unadjusted for the potential mediator. In addition, to test if the two 

School SEE Drinking 
patterns 

c 

Friends’ 
drinking 

a 

c’ 

b 

School SEE Drinking 
patterns 
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coefficients (before and after adjustment for friends’ drinking) significantly differ, 

the coefficient from model c (without friends’ drinking adjustment) was compared to 

the coefficient from model c’ (with friends’ drinking adjustment) for each drinking 

pattern and each measure of school SEE using the following formula: 

t = C − j (u. + N.) 

where C is the estimate of the association under examination from the model without 

friends drinking and u is its standard error. j is the estimate from the model after 

adjustment for friends’ drinking and N is its standard error. After obtaining the z-

statistical, a p-value for each z value was computed. As mentioned earlier, the alpha 

level was set at 0.1% due to multiple testing.  

As additional findings, the association between school SEE and friends’ drinking 

was also examined (Path a). Multilevel multinomial logistic regression models were 

fitted in order to examine the effect of school SEE (% FSM and % highly-educated 

parents) on having less than half of friends drinking alcohol (versus none) and 

having at least half of friends drinking alcohol (versus none). The adjustment 

approach in the total effect models was followed in these models, that is models 

were controlled for child’s age, parental education, parental knowledge, parental 

drinking and school type. 

Also, an alternative method was used to test the study hypothesis which consisted of 

examining this association for each level of friends’ drinking as a method to block 

friends’ drinking.  

5.6.3 Sensitivity analyses 

Four sensitivity analyses were conducted to assess whether the estimates are 

modified by: (a) excluding participants who reported fictitious drug use; (b) the 

approach to classify non-drinkers and non-binge drinkers; (c) examining the 

informativeness of sampling design; and (d) replicating the analyses using the 2011 

ENPE. 

5.6.3.1 Reports on fictitious drug use 

Surveys like the European School Survey Project on Alcohol and Other Drugs 

(ESPAD) include questions about consumption of non-existent dummy or fictitious 
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drugs that may be used as an indicator of over-reporting of substance use.14 In the 

2013 ENPE, participants reporting fictitious drug use in the 2013 ENPE were 

identified using two questions: ‘Have you ever tried relevon?’ and ‘When was the 

last occasion you used relevon?’ Among complete cases, 2,222 cases reported 

having used the fictitious drug in the 2013 ENPE. 

Accounting for reported fictitious drug use, the survey administrators adjusted 

survey weights fixing the prevalence of these reports at 1% in order to reduce the 

impact of over-reporting on the prevalence of less commonly used drugs. Since the 

use of survey weights has not yet been implemented in multilevel logistic regression 

in MLwiN, a sensitivity analysis was conducted excluding cases that reported having 

consumed this fictitious drug. This sensitivity analysis enabled examination of the 

potential effect of over-reporting on substance use. 

Table 5-7, page 115 shows the distribution of non-consumers and consumers of the 

fictitious drug by sociodemographic and school type. Among complete cases, 2,222 

participants reported use of the fictitious drug relevon. Compared to non-users, 

participants reporting the use of the fictitious drug were more likely to be male, to 

report binge drinking, to have parents who have completed primary education and to 

attend state-funded schools. These results showed that excluding participants who 

reported fictitious drug use from the analytical sample could bias the composition of 

complete cases to some extent. Specifically, reducing the number of male 

adolescents and students attending state-funded schools may lead to under-

representation of these groups. Analyses addressing study hypotheses were 

replicated excluding cases which reported consumption of non-existent or fictitious 

drugs in order to examine the potential effect of including participants that may have 

over-reported substance use on the results. 
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Table 5-7 Distribution of non-consumers and consumers of fictitious drugs 
according to sociodemographic and school variables among complete cases in 
the 2013 ENPE  

 Non-consumers 

N= 47,615 

Consumers 

N=2,222 

 % 95% CI % 95% CI 
Drinking patterns     

Non-drinkers 18.7 [18.4,19.1] 6.7 [5.8,7.9] 

Non-binge drinkers 51.6 [51.1,52] 27.7 [25.9,29.6] 

Binge drinkers 29.7 [29.2,30.1] 65.5 [63.5,67.5] 

Gender     

Boys  48 [47.5,48.4] 63.5 [61.4,65.5] 

Girls 52.1 [51.6,52.5] 36.5 [34.5,38.6] 

Age     

13 9.1 [8.8,9.4] 7.2 [6.2,8.4] 

14 18.4 [18.1,18.8] 16.9 [15.4,18.5] 

15 20.2 [19.9,20.6] 20.2 [18.6,21.9] 

16 20.9 [20.6,21.3] 22.2 [20.5,24] 

17 19.3 [18.9,19.7] 18 [16.5,19.7] 

18 9.8 [9.6,10.1] 11.3 [10,12.7] 

19 1.9 [1.8, 2] 3.1 [2.5,3.9] 

20 0.3 [0.26,0.4] 1 [0.7,1.6] 

Paternal education     

Primary 19.7 [19.3,20] 36.9 [34.9,38.9] 

Secondary 38.4 [38, 38.8] 39.7 [37.7,41.7] 

Tertiary 36.2 [35.7, 36.6] 19.3 [17.8,21] 

Not living with father 5.8 [5.6,6] 4.1 [3.3,5] 

Maternal education     

Primary 19.2 [18.9,19.6] 35.5 [33.6,37.6] 

Secondary 43.2 [42.8,43.7] 42.2 [40.2,44.3] 

Tertiary 36.1 [35.7,36.5] 19.6 [18, 21.3] 

Not living with mother 1.4 [1.3,1.5] 2.7 [2.1,3.4] 

School type     

State-funded  36.9 [36.5,37.4] 53 [50.9,55] 

Private subsidised  45.4 [45,45.9] 36.3 [34.3, 38.3] 

Private  17.7 [17.3,18] 10.8 [9.5,12.1] 

Analysis based on unweighted data 
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5.6.3.2 Classification of non-drinkers and non-binge drinkers 

As explained in section 5.3.1.1, using the responses to three questions about lifetime 

alcohol consumption (‘Have you ever drunk alcohol?’; ‘When was the first time you 

drank alcohol?’ and ‘When was the last time you drank alcohol?’), participants who 

had not engaged in binge drinking in the past month were classified as either non-

drinkers or non-binge drinkers. The default method for this classification was to 

consider any evidence of alcohol use as a criterion for classifying participants as 

non-binge drinkers, i.e. participants who responded positively to at least one of the 

three questions indicating alcohol use were classified as non-binge drinkers. A small 

proportion of participants provided evidence of both drinking and non-drinking in 

the questions (2.6%). Despite the contradictory evidence, this group of adolescents 

was classified as non-binge drinkers in the main analyses because they provided 

evidence of drinking. In order to check whether this method of classification of non-

drinkers and non-binge drinkers may bias the results, participants providing 

contradictory evidence of drinking were excluded from the analysis. In this way, the 

group of non-binge drinkers comprised only participants who consistently reported 

having consumed alcohol. Table 5-8 shows the distribution of non-drinkers, non-

binge drinkers, binge drinkers and participants with inconsistent responses who were 

excluded from the analysis among complete cases and among boys and girls 

separately.  

 

Table 5-8 Distribution of non-drinkers, non-binge drinkers, binge drinkers and 
participants with inconsistent responses using the alternative method of 
classification in complete cases and stratified by gender (N=50,282) 

 
Non-drinkers 

Non-binge drinkers 
Binge drinkers 

 Consistent responses Inconsistent responses 

 Freq % Freq % Freq % Freq % 

Total 9,136 18.2% 24,076 47.9% 1,289 2.6% 15,781 31.4% 

Boys 4,664 19% 10,782 44% 672 2.7% 8,390 34.2% 

Girls 4,472 17.4% 13,294 51.6% 617 2.4% 7,391 28.7% 

Analysis based on unweighted data 
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Table 5-9, page 118 shows the distribution of non-binge drinkers with consistent and 

inconsistent responses on drinking by sociodemographics and school type. Among 

non-binge drinkers, 24,076 provided consistent evidence of drinking whereas 1,289 

provided contradictory evidence of drinking. Compared to participants with 

consistent responses, participants with inconsistent responses were more likely to be 

male and to be 15-years-old or younger. There were no clear socioeconomic 

differences between the two groups apart from a greater proportion of inconsistent 

responders having fathers with tertiary education. The exclusion of non-binge 

drinkers reporting inconsistent evidence might affect the composition of complete 

cases. In particular, boys and younger participants could be under-represented. 

Analyses addressing study objectives 1, 2 and 3 were replicated excluding cases with 

inconsistent responses on alcohol consumption. Many factors may have affected the 

participants providing inconsistent evidence of drinking. Poor reading skills may 

have influenced responses to two slightly different questions with the same response 

options such as ‘When was the first time you drank alcohol?’ and ‘When was the last 

time you drank alcohol?’ It is also possible the case that younger participants may 

have over-reported or under-reported alcohol consumption and then changed their 

responses in subsequent questions as shown in previous research.205 The sensitivity 

analysis examined the extent to which results are affected by this group providing 

inconsistent responses. 

  



  118 
 

Table 5-9 Distribution of non-binge drinkers with consistent and inconsistent 
responses according to the sociodemographic and school variables among 
complete cases in the 2013 ENPE  

 Consistent responses 
N= 24,076 

Inconsistent responses 
N=1,289 

 % 95% CI % 95% CI 

Gender     

Boys 44.8 [44.2, 45.4] 52.1 [49.4,54.9] 

Girls 55.2 [54.6,  55.8] 47.9 [45.1,50.6] 

Age     

13 8.6 [8.2, 8.9] 13.2 [11.4,15.1] 

14 18.3 [17.8, 18.8] 27.9 [25.5,30.4] 

15 20.8 [20.3, 21.3] 23.7 [21.4, 26.1] 

16 21.4 [20.9, 21.9] 16.4 [14.5, 18.6] 

17 19.4 [18.9, 19.9] 11.7 [10.1, 13.6] 

18 9.6 [9.3, 10] 5.5 [4.4, 6.9] 

19 1.5 [1.4, 1.7] 1.4 [0.9, 2.2] 

20 0.33 [0.3, 0.4] 0.2 [0.08, 0.7] 

Paternal education     

Primary 18.9 [18.4, 19.4] 18.9 [16.9, 21.2] 

Secondary 37.7 [37.1, 38.3] 34.7 [32.1, 37.3] 

Tertiary 37.7 [37.1, 38.3] 41 [38.4, 43.8] 

Not living with father 5.7 5.4, 6] 5.4 [4.3, 6.7] 

Maternal education     

Primary 18 [17.6, 18.5] 19 [17, 21.2] 

Secondary 42.9 [42.3, 43.6] 39.5 [36.9, 42.2] 

Tertiary 37.9 [37.3, 38.5] 39.8 [37.2, 42.5] 

Not living with mother 1.1 [1, 1.3] 1.7 [1.1, 2.6] 

School type     

State-funded 34.6 [34, 35.2] 37.2 [34.6, 39.8] 

Private subsidised 46.5 [45.8, 47.1] 42.1 [39.5, 44.8] 

Private 18.9 [18.4, 19.4] 20.7 [18.6, 23] 
Analysis based on unweighted data 
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5.6.3.3 Incorporating design variables into the model: school year 

As mentioned in section 5.6.2.1, page 99, survey weights were not taken into 

consideration when fitting multilevel modelling because of MLwiN limitations and 

lack of information on cluster level weights. The analytical approach adopted in this 

study followed a model-based approach suggested by Snijders,198 which extends the 

model of interest including elements of the design such as stratification variables and 

clustering as explanatory variables into the model. This was done to ameliorate the 

impact of the design variables in the parameter estimation and make the design non-

informative. 

Models fitted to test the study hypotheses incorporated several design variables. 

Multilevel logistic regression models account for the clustering of observations from 

the sampling design. Models also accounts for stratification variables, such as 

municipalities included as a level and for school type for which models were 

adjusted. School year, the third stratification variable, was not added to the model 

since it could be correlated to child’s age. Sensitivity analyses including school year 

as a covariate examined the effect of including this variable on the associations 

under study. 

5.6.3.4 Replicating analyses using data collected in the 2011 ENPE  

Data from 2011 ENPE were used to replicate the analyses testing the study 

hypotheses. Both ENPE studies shared relevant similarities.31, 189 They drew their 

nationally representative sample using the same complex survey design and collected 

self-reported information through an equivalent questionnaire with the exception of a 

few questions omitted in 2013. Specifically, an identical question about binge 

drinking was introduced for the first time in 2011 and included again in 2013.  

The use of both datasets enabled confirmation of the findings. Similarity of findings 

produced by the two independent sets of data representing the same population two 

years apart could enhance the validity of the results. This confirmation would be 

particularly important due to the lack of previous Chilean studies addressing the 

impact of school SEE on adolescent drinking. In addition, it is known that self-

reported information on alcohol consumption provided by adolescents is likely to be 

affected by bias, under- as well as over-estimation might occur, affecting the results. 

Lastly, patterns of missingness in the 2013 ENPE are likely to be consistent with 
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missing not at random (see Section 5.5.3, page 96) which makes the use of multiple 

imputation unfeasible, increasing the necessity for replication of analysis in order to 

validate results.  

Both surveys were analysed separately as the contextual circumstances occurring in 

both years may have affected data collection and results. For example, in 2011, a 

massive social movement campaigning for free and better-quality education took 

over many secondary schools, particularly state-funded ones, and universities, which 

remained occupied for months. These circumstances may have had a detrimental 

effect on completion of teaching activities scheduled for the academic year and 

indirectly affected the lower response rate at school class level observed in 2011.  

The 2013 ENPE was chosen as the main dataset to test the study hypotheses because 

of its advantages over the 2011 ENPE. The 2013 ENPE yielded a larger sample size 

due in part to a higher response rate at school class level and the inclusion of a 

greater number of municipalities. The 2011 ENPE sample comprised 33,509 pupils 

from 2,068 school classes within 971 schools located in 103 municipalities. 

Compared to the 2013 ENPE, the response rate at the school class level in 2011 was 

lower (71.2%), 2,068 school classes were surveyed out of a randomly selected 2,903, 

which is attributed to a low response rate in Year 12 (50%) and across private 

schools (56.3%) (see Appendix 5, page 289). 

As in the 2013 ENPE, all individual-level variables were derived based on the 

information on the questionnaires administered for the 2011 ENPE and school-level 

data were obtained from the survey administrators or the Ministry of Education. 

Analyses using the 2011 ENPE were restricted to participants with complete data in 

the study model (N=28,090; 83.8%) (see Appendix 6, page 290). Like the results 

yielded by the 2013 ENPE, the distribution of non-drinkers, non-binge drinkers and 

binge drinkers was fairly equivalent in complete cases and in the total sample in the 

2011 ENPE. The proportion of non-drinkers in complete cases and in the total 

sample differed in four decimal points, the proportion of non-binge drinkers differed 

in five decimal points and the difference in the proportion of binge drinkers was only 

in one decimal point (see Appendix 7, page 291). 

The distribution of missing values and missing data patterns was also examined in 

order to assess whether analysis of complete cases was appropriate. Like the analysis 
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of cases with missing values in the 2013 ENPE, the proportion of excluded cases due 

to missingness was higher among boys, Year 8 students and those attending state-

funded schools. The question about binge drinking contained 517 (1.7%) missing 

values in 2011. Boys in the 2011 ENPE and students attending state-funded schools 

showed a higher proportion of missing cases for this question. The questions about 

paternal and maternal education also accounted for the largest proportion of missing 

values, which differed significantly by gender, school year and school type. In 

addition, there were significant gender, school year and school type differences in 

the peer and parental drinking variables. Compared to 2013, there was a higher 

proportion of missing values for self-reported age in 2011 (Appendix 8, page 292). 

Patterns of missingness in individual level variables were also examined in the 2011 

ENPE. The patterns differed depending on the number of variables with missing 

data. Participants were more likely to have peer and parental drinking (maternal and 

paternal) missing as well as both variables of parental education. As in 2013, 

patterns of missingness suggest that missing data were clustered or present in several 

variables at the same time, which is consistent with missing not at random. Patterns 

of missingness on all individual-level variables in the 2011 ENPE are detailed in 

Appendix 9, page 293. 

Before replicating the analyses, the distribution of study variables was compared in 

the two surveys in order to examine whether the data were comparable. The 

distribution of the study variables is noticeably similar in both surveys, given low 

percentage differences can be observed in the majority of the variables between 2011 

ENPE and 2013. Table 5-10, page 123 shows the distribution of the study variables 

in both surveys. It can be seen that all the variables are equally distributed in the 

surveys conducted in 2011 and 2013. The percentage difference or absolute 

difference between weighted proportions in the 2011 ENPE and 2013 ENPE was 

lower than two percentage points for the majority of the study variables. However, 

some exceptions were observed. Compared to 2011, percentage of non-binge 

drinkers increased by 3% whereas percentage of non-drinkers decreased by 2% in 

2013. Between 2011 and 2013, participants reporting maternal non-drinking 

decreased by 2.1%. In terms of age, there was a 2.3% increase in the proportion of 

participants aged 18 in 2013. There was also a 3.2% increase in the percentage of 

students attending state-funded schools in 2013. 
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The distribution of participants according to the measures of school SEE in the 2011 

ENPE and 2013 ENPE is shown in Table 5-11, page 126. In the 2013 ENPE, half the 

participants were attending schools which ranged between 43% and 81% FSM 

children with a median of 68% FSM children. In the 2011 ENPE, the median 

percentage of FSM children was 60% and half the participants were from schools 

with between 28% and 74% FSM children. The distribution of participants according 

to percentage of FSM children was similar in both genders. In regard to percentage 

of highly-educated parents, half the participants attended schools which had between 

9% and 59% highly-educated parents with a median percentage of 23% in the 2013 

ENPE. In the 2011 ENPE, the median percentage was slightly higher (25%) and half 

the participants were from schools where this percentage ranged between 10 and 

78%. The distribution of boys and girls according to percentage of HEP was almost 

equivalent. 
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 T

able 5-10 D
istribution of study variables by gender in com

plete cases in the 2011 E
N

PE
 (N

=28,090) and 2013 E
N

PE
 (N

=50,282)  

 
2011 

2013 

 
B

oys 
G

irls 
Total 

B
oys 

G
irls 

Total 

 
%

 
95%

C
I 

%
 

95%
C

I 
%

 
95%

C
I 

%
 

95%
C

I 
%

 
95%

C
I 

%
 

95%
C

I 

G
ender 

47.6 
[45.7,49.5] 

52.4 
[50.5, 54.3] 

-- 
-- 

48.6 
[47.1,50] 

51.4 
[50,52.9] 

-- 
-- 

O
utcom

e  
 

 
 

 
 

 
 

 
 

 
 

 

N
on-drinkers 

20.9 
[19.7,22.3] 

19.4 
[18.2,20.7] 

20.1 
[19.2,21.1] 

19.7 
[18.7,20.7] 

16.4 
[15.6,17.2] 

18 
[17.4,18.6] 

N
on-binge drinkers 

44.9 
[43.3,46.5] 

52 
[50.3,53.6] 

48.6 
[47.4,49.8] 

48.4 
[47.2,49.6] 

54.6 
[53.4,55.8] 

51.6 
[50.7,52.5] 

B
inge drinkers 

34.2 
[32.6,35.8] 

28.6 
[27.0,30.2] 

31.3 
[30.1,32.5] 

31.9 
[30.8,33.1] 

29 
[27.8,30.2] 

30.4 
[29.5,31.3] 

Frequency of binge drinking 
 

 
 

 
 

 
 

 
 

 
 

 

N
ever 

56.8 
[54.9,58.6] 

64.5 
[62.6,66.3] 

60.8 
[59.5,62.2] 

60.2 
[58.9,61.6] 

65.3 
[63.9,66.7] 

62.9 
[61.9,63.9] 

O
nce 

15.6 
[14.3,16.9] 

14.9 
[13.7,16.1] 

15.2 
[14.3,16.1] 

14.6 
[13.8,15.5] 

14.5 
[13.7,15.4] 

14.6 
[13.9,15.2] 

Tw
ice 

10.7 
[9.7,11.8] 

8.6 
[7.7,9.6] 

9.6 
[8.9,10.3] 

10.1 
[9.4,10.9] 

8.7 
[8.0,9.5] 

9.4 
[8.8,9.9] 

3 to 5 tim
es 

10.7 
[9.6,11.9] 

9 
[8.2,10.0] 

9.8 
[9.1,10.5] 

10.3 
[9.6,11.1] 

8.8 
[8.1,9.6] 

9.5 
[9.0,10.1] 

6 to 9 tim
es 

4.4 
[3.6,5.4] 

2.2 
[1.8,2.8] 

3.3 
[2.8,3.8] 

2.8 
[2.5,3.2] 

1.9 
[1.6,2.2] 

2.3 
[2.1,2.6] 

10 or m
ore 

1.9 
[1.6,2.3] 

0.8 
[0.6,1.0] 

1.3 
[1.1,1.6] 

1.9 
[1.7,2.2] 

0.8 
[0.6,1.0] 

1.3 
[1.2,1.5] 

Parental know
ledge 

 
 

 
 

 
 

 
 

 
 

 
 

N
ever know

 
6.4 

[5.7,7.2] 
4.7 

[4.0,5.5] 
5.5 

[5.0,6.1] 
5.9 

[5.4,6.4] 
4.6 

[4.2,5.0] 
5.2 

[4.9,5.5] 

Som
etim

es do not know
 

25.8 
[24.5,27.2] 

18.2 
[17.1,19.4] 

21.9 
[20.9,22.8] 

24.6 
[23.7,25.6] 

17.5 
[16.6,18.5] 

21 
[20.3,21.7] 

A
lw

ays know
 

67.7 
[66.2,69.2] 

77.1 
[75.7,78.4] 

72.6 
[71.5,73.7] 

69.5 
[68.5,70.5] 

77.9 
[76.9,78.9] 

73.8 
[73.1,74.5] 
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 Table 5-10   (cont.) 

Peer drinking 
 

 
 

 
 

 
 

 
 

 
 

 

N
one 

31 
[29.2,32.8] 

30.7 
[29.1,32.4] 

30.8 
[29.6,32.1] 

29.4 
[28.2,30.6] 

29.3 
[28.1,30.4] 

29.3 
[28.4,30.2] 

Less than half 
29.4 

[27.9,30.9] 
33.1 

[31.4,34.9] 
31.3 

[30.2,32.5] 
32.2 

[31.1,33.4] 
34.1 

[33.0,35.2] 
33.2 

[32.4,34.0] 

A
bout half  

15.3 
[14.2,16.5] 

14.5 
[13.4,15.7] 

14.9 
[14.0,15.8] 

16.6 
[15.7,17.4] 

16.3 
[15.5,17.1] 

16.4 
[15.9,17.0] 

M
ore than half 

12 
[11.0,13.0] 

10.4 
[9.4,11.5] 

11.1 
[10.4,12.0] 

11.5 
[10.8,12.3] 

9.6 
[8.9,10.4] 

10.5 
[10.0,11.1] 

A
ll 

12.4 
[11.3,13.6] 

11.3 
[10.2,12.4] 

11.8 
[11.0,12.6] 

10.3 
[9.6,11.0] 

10.7 
[10.0,11.4] 

10.5 
[10.0,11.0] 

Paternal drinking 
 

 
 

 
 

 
 

 
 

 
 

 

N
ever drink 

18.9 
[17.6,20.3] 

15.6 
[14.4,16.7] 

17.1 
[16.2,18.1] 

16.9 
[16.0,17.8] 

15.8 
[15.0,16.6] 

16.3 
[15.7,16.9] 

D
rink occasionally  

49.7 
[48.1,51.3] 

48.7 
[47.3,50.1] 

49.2 
[48.1,50.3] 

47.5 
[46.4,48.6] 

47.3 
[46.3,48.2] 

47.4 
[46.6,48.1] 

O
nly at w

eekends 
18.6 

[17.5,19.8] 
21.2 

[20.1,22.5] 
20 

[19.1,20.9] 
21.9 

[21.0,22.9] 
21.3 

[20.5,22.1] 
21.6 

[21.0,22.3] 

D
rink daily1+ 

6.6 
[5.9,7.3] 

6.8 
[6.1,7.5] 

6.7 
[6.2,7.2] 

6 
[5.5,6.5] 

7 
[6.5,7.6] 

6.5 
[6.2,6.9] 

N
ot living w

ith father 
6.2 

[5.5,7.0] 
7.7 

[7.0,8.5] 
7 

[6.5,7.6] 
7.7 

[6.9,8.7] 
8.6 

[8.0,9.2] 
8.2 

[7.7,8.7] 

M
aternal drinking 

 
 

 
 

 
 

 
 

 
 

 
 

N
ever drink 

30.7 
[29.2,32.3] 

29 
[27.4,30.6] 

29.8 
[28.6,31.1] 

28.1 
[27.1,29.1] 

27.3 
[26.4,28.2] 

27.7 
[27.0,28.4] 

O
ccasionally drink 

54.5 
[52.9,56.0] 

56.5 
[55.0,58.1] 

55.5 
[54.4,56.7] 

55.9 
[54.8,56.9] 

57.3 
[56.4,58.3] 

56.6 
[55.9,57.4] 

O
nly at w

eekends 
8.8 

[8.1,9.6] 
10.4 

[9.5,11.3] 
9.6 

[9.0,10.2] 
10.5 

[9.9,11.2] 
11.3 

[10.6,12.1] 
10.9 

[10.5,11.4] 

D
rink daily1+ 

3.1 
[2.6,3.7] 

2.2 
[1.8,2.6] 

2.6 
[2.3,3.0] 

2.6 
[2.3,3.0] 

2.1 
[1.8,2.4] 

2.3 
[2.1,2.6] 

N
ot living w

ith m
other 

2.9 
[2.5,3.4] 

1.9 
[1.6,2.3] 

2.4 
[2.1,2.7] 

2.8 
[2.5,3.2] 

2 
[1.7,2.3] 

2.4 
[2.2,2.6] 
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 A

ge 
 

 
 

 
 

 
 

 
 

 
 

 

13 
9.3 

[8.3,10.4] 
9.5 

[8.4,10.8] 
9.4 

[8.5,10.4] 
7.8 

[7.1,8.7] 
9.2 

[8.4,10.0] 
8.5 

[8.0,9.1] 

14 
19.8 

[18.3,21.5] 
19.2 

[17.5,20.9] 
19.5 

[18.3,20.7] 
17.6 

[16.6,18.6] 
17.6 

[16.7,18.6] 
17.6 

[17.0,18.3] 

15 
21.2 

[19.5,23.0] 
22.2 

[20.3,24.2] 
21.7 

[20.3,23.3] 
21.5 

[20.3,22.7] 
21.1 

[20.1,22.2] 
21.3 

[20.5,22.1] 

16 
21.7 

[20.0,23.6] 
21.5 

[19.6,23.6] 
21.6 

[20.2,23.1] 
21.5 

[20.4,22.6] 
20.9 

[19.8,22.0] 
21.2 

[20.4,21.9] 

17 
18.1 

[16.7,19.6] 
18.7 

[17.0,20.5] 
18.4 

[17.2,19.7] 
18.9 

[17.8,20.1] 
19 

[17.9,20.2] 
19 

[18.2,19.7] 

18 
8.3 

[7.3,9.5] 
7.8 

[6.8,8.9] 
8 

[7.3,8.9] 
10.4 

[9.5,11.4] 
10.1 

[9.2,11.1] 
10.3 

[9.6,11.0] 

19 
1.3 

[1.1,1.7] 
0.9 

[0.7,1.2] 
1.1 

[0.9,1.3] 
1.9 

[1.6,2.3] 
1.8 

[1.4,2.1] 
1.8 

[1.6,2.1] 

20 
0.2 

[0.1,0.3] 
0.2 

[0.1,0.3] 
0.2 

[0.1,0.2] 
0.4 

[0.3,0.6] 
0.3 

[0.2,0.4] 
0.3 

[0.3,0.4] 

Paternal education 
 

 
 

 
 

 
 

 
 

 
 

 

Prim
ary 

17.9 
[16.6,19.2] 

20.2 
[18.6,21.8] 

19.1 
[17.9,20.3] 

17.5 
[16.4,18.5] 

19.7 
[18.7,20.7] 

18.6 
[17.9,19.4] 

Secondary 
44 

[42.3,45.6] 
43.6 

[41.5,45.6] 
43.8 

[42.4,45.1] 
41.8 

[40.5,43.0] 
41.3 

[40.0,42.5] 
41.5 

[40.6,42.5] 

Tertiary 
33.6 

[31.6,35.6] 
31.4 

[29.5,33.3] 
32.5 

[30.9,34.1] 
34.5 

[33.0,36.0] 
32.6 

[31.2,34.1] 
33.5 

[32.3,34.7] 

N
ot living w

ith father 
4.5 

[4.0,5.1] 
4.9 

[4.3,5.5] 
4.7 

[4.3,5.1] 
6.3 

[5.7,6.9] 
6.4 

[5.9,6.9] 
6.3 

[6.0,6.7] 

M
aternal education 

 
 

 
 

 
 

 
 

 
 

 
 

Prim
ary 

16.9 
[15.6,18.2] 

20.1 
[18.6,21.7] 

18.5 
[17.5,19.7] 

16.5 
[15.6,17.4] 

19.7 
[18.7,20.8] 

18.1 
[17.4,18.9] 

Secondary 
48.5 

[46.5,50.4] 
48.4 

[46.7,50.2] 
48.4 

[47.0,49.9] 
48.5 

[47.2,49.9] 
46.2 

[45.0,47.4] 
47.3 

[46.4,48.3] 

Tertiary 
32.8 

[30.8,35.0] 
30.5 

[28.7,32.5] 
31.6 

[30.0,33.3] 
33.2 

[31.7,34.7] 
33 

[31.6,34.5] 
33.1 

[31.9,34.3] 

N
ot living w

ith father 
1.8 

[1.5,2.3] 
1 

[0.7,1.3] 
1.4 

[1.2,1.6] 
1.8 

[1.5,2.1] 
1.1 

[0.9,1.3] 
1.4 

[1.3,1.6] 

School type 
 

 
 

 
 

 
 

 
 

 
 

 

State-funded 
29.5 

[27.2,32.0] 
30.4 

[27.8,33.2] 
30 

[28.0,32.1] 
33.5 

[32.1,35.0] 
32.8 

[31.4,34.4] 
33.2 

[32.4,34.0] 

Private subsidised 
61.3 

[58.5,63.9] 
61.8 

[58.9,64.7] 
61.5 

[59.3,63.8] 
59.2 

[57.6,60.8] 
60.2 

[58.6,61.8] 
59.7 

[58.8,60.7] 

Private 
9.2 

[7.9,10.7] 
7.8 

[6.7,9.0] 
8.5 

[7.5,9.5] 
7.3 

[6.5,8.1] 
6.9 

[6.2,7.8] 
7.1 

[6.4,7.8] 

Analyses w
ere based on w

eighted data 
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able 5-11 D
istribution of percentage of FSM

 children and percentage of highly-educated parents by gender in com
plete cases in the 

2011 E
N

PE
 (N

=28,090) and 2013 E
N

PE
 (N

=50,282)  

 
2011 

2013 

 
B

oys 
G

irls 
Total 

B
oys 

G
irls 

Total 

 
M

edian 
IQ

R
 

M
edian 

IQ
R

 
M

edian 
IQ

R
 

M
edian 

IQ
R

 
M

edian 
IQ

R
 

M
edian 

IQ
R

 

%
 FSM

 children 
60 

[22, 75] 
60 

[28, 74] 
60 

[28, 74] 
69 

[42, 81] 
68 

[44, 81] 
68 

[43, 81] 

%
 H

EP 
25 

[10, 78] 
27 

[10, 77] 
25 

[10, 78] 
22 

[9, 59] 
24 

[10, 59] 
23 

[9, 59] 
IQ

R: Interquartile range 
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Chapter 6 School socioeconomic environment and adolescent 

drinking 

This study examined whether non-binge drinking (versus non-drinking), binge 

drinking (versus non-binge drinking) and frequency of binge drinking varied 

between schools (Objective 1; see section 4.1.2, page 74) and whether these alcohol 

outcomes were associated with two different measures of school SEE (Objective 2; 

see Section 4.1.2, page 74). To test the study hypotheses, drinking patterns were 

analysed sequentially as binary outcomes (non-binge drinking vs. non-drinking and 

binge drinking vs. non-binge drinking) due to statistical package limitations. The 

study hypotheses were tested separately for boys and girls and the results are 

presented in this chapter. 

 The chapter is structured as follows: results of the school variation in adolescent 

drinking (section 6.1), analysis of the association between school SEE and non-binge 

drinking (section 6.2), analysis of the association between school SEE and binge 

drinking (section 6.3), and analysis of the association between school SEE and 

frequency of binge drinking (section 6.4). Results of the sensitivity analyses are 

shown in section 6.5. Finally, a summary of the findings is presented in section 6.6. 

6.1 School variation in adolescent drinking 

Analysing school influences on students’ outcomes, in this case drinking patterns, 

requires first examining whether these individual characteristics or outcomes vary 

between schools. Then, once the school variation has been examined, further 

analyses can be conducted to test whether school characteristics explain the variation 

observed at school level.   

This section presents results of testing Hypothesis 1.1 of Objective 1, that there is a 

significant variation at school level in non-binge drinking, binge drinking and 

frequency of binge drinking. The hypothesis was tested using a multilevel modelling 

approach given the hierarchical structure of the 2013 ENPE, in which survey 

participants (level 1) were nested within school classes (level 2), and school classes 

within schools (level 3) and schools within municipalities (level 4). The multilevel 

modelling approach allowed examination of the hypothesised school variability in 

each drinking pattern through first fitting a null model or variance component model 
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with no explanatory variables and then adjusting for participants’ age. The statistical 

significance of school-level variance was tested using the Wald test and the variance 

partition coefficient (VPC) added further information on the relative contribution of 

each level to the total variability in each drinking pattern. As mentioned in section 

5.6, page 98, the alpha level was set in this study at 0.1% to prevent Type I error due 

to multiple comparisons. 

In this section, results of school variability in each drinking pattern are presented 

separately for boys and girls.  

6.1.1 School variation in non-binge drinking (vs. non-drinking) in the 2013 

ENPE 

Boys 

The results showed that there was variation between schools in non-binge drinking 

(vs. non-drinking) among boys, which was approximately 3% of the total variance in 

the null model (see Table 6-1, page 129). The variance in non-binge drinking 

attributable to school differences increased by a third in the model adjusted for age 

(s2=0.143; p-value= <0.0001) and was statistically significant at the significance 

level set in this study (p-value<0.001) supporting the study hypothesis. This 

indicated that non-binge drinking in boys clustered within schools. 

Variability at school class-level was greater than the observed variability at school-

level in the null model (s2=0.396 vs. s2=0.107, Wald test p-value=<0.0001), which 

indicated that adolescent drinking tends to cluster within school classes where pupils 

are likely to be the same age. However, between school classes variance was largely 

reduced when age, measured at the individual level, was added to the models 

(s2=0.396 to s2=0.118), indicating that differences in non-binge drinking between 

school classes were partially accounted for by age difference. The variability in non-

binge drinking attributable to differences between municipalities was very small 

(s2=0.043, p-value= <0.004), showing that just 1% of the total variance in non-binge 

drinking among boys was accounted for by differences between municipalities. 

These results indicated that the location of the school accounted for little variation in 

non-binge drinking rates among boys. 
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Table 6-1 School class-level, school-level and municipality-level variance (log-
odds scale) in non-binge drinking (vs. non-drinking) among boys (N=16,118)  

 Null model Age-adjusted model 

 Variance SE VPC Variance SE VPC 

Municipality-level 0.043 0.015 1.1 0.048 0.015 1.3 

School-level 0.107 0.034 2.8 0.143 0.031 4.0 

School class-level 0.396 0.046 10.4 0.118 0.037 3.3 
Notes: SE: Standard Error, VPC: Variance Partition Coefficient  
Significant results are shown in bold (p-value<0.001) 
 

Girls 

Although there was some evidence of school variation in non-binge drinking (vs. 

non-drinking) in girls in the empty model with no explanatory variables, this 

variation was significant after differences in age composition between schools were 

taken into account (s2=0.111; p-value=0.0003), supporting the study hypothesis (see 

Table 6-2, page 130). Like boys, the variance in non-binge drinking attributable to 

differences between schools corresponded to approximately 3% of the total variance 

in this pattern. This amount of variance at school level is small in relation to the total 

variability in this drinking pattern, but showed that non-binge drinking among girls 

clustered to some extent within schools.  

In additional findings, between-school classes variability was found to be greater 

than the observed at school level in the null model (s2=0.515 vs. s2=0.119, Wald 

test p-value=<0.0001). As among boys, this indicated that rates of non-binge 

drinking differ to a greater degree between school classes than the differences 

between schools. However, variability at school class-level was more than halved 

when age was added to the models (s2=0.515 to s2=0.197), suggesting that 

differences in non-binge drinking rates between school classes were largely due to 

age composition in the surveyed school classes. There was also evidence of variation 

in non-binge drinking due to differences between municipalities in the null model, 

though it was very small (s2=0.066; p-value=0.0006). Results suggested that 1.5% of 

the total variance in non-binge drinking in girls was accounted for by differences 

between municipalities. Although the variation at municipality level was very small, 
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the location of the schools explained some variation in non-binge drinking rates 

among girls.  

 

Table 6-2 School class-level, school-level and municipality-level variance (log-
odds scale) in non-binge drinking (vs. non-drinking) among girls (N=18,383) 

 Null model Age-adjusted model 

 Variance SE VPC Variance SE VPC 

Municipality-level 0.066 0.019 1.6 0.069 0.017 1.8 

School-level 0.119 0.038 3.0 0.112 0.031 3.0 

School class-level 0.515 0.051 12.9 0.197 0.039 5.3 
Notes: SE: Standard Error, VPC: Variance Partition Coefficient  
Significant results are shown in bold (p-value<0.001) 
 

6.1.2 School variation in binge drinking (vs. non-binge drinking) among 

drinkers in the 2013 ENPE 

Boys 

Table 6-3, page 131 shows school-level variance besides variation at school class 

and municipality level in binge drinking (vs. non-binge drinking) among boys 

reporting alcohol use. The study hypothesis was also supported for binge drinking 

among boys, as there was evidence of variation between schools in this drinking 

pattern (s2=0.088; p-value=0.0001). The variance in non-binge drinking, explained 

by differences at school level reflected approximately 2.4% of the total variance. 

Although the between-school variance was small in relation to the total variance in 

this drinking pattern, it was significant, showing that the rates of binge drinking in 

boys varied between schools. After accounting for age, the variance in binge 

drinking at school-level was partially reduced but remained statistically significant. 

These results indicated that binge drinking rates among boys differ between schools, 

even after taking age differences in the surveyed schools into account.  

Similar to the results for non-binge drinking, the variation in binge drinking due to 

differences between school classes was larger than the observed variability at school 

level (s2=0.352 vs. s2=0.088, Wald test p-value=<0.0001). The results showed that 

this drinking pattern clustered within school classes comprising pupils of relatively 
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similar age and developmental stage. However, differences in age composition 

between surveyed school classes accounted for the variability at this level reducing 

the amount of variation in binge drinking at school class level in the age-adjusted 

model (s2=0.352 to s2=0.185). In terms of the variability in binge drinking at area 

level, there was no evidence of differences at municipality level. Although the model 

converged, the variance in binge drinking at municipality level was indicated as 0. 

 

Table 6-3 School class-level, school-level and municipality-level variance (log-
odds scale) in binge drinking (vs. non-binge drinking) in boys reporting alcohol 
use (N=19,844)  

 Null model Age-adjusted model 

 Variance SE VPC Variance SE VPC 

Municipality-level 0 0 -- 0.006   0.007 0.2 

School-level 0.088 0.022 2.4 0.066      0.019 1.9 

School class-level 0.352 0.032 9.5 0.185    0.027 5.3 
Notes: SE: Standard Error, VPC: Variance Partition Coefficient  
Significant results are shown in bold (p-value<0.001) 
 

Girls  

Results from the model with no explanatory variables showed that there was 

evidence of variation in binge drinking (vs. non-binge drinking) at school-level 

among girls reporting alcohol use (s2=0.095; p-value =<0.0001), supporting the 

study hypothesis (see Table 6-4, page 132). As among boys, the variance in binge 

drinking due to differences between schools reflected 2.6% of the total variance in 

this pattern. The variability in binge drinking attributable to school differences was 

small in relation to the total variation in this drinking pattern, demonstrating that 

schools vary little in their rates of binge drinking among girls. When age measured at 

the individual level was taken into account, the variance in binge drinking due to 

school differences decreased by a third and reached non-significant levels (s2=0.096 

to s2=0.06).  

Additional findings showed that between-school classes variation was double the 

estimates observed at school level (s2=0.095 vs. s2=0.242, Wald test p-
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value=0.0005). Like boys, the results indicated that rates of binge drinking differed 

to a greater extent between school classes than the variation between schools. 

However, variability due to differences between school classes decreased a little 

when age was added to the models, suggesting that differences in binge drinking 

rates between school classes were partly accounted for by age differences between 

the surveyed school classes. As among boys, there was no evidence of variation in 

binge drinking rates due to differences between municipalities. Between-

municipalities variance in binge drinking was indicated as 0 in the null model (Table 

6-4). 

 

Table 6-4 School class-level, school-level and municipality-level variance (log-
odds scale) in binge drinking (vs. non-binge drinking) in girls reporting alcohol 
use (N=21,302) 

 Null model Age-adjusted model 

 Variance SE VPC Variance SE VPC 

Municipality-level 0 0 0 0.003 0.006 0.1 

School-level 0.095 0.021 2.6 0.060 0.020 1.7 

School class-level 0.243 0.029 6.7 0.227 0.028 6.3 
Notes: SE: Standard Error, VPC: Variance Partition Coefficient  
Significant results are shown in bold (p-value<0.001) 
 
 

6.1.3 School variation in frequency of binge drinking in the 2013 ENPE 

School variability was also examined in relation to frequency of binge drinking 

among participants who reported from no episodes of binge drinking (non-binge 

drinkers) to 10 or more episodes in the past month. Non-drinkers were excluded 

from the ‘never’ category, so frequency of binge drinking was examined among 

participants who reported having consumed alcohol. Fitting nested ZIP models is 

computationally costly and convergence issues are frequent.202 Using multilevel ZIP 

regression, school random effects were added to the Poisson part, but not to the 

Zero-inflated part because the interest was in modelling frequency of binge drinking 

and not in what prevents engagement in binge drinking (see Section 5.6.2.4, page 

108). 
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Boys 

There was evidence of significant variation in frequency of binge drinking at school 

level in boys that support the study hypothesis (see Table 6-5, page 133). Results 

suggested that reports on the number of episodes of binge drinking in the past month 

varied between schools (s2=0.031; p-value =<0.0001). The variation in frequency of 

binge drinking attributable to school differences decreased by a third when age 

differences were taken into account, but remained significant.  

Girls 

The study hypothesis was also supported among girls, as there was evidence of 

significant variation in the number of episodes of binge drinking reported by girls 

between schools (s2=0.047; p-value =<0.0001) (see Table 6-5). Like boys, this 

variance at school level decreased a little when participants’ age was accounted for, 

but the statistical significance was maintained. 

 

Table 6-5 School-level variance in frequency of binge drinking (Poisson part) in 
boys (N=19,844) and girls (N=21,302) reporting alcohol use 

 Boys Girls 

 Null model Age-adjusted model Null model Age-adjusted model 

 Variance SE Variance SE Variance SE Variance SE 

School-level 0.031 0.006 0.021 0.005 0.047 0.008 0.039 0.007 
Notes: SE: Standard Error  
Significant results are shown in bold (p-value<0.001) 
 

6.1.4 Summary of section 6.1 

The results in this section provided evidence of the variation at school-level in non-

binge drinking, binge drinking and frequency of binge drinking among adolescents. 

Overall, there was evidence of variance attributable to differences between schools, 

supporting the study hypothesis and reflecting a small proportion of the total 

variability in these outcomes. Some differences were observed depending on 

drinking patterns. In both genders, school-level variance in non-binge drinking 

reached significance levels and the amount of variation even increased in boys when 

age composition was taken into consideration. Schools also differed in binge 
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drinking rates and the number of binge-drinking episodes reported by adolescents. 

This variation between schools was reduced to some extent when age differences 

were accounted for and reached non-significant levels in binge drinking among girls.  

In addition, compared to school-level variance, the variance attributable to school 

class differences accounted for a higher proportion of the total variance in both non-

binge and binge drinking, which at first appears to suggest that school class could 

also be an influential context in adolescent drinking. However, school class variation 

was also reduced when age differences were taken into account. Results also showed 

that there was a small municipality-level variance in non-binge drinking in girls that 

remained after controlling for age. These findings are expanded upon in the 

following sections. 

6.2 School socioeconomic environment and non-binge drinking (vs. non-

drinking) 

The results in this section addressed Objective 2 (see section 4.1.2, page 74), 

examining whether school SEE relates to adolescent drinking patterns, specifically 

non-binge drinking compared to non-drinking. In addition, these analyses enabled an 

examination of whether this school-level characteristic would explain the significant 

school variation in non-binge drinking reported in previous section 6.1.1. 

Specifically, non-binge drinking was found to vary between schools, showing that 

the chances of drinking in a non-binge way differed to some degree according to 

which school the participant attended. 

As in the examination of school variation in adolescent drinking patterns, the study 

hypothesis that ‘the probability of non-binge drinking (vs. non-drinking) decreases 

as school social disadvantage increases in boys and girls’ was tested using multilevel 

modelling. Two models were built to test this association; an age-adjusted model 

enabled an assessment of the association between school SEE and non-binge 

drinking controlling for age and assessing the extent to which school-level variance 

was explained by the measures of school SEE. Then a fully-adjusted model enabled 

an examination of whether school SEE was associated with non-binge drinking over 

and above sociodemographic characteristics such as paternal and maternal education 

and parental factors that might influence adolescent drinking such as parental 

knowledge of children’s whereabouts and paternal and maternal drinking. Models 
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were also controlled for school type. As mentioned in section 2.2.1.1.1, page 41 

controlling for these parental and sociodemographic characteristics is necessary to 

ensure that the association between school SEE and non-binge drinking is not 

confounded by student characteristics. 

The two measures of school SEE, i.e. percentage of FSM children and percentage of 

highly-educated parents, were added to the age-adjusted and fully-adjusted models 

separately. Results are shown separately for each school SEE measure and for each 

gender. Due to multiple comparisons, the alpha level was set at 0.1%. The 

associations between parental factors and non-binge drinking are also presented as 

additional findings. Although this section focuses on the association between school 

SEE and non-binge drinking, findings on the effect of parental knowledge of 

children’s whereabouts and paternal and maternal drinking on non-binge drinking 

contribute to an understanding of the influences of the family and school context on 

this pattern of drinking.  

Boys 

Table 6-6, page 136 shows results after fitting multilevel logistic regression for non-

binge drinking (vs. non-drinking) in which percentage of Free School Meal (FSM) 

children at school level was the main explanatory variable. Results from the age-

adjusted model suggested that percentage of FSM children in a school was related to 

non-binge drinking (vs. non-drinking) among boys. After taking account of parental 

characteristics and school type, percentage of FSM children remained associated 

with non-binge drinking, which was consistent with the study hypothesis. Results 

indicated that an increase in percentage of FSM children was associated with 

decreased odds of non-binge drinking versus non-drinking; specifically, for each 1-

unit increase in percentage of FSM children, the odds of non-binge drinking 

decreased by 1% in boys. According to the interquartile odds ratio, the odds of non-

binge drinking were 30% lower for boys attending schools with 81% of FSM 

children (75th percentile) than those attending schools with 42% of FSM children 

(25th percentile). 

Compared to the age-adjusted model, the effect of percentage of FSM children on 

non-binge drinking was reduced very little once school type and parental 

characteristics known to influence this drinking pattern were controlled for. This 
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indicated that differences in these parental characteristics between schools would 

explain this association to a small extent. 

School variation in non-binge drinking (vs. non-drinking) was reduced to non-

significant levels when percentage of FSM children was added to the age adjusted 

model, suggesting that levels of school disadvantage could explain differences in 

non-binge drinking rates between schools. 

Table 6-6 Multilevel logistic regression for non-binge drinking (vs. non-
drinking) among boys in the 2013 ENPE (N=16,118) 

 Age-adjusted model  Fully-adjusted model 

 OR 95% CI OR 95% CI IQOR 95% CI 
% FSM children  0.990 0.988, 0.991 0.991 0.988, 0.994 0.703 0.624, 0.790 

Intercept -4.022 -4.431, -3.612 -5.029 -5.510, -4.547 -- -- 

 Variance SE Variance SE   
Municipality-
level  0.033 0.011 0.032 0.012 -- -- 

School-level  0.050 0.026 0.051 0.026 -- --  
School class-level  0.134 0.036 0.122 0.037 -- --  
Notes: OR: Odds Ratio, 95%CI: 95% Confidence Interval, SE: Standard Error, IQOR: Interquartile Odds Ratio 
Constant, municipality-level variance, school-level variance and school class-level variance parameters are in log odds scale 
Age-adjusted model: %FSM + age   
Fully-adjusted model: %FSM + age + parental factors + school type 
Significant results are shown in bold (p-value<0.001) 
 
 

Figure 6-1, page 137 shows predicted probabilities of non-binge drinking (vs. non-

drinking) and their 95% confidence intervals against percentage of FSM children in 

boys. Predicted probabilities of non-binge drinking were computed for each 

individual and averaged at eighteen bins of percentage of FSM children in schools 

(see 5.6.2.3, page 103). For each mean probability, 95% confidence intervals were 

calculated.  

The weighted and unweighted unadjusted proportions of non-binge drinking are also 

shown on the graph. The weighted proportion of this drinking pattern was estimated 

taking into account the complex survey design (see Section 5.6.1, page 99). As 

illustrated in the figure, boys from schools with a very large intake of socially 

disadvantaged children had a lower predicted probability (0.6) of non-binge drinking 

than those attending the most advantaged schools (0.8) with no socially 

disadvantaged children. Boys attending schools with between moderate levels of 

deprivation (60% FSM children) and high levels of deprivation (100% FSM 
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children) might not differ in their predicted probabilities of non-binge drinking, since 

95% confidence intervals overlapped.  

Figure 6-1 Predicted probabilities of non-binge drinking (vs. non-drinking) by 
percentage of FSM children in boys 

 

 

Analysis of the effect of school SEE measured as percentage of highly-educated 

parents showed an increase in the odds of reporting non-binge drinking versus non-

drinking among boys in the age-adjusted model (see Table 6-7, page 138). 

Percentage of highly-educated parents remained associated with non-binge drinking 

after adding school type and parental characteristics measured at individual level to 

the model. The results were consistent with the effect of percentage of FSM children 

on non-binge drinking and supported the study hypothesis that the chances of non-

binge drinking decreased as the percentage of highly-educated parents in schools 

decreased. After accounting for parental factors and school type, the odds of 

reporting non-binge drinking increased by a factor of 1.008 for 1-unit increase in 

percentage of highly-educated parents. The results indicated that the likelihood of 

reporting non-binge drinking in boys was influenced by the concentration of highly-

educated parents as a measure of school SEE. As indicated by the interquartile odds 
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ratio, the odds of non-binge drinking increased by 50% for a boy who attended a 

school with 60% of highly-educated parents (75th percentile) compared to one who 

attended a school with 10% of highly-educated parents (25th percentile). 

The effect of percentage of highly-educated parents on non-binge drinking was 

reduced very little after controlling for compositional characteristics such as parental 

education and parental factors that might influence non-binge drinking. Differences 

in these parental characteristics between schools partially accounted for this 

association.  

Like the effect of percentage of FSM children on the variance at school level, when 

percentage of highly-educated parents was added to the model controlled for age 

only, school variation was reduced to non-significant levels. This indicated that 

school SEE measured as the percentage of highly-educated parents could explain 

differences in non-binge drinking rates between schools.  

 

Table 6-7 Multilevel logistic regression of non-binge drinking (vs. non-drinking) 
among boys in the 2013 ENPE (N=16,118) 

 Age-adjusted model  Fully-adjusted model 

 OR 95% CI OR 95% CI IQOR 95% CI 
% HEP  1.010  1.009, 1.012 1.008 1.006, 1.011 1.489 1.349, 1.728 

Constant -4.978 -5.397, -4.558 -5.830 -6.277, -5.383 -- -- 

 Variance SE Variance SE   
Municipality-level 0.031 0.011 0.032 0.011 -- -- 

School-level 0.052 0.026 0.053 0.027 -- -- 

School class-level 0.125 0.036 0.116 0.036 -- -- 
Notes: OR: Odds Ratio, 95% CI: 95% Confidence Interval, SE: Standard Error,  IQOR: Interquartile Odds Ratio 
Constant, municipality-level variance, school-level variance and school class-level variance parameters are in log odds scale 
Age-adjusted model: %highly-educated parents + age   
Fully-adjusted model: %highly-educated parents + age + parental factors + school type 
Significant results are shown in bold (p-value<0.001) 
 
 

Figure 6-2, page 139 shows predicted probabilities of non-binge drinking (vs. non-

drinking) and their 95% confidence intervals against percentage of highly-educated 

parents in boys. As described previously, predicted probabilities of non-binge 

drinking were computed for each individual and averaged at twenty-one bins of this 

measure of school SEE. The weighted and unweighted proportions of non-binge 

drinking are shown on the figure. As shown, the probability of non-binge drinking 
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was lower among boys attending schools with 40% or less highly-educated parents 

than those from the most advantaged schools with 85% or more highly-educated 

parents. The probability of non-binge drinking among those from the most socially 

disadvantaged schools (40% or less highly-educated parents) fluctuated between 

0.63 and 0.71, whereas the probability of non-binge drinking (vs. non-drinking) 

among those from more advantaged schools was 0.8. Boys from schools with lower 

levels of highly-educated parents were less likely to report non-binge drinking than 

those from schools with higher levels of highly-educated parents. 

 

Figure 6-2 Predicted probabilities of boys’ non-binge drinking (vs. non-
drinking) by percentage of highly-educated parents 

 

Girls 

Multilevel logistic regression results for the odds of reporting non-binge drinking 

versus non-drinking are presented for girls in Table 6-8, page 140. Percentage of 

FSM children was found to be related to non-binge drinking (vs. non-drinking) in 

both the age-adjusted and fully-adjusted models. Results supported the study 

hypothesis that the chances of non-binge drinking (vs. non-drinking) decreased with 

school disadvantage measured as percentage of FSM children. The odds of non-
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binge drinking decreased by approximately 1% per each 1%-point increase in 

percentage of FSM children. That is, the more socially deprived the school a girl 

attends, the lower the chances of reporting non-binge drinking. Compared to girls 

from schools with 44% of FSM children (percentile 25th), the odds of non-binge 

drinking were 30% lower in girls from schools with 81% FSM children (75th 

percentile). 

The association between percentage of FSM children and non-binge drinking 

weakened very little once compositional characteristics such as parental education 

and parental factors that might influence non-binge drinking were taken into account, 

suggesting that schools with different levels of disadvantage differed slightly in these 

parental factors, which partially explained this association. 

School variation was reduced when percentage of FSM children was added as the 

main explanatory variable to the model adjusted for age only. These results indicated 

that the school intake of socially disadvantaged children accounted for differences in 

the rates of non-binge drinking between schools.  

 

 

Table 6-8 Multilevel logistic regression of non-binge drinking (vs. non-drinking) 
among girls in the 2013 ENPE (N=18,383) 

 Age-adjusted model Fully-adjusted model   

 OR 95% CI OR 95% CI IQOR 95% CI 
% FSM children 0.991 0.989, 0.992 0.993 0.990, 0.996 0.771 0.689, 0.862 
Constant -3.649 -4.061, -3.236 -5.144 -5.634, -4.653 -- -- 
 Variance SE Variance SE   
Municipality-level  0.044 0.013 0.041 0.013 -- -- 
School-level  0.037 0.026 0.046 0.027 -- -- 
School class-level  0.216 0.038 0.191 0.039 -- -- 
Notes:  OR: Odds Ratio, 95% CI: 95% Confidence Interval,  SE: Standard Error, IQOR: Interquartile Odds Ratio 
Constant, municipality-level variance, school-level variance and school class-level variance parameters are in log odds scale 
Age-adjusted model: %FSM + age   
Fully-adjusted model: %FSM + age+ parental factors + school type 
Significant results are shown in bold (p-value<0.001) 
    

 

Figure 6-3, page 141 shows predicted probabilities of non-binge drinking (vs. non-

drinking) and their 95% confidence intervals against percentage of FSM children in 

girls. As described previously, predicted probabilities of non-binge drinking were 



141 
 

calculated for each individual after fitting the fully-adjusted model, and then 

averaged at bins of the percentage of this measure of school disadvantage. 

Subsequently, confidence intervals for each mean probability were calculated. The 

weighted and unweighted proportion of non-binge drinking can also be seen on the 

figure. As shown, the probability of non-binge drinking was significantly lower 

among girls attending schools with 60% or more socially disadvantaged children in 

relation to those from the most advantaged schools. The probability of non-binge 

drinking (vs. non-drinking) among girls from schools with no socially disadvantaged 

children was 0.82 and decreased to 0.66 among girls from schools in which all the 

students were socially disadvantaged. This implied that girls from schools with 

greater levels of social disadvantage would be less likely to non-binge drink than 

girls from more advantaged schools. 

 

Figure 6-3 Predicted probabilities of non-binge drinking (vs. non-drinking) by 
percentage of FSM children in girls 
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Table 6-9, page 143 shows the results of the analyses examining the association 

between percentage of highly-educated parents and non-binge drinking (vs. non-

drinking) in girls. This measure of school SEE was found to be independently 

associated with non-binge drinking after accounting for parental characteristics and 

school type. Like the effect of percentage of FSM children, these results supported 

the study hypothesis that a decrease in percentage of highly-educated parents in 

schools was associated with lower odds of non-binge drinking. After accounting for 

parental factors and school type, for each 1-unit increase in percentage of highly-

educated parents, the odds of non-binge drinking increased by 0.5% among girls. 

The odds of non-binge drinking increased 30% for girls who attended schools at the 

75th percentile (59% of HEP) compared to those who attended schools at the 25th 

percentile (10% of HEP). These results showed that the more socially deprived the 

school the girl attends, the lower the chances of reporting non-binge drinking. 

The effect of percentage of highly-educated parents weakened to a limited extent, 

but remained significant after controlling for compositional characteristics, parental 

factors related to non-binge drinking and school type. Differences in parental 

characteristics such as parental knowledge and parental drinking between schools 

partly accounted for the association between highly-educated parents and non-binge 

drinking.  

Like the addition of percentage of FSM children to the models, when percentage of 

highly-educated parents was added to the age-adjusted model, school variation was 

reduced. These results indicated that differences in non-binge drinking rates between 

schools could be explained by school SEE. 
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Table 6-9 Multilevel logistic regression of non-binge drinking (vs. non-drinking) 
among girls in the 2013 ENPE (N=18,383) 

 Age-adjusted model Fully-adjusted model   

 OR 95% CI OR 95% CI IQOR 95% CI 
% HEP  1.009 1.008, 1.010 1.005 1.003, 1.008 1.277 1.158, 1.478 

Constant -4.476 -4.895, -4.058 -5.669 -6.114, -5.224 -- -- 

 Variance SE Variance SE   
Municipality-level  0.041 0.013 0.039 0.013 -- -- 

School-level  0.037 0.026 0.046 0.027 -- -- 

School class-level  0.214 0.038 0.192 0.039 -- -- 
Notes:  OR: Odds Ratio, 95% CI: 95% Confidence Interval, SE: Standard Error, IQOR: Interquartile Odds Ratio  
Constant, municipality-level variance, school-level variance and school class-level variance parameters are in log odds scale 
Age-adjusted model: %highly-educated parents + age   
Fully-adjusted model: %highly-educated parents + age + parental factors + school type 
Significant results are shown in bold (p-value<0.001) 
 

Figure 6-4, page 144 shows predicted probabilities of non-binge drinking (vs. non-

drinking) and their 95% confidence intervals against percentage of highly-educated 

parents in girls. The weighted and unweighted proportion of non-binge drinking is 

also shown on the graph for each bin of %FSM. Predicted probabilities of non-binge 

drinking were calculated for each individual after fitting the fully-adjusted model, 

and then averaged at bins of percentage of this school measure of SEE. As shown in 

the figure, the probability of non-binge drinking was significantly lower among girls 

in schools with 30% or less highly-educated parents than those from the most 

advantaged schools with 85% or more highly-educated parents. The probability of 

non-binge drinking among those from the more socially disadvantaged schools 

fluctuated between 0.67 and 0.77 with no significant differences due to overlapping 

of 95% confidence intervals, but it was lower than the predicted probability of non-

binge drinking (vs. non-drinking) among girls attending the most advantaged 

schools, which reached 0.83. These results are interpreted as girls in schools with 

lower levels of highly-educated parents being less likely to report non-binge drinking 

(vs. non-drinking) than those from schools with higher levels of highly-educated 

parents.  
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Figure 6-4 Predicted probabilities of non-binge drinking (vs. non-drinking) 
against percentage of highly-educated parents among girls 

 

 

6.2.1 Additional findings: parental knowledge of whereabouts and parental 

drinking 

Although the focus of this section is the association between school SEE and non-

binge drinking (vs. non-drinking), results of parental factors such as parental 

knowledge of whereabouts and paternal and maternal drinking are presented in this 

section as additional findings (see Table 6-10, page 146). The effect of these parental 

factors on non-binge drinking does not seem to differ according to which measure of 

school SEE is added to the model. For instance, the odds of non-binge drinking for 

boys whose parents never knew versus those whose parents always knew their 

whereabouts was 1.24 (95%CI 1.04-1.47) in the model with percentage of FSM 

children, while the odds ratio was 1.24 (95%CI 1.04-1.47) in the model with 

percentage of highly-educated parents. Results from this model, where percentage of 

highly-educated parents was added, are included in Appendix 10 (page 294) and here 

estimates from the model with percentage of FSM children are presented.  
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In terms of parental knowledge of whereabouts, children reporting lower levels of 

this parental behaviour were more likely to non-binge drink. Specifically, higher 

odds of non-binge drinking were found for adolescents whose parents sometimes did 

not know their whereabouts than those whose parents always knew. The odds of 

non-binge drinking were about 2.2 times higher for boys and 2.6 times higher for 

girls than those whose parents always knew their whereabouts.   

Any level of paternal or maternal alcohol use was associated with increased odds of 

non-binge drinking versus non-drinking compared to those whose parents never 

consumed alcohol. In boys, the odds of non-binge drinking were 1.3, 1.7 and 2 times 

higher for those whose fathers drank alcohol occasionally, at weekends and daily 

respectively, than for boys whose fathers never drank alcohol. Girls whose fathers 

consumed alcohol either at weekends or daily were twice as likely to report having 

drunk alcohol in a non-binge way as those whose fathers never drank alcohol. When 

compared to boys whose mothers never drank, boys whose mothers drank alcohol 

occasionally, only at weekends or daily were approximately twice as likely to non-

binge drink. For girls, any level of maternal drinking was associated with increased 

odds of non-binge drinking. The odds of non-binge drinking were higher among 

those whose mothers consumed alcohol at weekends. The results, therefore, suggest 

that any drinking behaviour compared to non-drinking among children’s parents 

would increase the chances of drinking in a non-binge way.  
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Table 6-10 Multilevel logistic regression of non-binge drinking (vs. non-
drinking) stratified by gender in the 2013 ENPE (Fully-adjusted model) 

 Boys (N=16,118) Girls (N=18,383) 
 OR 95% CI OR 95% CI 

% FSM children  0.991 0.988, 0.994 0.993 0.99, 0.996 
Parental knowledge      

Always know (reference)  1.000  1.000  
Sometimes do not know 2.200 1.972, 2.449 2.585 2.240, 2.982 
Never 1.241 1.044, 1.473 1.161 0.955, 1.411 

Paternal drinking      
Never  (Reference) 1.00  1.000  
Drink occasionally  1.339 1.201, 1.492 1.443 1.296, 1.607 
Only at weekends 1.707 1.491, 1.954 1.951 1.704, 2.234 
1+ drinks daily 1.961 1.593, 2.415 2.056 1.687, 2.506 
Not living with father 1.498 1.215, 1.847 1.491 1.244, 1.787 

Maternal drinking      
Never (Reference) 1.00  1.000  
Drink occasionally  1.665 1.515, 1.830 1.876 1.713, 2.054 
Only at weekends 2.023 1.706, 2.399 2.424 2.041, 2.880 
1+ drinks daily 2.175 1.614, 2.932 2.045 1.491, 2.805 
Not living with mother 1.335 1.016, 1.754 1.585 1.185, 2.119 

Child’s age  1.453 1.413, 1.494 1.452 1.413, 1.493 
Paternal education      

Primary (Reference) 1.00  1.000  
Secondary  1.002 0.894, 1.123 1.096 0.983, 1.222 
Tertiary 0.999 0.869, 1.150 1.097 0.957, 1.256 
Not living with father 0.816 0.651, 1.022 1.064 0.866, 1.309 

Maternal education (Reference)     
Primary 1.00  1.00  
Secondary  1.086 0.968, 1.217 1.155 1.038, 1.286 
Tertiary 1.151 0.998, 1.328 1.282 1.119, 1.468 
Not living with mother 0.925 0.662, 1.293 0.750 0.510, 1.104 

School type 0.839 0.664, 1.06 0.748 0.588, 0.950 
Constant -5.029 -5.510, -4.547 -5.144 -5.635, -4.653 
 Variance SE Variance SE 
Municipality-level  0.032 0.012 0.041 0.013 
School-level  0.051 0.026 0.046 0.027 
School class-level  0.122 0.037 0.191 0.039 
Notes: OR: Odds Ratio, 95% CI: 95% Confidence Interval,  SE: Standard Error   
Constant, municipality-level variance, school-level variance and school class-level variance parameters are in log odds scale 
Significant results are shown in bold (p-value<0.001) 
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6.2.2 Summary of section 6.2 

Results in this section showed consistent associations between two measures of 

school SEE and non-binge drinking versus non-drinking in boys and girls. School 

SEE was a significant context influencing non-binge drinking among adolescents 

over and above sociodemographic and parental characteristics known to be related to 

adolescent drinking. These school influences were in line with the study hypothesis 

that an increase in the concentration of socially disadvantaged children in a school 

was associated with lower chances of reporting non-binge drinking in both genders. 

The differences in non-binge drinking between schools were explained by school 

SEE. 

In addition, lower levels of parental knowledge were found to be associated with 

increased odds of non-binge drinking in boys and girls. In particular, adolescents 

whose parents sometimes did not know their whereabouts appeared to be at higher 

risk of non-binge drinking than those whose parents always knew. Regarding 

parental drinking, boys and girls who reported having fathers or mothers who 

consumed alcohol at any level were more likely to non-binge drink. 

6.3 School socioeconomic environment and binge drinking (vs. non-binge 

drinking) 

Analysis of this section examined whether the school SEE relates to binge drinking 

and the results are presented. In the previous section (6.1), the chances of binge 

drinking (vs. non-binge drinking) among the participants were found to vary between 

schools. These findings were expanded by examining whether the school variation in 

binge drinking may be explained by school SEE.  

To address Objective 2, Hypothesis 2.1 (see section 4.1.2, page 74) that ‘the 

probability of binge drinking (vs. non-binge drinking) increases as school social 

disadvantage increases in boys and girls’ was tested using multilevel modelling. Two 

models were examined to which the two measures of the school SEE (i.e. FSM 

children and highly-educated parents) were added separately. The age-adjusted 

association between school SEE and binge drinking assessed the extent to which 

each measure of school SEE explained the variance at school-level in this drinking 

pattern. A fully-adjusted model then allowed testing as to whether school SEE was 

associated with binge drinking independently of school type and parental 



148 
 

characteristics such as education, drinking behaviour and knowledge of children’s 

whereabouts. Results are presented separately for each measure of school SEE and 

by gender. Due to multiple testing, alpha level was set at 0.1% (see Section 5.6, page 

98). The associations between parental characteristics and binge drinking are shown 

as additional findings.  

Boys 

Table 6-11, page 149 shows results of the analysis examining the association 

between percentage of FSM children and binge drinking (vs. non-binge drinking) 

among boys reporting alcohol use. This measure of school SEE was independently 

associated with binge drinking in both the age-adjusted and fully-adjusted models. 

The association was U-shaped in the age-adjusted model, showing that the chances 

of binge drinking increased from schools with 45% or more of FSM children and 

also increased from this point when percentage of FSM children decreased. 

However, after adjustment for parental and sociodemographic characteristics and 

school type, both the linear and quadratic term were no longer significant. When the 

linear term only was added to the model, the results supported the study hypothesis 

showing a positive association between school social disadvantage and binge 

drinking. Each unit increase in percentage of FSM children was associated with a 1% 

increase in the odds of binge drinking among boys. The odds of binge drinking were 

36% higher for boys who attended schools at the 75th percentile (81% of FSM 

children) compared to those who attended schools at the 25th percentile (42% of 

FSM children). These results showed that the more socially deprived the school the 

boy attends; the higher the chances of reporting binge drinking.  

Compared to the age–adjusted model with no school variables, school variation 

decreased a little (s2=0.07 to s2=0.05) and became non-significant according to the 

threshold set in this study (p<0.001) after adding percentage of FSM children to the 

model. This suggested that school SEE measured as percentage of FSM children 

explained a part of the school variation in binge drinking rates. 



149 
 

Table 6-11 Multilevel logistic regression of binge drinking (vs. non-binge 
drinking) among boys reporting alcohol use in the 2013 ENPE (N=19,844) 

 Age-adjusted model Fully-adjusted model   
 OR 95% CI OR 95% CI IQOR 95% CI 

% FSM children 0.987 0.982, 0.991 1.008 1.006, 1.011 1.364 1.263, 
1.532 

% FSM children 
(quad) 1.0002 1.0001, 

1.0002 -- -- -- -- 

Constant -5.156 -5.520, -
4.792 -6.203 -6.622, -

5.783 -- -- 

 Variance  SE Variance  SE   
Municipality level  0.005 0.006 0.005 0.006 -- -- 
School-level  0.050 0.018 0.046 0.018 -- -- 
School class-level  0.188 0.027 0.175 0.027 -- -- 
Notes: OR: Odds Ratio, 95% CI: 95% Confidence Interval, SE: Standard Error 
Constant, municipality-level variance, school-level variance and school class-level variance parameters are in log odds scale 
Age-adjusted model: %FSM + age   
Fully-adjusted model: %FSM + age+ parental factors + school type 
Significant results are shown in bold (p-value<0.001) 
 

Figure 6-5, page 150 shows predicted probabilities of binge drinking (vs. non-binge 

drinking) and their 95% confidence intervals against percentage of FSM children in 

boys reporting alcohol use. As described in the previous section, predicted 

probabilities of binge drinking were computed for each individual after fitting the 

fully-adjusted model, and then averaged at 18 intervals of percentage of FSM 

children. Subsequently, confidence intervals for each mean probability were 

calculated. The weighted and unweighted proportions of binge drinking are also 

displayed on the graph. As shown on the figure, the mean probability of binge 

drinking ranged between 0.44 and 0.49 among boys attending schools with 80% or 

more socially disadvantaged children, which was higher than those attending schools 

with 25% to 60% FSM children. Boys attending schools with no socially 

disadvantaged students had a 0.42 probability of binge drinking, which was also 

greater than the probability of binge drinking among those from schools with either 

30% or 50% FSM children. Although the association between percentage of FSM 

children and binge drinking was linear, boys attending private schools were also 

more likely to binge drink than those attending non-private school, suggesting a J-

shaped association. 
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Figure 6-5 Predicted probabilities of binge drinking (vs. non-binge drinking) by 
percentage of FSM children in boys reporting alcohol use 

 

 

 

The results of the analysis examining the effect of percentage of highly-educated 

parents on binge drinking (vs. non-binge drinking) in boys reporting alcohol use are 

presented in Table 6-12, page 151. Like the effect of percentage of FSM children, 

the results showed that percentage of highly-educated parents was linked to binge 

drinking over and above sociodemographic and parental characteristics and school 

type. The study hypothesis that ‘the probability of binge drinking (vs. non-binge 

drinking) increases as school social disadvantage increases’ was partially supported 

as results suggested a U-shaped association between percentage of highly-educated 

parents and binge drinking in boys. The odds of binge drinking increased from 

schools with 56% or higher percentage of highly-educated parents and also increased 

from this point with this percentage decreased. Like the results shown when 

percentage of FSM children was added to the age-adjusted model, results indicated 

that male adolescents from schools at both ends of the distribution of parental 
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education were more likely to be involved in binge drinking than those from schools 

with moderate levels of highly-educated parents.  

The effect of percentage of highly-educated parents on binge drinking was slightly 

attenuated after controlling for school type and individual sociodemographic 

characteristics such as parental education and parental factors that might influence 

binge drinking. The results indicated that these parental characteristics may have 

little impact on this association. 

Like the addition of percentage of FSM children to the models, when percentage of 

highly-educated parents was introduced to the model controlled for age only, school 

variation was reduced by 20% (s2=0.07 to s2=0.054). The results showed that school 

SEE measured as percentage of highly-educated parents partially explained 

differences in binge drinking rates between schools.  

 

Table 6-12 Multilevel logistic regression of binge drinking (vs. non-binge 
drinking) among boys reporting alcohol use in the 2013 ENPE (N=19,844) 

 Age-adjusted model Fully-adjusted model 
 OR 95% CI OR 95% CI 
% highly-educated parents  0.985 0.980, 0.989 0.986 0.981, 0.992 
% highly-educated parents  (quadratic) 1.0001  1.0001, 1.0002 1.0001  1.0001, 1.0002 
Constant -5.044  -5.413, -4.676 -5.460  -5.847, -5.074 
 Variance SE Variance SE 
Municipality-level  0.005 0.006 0.004 0.006 
School-level  0.054 0.019 0.048 0.019 
School class-level  0.189 0.027 0.176 0.027 
Notes: OR: Odds Ratio, 95% CI: 95% Confidence Interval, SE: Standard Error 
Constant, municipality-level variance, school-level variance and school class-level variance parameters are in log odds scale  
Age-adjusted model: %highly-educated parents + age   
Fully-adjusted model: % highly-educated parents + age + parental factors + school type 
Significant results are shown in bold (p-value<0.001) 
 

Figure 6-6, page 152 illustrates predicted probabilities of binge drinking (vs. non-

binge drinking) and their 95% confidence intervals against the percentage of highly-

educated parents in boys reporting alcohol use. As described previously, predicted 

probabilities of binge drinking were calculated for each individual after fitting the 

fully-adjusted model and then averaged at 21 bins of percentage of highly-educated 

parents. The graph also shows weighted and unweighted proportions of binge 

drinking. It can be seen that boys attending schools with 10% or less highly-educated 
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parents had a significantly higher probability of reporting binge drinking (0.45 to 

0.48) than those from schools with between 25% and 70% highly-educated parents. 

Boys from schools with a greater intake of highly-educated parents seemed more 

likely to be involved in binge drinking but 95% confidence intervals overlapped the 

probability of engaging in binge drinking among boys from schools with moderate 

levels of highly-educated parents.  

 

Figure 6-6 Predicted probabilities of binge drinking (vs. non-binge drinking) by 
percentage of highly-educated parents in boys reporting alcohol use  
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Girls 

Multilevel logistic regression results for the odds of reporting binge drinking versus 

non-binge drinking for girls are presented in Table 6-13. In both the age-adjusted and 

fully-adjusted models, percentage of FSM children was found to relate to binge 

drinking. Results supported the study hypothesis that the odds of binge drinking vs. 

non-binge drinking increased as this measure of school social disadvantage 

increased. The odds of binge drinking increased by 1% per each 1-unit increase in 

percentage of FSM children. The odds of binge drinking were 45% higher for girls 

who attended schools at the 75th percentile (81% of FSM children) compared to 

those who attended schools at the 25th percentile (44% of FSM children). This 

suggested that increasing levels of social disadvantage at school level were 

associated with greater vulnerability to binge drinking in girls.  

The association between percentage of FSM children and binge drinking was more 

pronounced once parental characteristics related to binge drinking such as parental 

knowledge, parental drinking and parental education, as well as school type, were 

taken into account.  

The variation in binge drinking attributable to school differences was further reduced 

and reached non-significant levels when percentage of FSM children was added to 

the model controlled for age only (s2=0.06 to s2=0.04). A possible interpretation of 

this finding is that differences in rates of binge drinking between schools are due 

partly to school intake of socially disadvantaged children.  

Table 6-13 Multilevel logistic regression of binge drinking (vs. non-binge 
drinking) among girls reporting alcohol use in the 2013 ENPE (N=21,302)  

 Age-adjusted model Fully-adjusted model   
 OR 95% CI OR 95% CI IQOR 95% CI 
% FSM children 1.005 1.004, 1.006 1.010 1.007, 1.012 1.445 1.294, 1.555 

Constant -3.778 -4.130, -3.425 -4.403 -4.817, -3.989 -- -- 

 Variance SE Variance SE   
Municipality-level  0.003 0.006 0.005 0.006 -- -- 

School-level  0.038 0.018 0.033 0.018 -- -- 

School class-level  0.230 0.028 0.220 0.028 -- -- 
Notes: OR: Odds Ratio, 95% CI: 95% Confidence Interval, SE: Standard Error, IQOR: Interquartile Odds Ratio 
Constant, municipality-level variance, school-level variance and school class-level variance parameters are in log odds scale 
Age-adjusted model: %FSM + age   
Fully-adjusted model: %FSM + age + parental factors + school type 
Significant results are shown in bold (p-value<0.001) 
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Figure 6-7 shows predicted probabilities of binge drinking (vs. non-binge drinking) 

and their 95% confidence intervals against percentage of FSM children in girls 

reporting alcohol use. As in the previous sections, predicted probabilities of binge 

drinking were calculated for each individual after fitting the fully-adjusted model 

and then averaged at bins of percentage of this measure of school disadvantage. In 

addition, the weighted and unweighted proportion of binge drinking can also be seen 

on the graph. As shown in the figure, the probability of binge drinking was 

substantially greater among girls in schools with 75% or more FSM children than 

those from the most advantaged schools. The probability of binge drinking (vs. non-

binge drinking) among girls from schools with no socially disadvantaged children 

was 0.29 and increased to 0.42 among girls from schools in which the majority of 

students were socially disadvantaged. This implied that girls from more socially 

disadvantaged schools were more likely to report binge drinking in the past month 

than girls from more advantaged schools. 

Figure 6-7 Predicted probabilities of binge drinking (vs. non-binge drinking) by 
percentage of FSM children in girls reporting alcohol use 
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Table 6-14 shows the results of the analyses examining the association between 

percentage of highly-educated parents and binge drinking (vs. non-binge drinking) in 

girls. This measure of school SEE was found to be independently associated with 

binge drinking after accounting for parental characteristics and school type. Like the 

effect of percentage of FSM children, the results supported the study hypothesis, that 

a decrease in percentage of highly-educated parents in a school was associated with 

an increase in the odds of binge drinking. After accounting for parental factors, for 

each 1%-point increase in percentage of highly-educated parents, the odds of binge 

drinking decreased by 0.7% among girls. As shown by the interquartile odds ratio, 

the odds of binge drinking decreased by 30% for girls attending schools in the third 

quartile of percentage of HEP distribution compared to girls attending schools in the 

first quartile of this distribution. These results suggested that the lower the 

proportion of highly-educated parents within a school, the higher the chances of 

binge drinking for a girl. 

The association between percentage of highly-educated parents and binge drinking 

strengthened once sociodemographic and parental factors influencing binge drinking 

were taken into account in the fully-adjusted model (OR=0.995 to OR=0.993).  

Like the effect of percentage of FSM children on the school-level variation, this was 

reduced to non-significant levels when percentage of highly-educated parents was 

introduced to the model adjusted for age only (s2=0.06 to s2=0.037). School SEE 

measured as percentage of highly-educated parents accounted for the school 

variability in binge drinking to some degree. 

Table 6-14 Multilevel logistic regression of binge drinking (vs. non-binge 
drinking) among girls reporting alcohol use in the 2013 ENPE (N=21,302)  

 Age-adjusted model Fully-adjusted model   
 OR 95% CI OR 95% CI IQOR 95% CI 
% HEP  0.995 0.994, 0.996 0.993 0.991, 0.995 0.709 0.642, 0.782 

Constant -3.329 -3.684, -2.974 -3.593 -3.971, -3.215 -- -- 

 Variance SE Variance SE   
Municipality-level  0.004 0.006 0.003 0.006 -- -- 

School-level  0.037 0.018 0.032 0.018 -- -- 

School class-level  0.231 0.028 0.225 0.028 -- -- 
Notes: OR: Odds Ratio 95% CI: 95% Confidence Interval, SE: Standard Error, IQOR: Interquartile Odds Ratio 
Constant, municipality-level variance, school-level variance and school class-level variance parameters are in log odds scale 
Age-adjusted model: %highly-educated parents + age   
Fully-adjusted model: %highly-educated parents + age+ parental factors + school type 
Significant results are shown in bold (p-value<0.001) 
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Figure 6-8 shows predicted probabilities of binge drinking (vs. non-binge drinking) 

and their 95% confidence intervals against percentage of highly-educated parents in 

girls reporting alcohol use. Predicted probabilities of binge drinking were calculated 

following the procedure described in the previous section. As shown on the figure, 

the probability of binge drinking was significantly higher among girls in schools 

with very low levels of highly-educated parents (15% or less) than those attending 

schools with high levels of highly-educated parents (65% or more). The probability 

of binge drinking ranged from 0.39 among girls from more socially disadvantaged 

schools to 0.28 among girls attending advantaged schools. Girls in schools with 

lower levels of highly-educated parents were more likely to report binge drinking 

than those from schools with higher levels of highly-educated parents.  

Figure 6-8 Predicted probabilities of binge drinking (vs. non-binge drinking) by 
percentage of highly-educated parents in girls reporting alcohol use 
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6.3.1 Additional findings: parental knowledge of whereabouts and parental 

drinking 

The focus of section 6.3 is the association between school SEE and binge drinking 

(vs. non-binge drinking). In addition, the effect of parental factors such as 

knowledge of children’s whereabouts and paternal and maternal drinking on binge 

drinking is presented here as supplementary findings (see Table 6-15, page 158). The 

effect of these parental factors on binge drinking seems to be similar regardless of 

the measure of school SEE added to the model. For that reason, results presented 

here are based on the model with percentage of FSM children. Results from the 

model with percentage of highly-educated parents are shown in Appendix 11, page 

295. 

In terms of parental knowledge of whereabouts, adolescents whose parents 

sometimes did not know their whereabouts had higher odds of binge drinking than 

those whose parents always knew. The odds of binge drinking were approximately 

2.3 times higher for boys, and 2.5 times higher for girls whose whereabouts were 

sometimes unknown to their parents than those whose parents always knew their 

movements. Having parents who never knew their children’s whereabouts was also 

associated with increased odds of engaging in binge drinking in both genders, but 

this effect was less pronounced than the detrimental effect of having parents who 

sometimes did not know their children’s whereabouts. 

In terms of paternal drinking, higher odds of binge drinking were found among boys 

and girls whose fathers consumed alcohol at weekends or daily. Any level of 

maternal drinking was associated with higher odds of binge drinking among boys 

and girls. Specifically, the odds of binge drinking were 1.5 and 2.4 times higher for 

boys whose mothers drank alcohol at weekends and daily respectively than children 

whose mothers never drank. Girls whose mothers consumed alcohol at weekends or 

daily had almost double the odds of engaging in binge drinking compared to those 

with non-drinking mothers.  
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Table 6-15 Multilevel logistic regression of binge drinking (vs. non-binge 
drinking) among drinkers stratified by gender in the 2013 ENPE (Fully-
adjusted model) 

 Boys (N=19,844) Girls (N=21,302) 
 OR 95% CI OR 95% CI 
% FSM children 1.008 1.006, 1.011 1.010 1.007, 1.012 
Parental knowledge     

Always know (Reference)  1.00  1.000  
Sometimes do not know 2.253 2.105, 2.412 2.478 2.300, 2.670 
Never 1.839 1.629, 2.077 1.807 1.584, 2.060 

Paternal drinking       
Never (Reference) 1.000  1.000  
Drink occasionally  1.108 1.001, 1.225 1.009 0.912, 1.116 
Only at weekends 1.241 1.109, 1.389 1.175 1.051, 1.315 
1+ drinks daily 1.452 1.256, 1.679 1.352 1.174, 1.558 
Not living with father 1.168 0.984, 1.386 0.885 0.757, 1.034 

Maternal drinking       
Never (Reference) 1.000  1.000  
Drink occasionally  1.111 1.023, 1.207 1.160 1.069, 1.257 
Only at weekends 1.529 1.361, 1.718 1.721 1.535, 1.930 
1+ drinks daily 2.371 1.996, 2.817 1.883 1.561, 2.272 
Not living with mother 1.483 1.197, 1.838 1.073 0.847, 1.360 

Age  1.355 1.325, 1.386 1.196 1.170, 1.223 
Paternal education      

Primary (Reference) 1.000  1.000  
Secondary  0.949 0.864, 1.043 0.982 0.898, 1.074 
Tertiary 0.938 0.837, 1.050 0.940 0.843, 1.048 
Not living with father 0.730 0.601, 0.886 0.826 0.696, 0.982 

Maternal education      
Primary (Reference) 1.000  1.000  
Secondary  0.905 0.824, 0.995 0.833 0.762, 0.910 
Tertiary 0.933 0.831, 1.047 0.849 0.761, 0.947 
Not living with mother 1.256 0.937, 1.684 1.528 1.109, 2.107 

School type 1.769 1.452, 2.154 1.449 1.190, 1.764 
Constant -6.203 -6.623, -5.783 -4.403 -4.817,-3.989 
 Variance SE Variance SE 
Municipality-level  0.004 0.006 0.005 0.006 
School-level  0.046 0.018 0.033 0.018 
School class-level  0.175 0.027 0.220 0.028 
Notes: OR: Odds Ratio, 95% CI: 95% Confidence Interval, SE: Standard Error   
Constant, municipality-level, school-level and school class-level variance parameters are in log odds scale 
Significant results are shown in bold 
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6.3.2 Summary of section 6.3 

School SEE was found to be independently associated with binge drinking (vs. non-

binge drinking) after accounting for sociodemographic and parental characteristics. 

The effect of both measures of school SEE, i.e. levels of FSM children and highly-

educated parents, was consistent, in girls. Girls from schools in which socially 

disadvantaged children were concentrated were more vulnerable to binge drinking 

than those from less disadvantaged schools. An increase in school disadvantage was 

also associated with an increased risk of binge drinking in boys when school SEE 

was measured as percentage of FSM children. However, there was a non-linear 

association between percentage of highly-educated parents and binge drinking, 

indicating that boys at both ends of the socially disadvantage continuum were more 

likely to report binge drinking than those from schools with moderate levels of 

disadvantage. In addition, the variability in binge drinking attributable to school 

differences was partially explained by the measures of school SEE. 

In terms of parental factors, boys and girls whose parents sometimes did not know 

their children’s whereabouts were more likely to binge drink than those whose 

parents always knew. The detrimental effect of having parents who sometimes did 

not know their whereabouts on binge drinking appeared to be stronger than the effect 

of having parents who never knew. Regarding parental drinking, the risk of binge 

drinking increased in both genders for adolescents whose fathers or mothers 

consumed alcohol more often (at weekends or daily). 

6.4 School socioeconomic environment and frequency of binge drinking 

In this section, results of the analysis examining the association between school SEE 

and frequency of binge drinking are presented. Objective 2; Study hypothesis 2.3 

(see section 4.1.2, page 74) that ‘the number of episodes of binge drinking in the past 

month increases with school social disadvantage in boys and girls reporting alcohol 

use’ was tested using multilevel modelling and the steps followed were similar to the 

sequence described in the previous sections. As shown in section 6.1.3, page 132, 

frequency of binge drinking was found to vary between schools, suggesting that the 

number of episodes of binge drinking reported by boys and girls differed to some 

extent depending on the school they attend. The analyses presented here added 

further examination of whether the variance in frequency of binge drinking at school 

level was accounted for by school SEE. Two subsequent models were fitted, the first 
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one was age-adjusted and examined whether the measures of school SEE were 

related to frequency of binge drinking and accounted for the school variation in this 

outcome. A fully-adjusted model enabled the examination of whether the school SEE 

was associated with the number of binge-drinking episodes over and above parental 

characteristics and school type. Analyses were conducted on those reporting alcohol 

use stratified by gender and shown separately for each measure of school SEE. The 

alpha level was set in this study at 0.1% due to multiple comparisons (see Section 

5.6, page 98). Additional findings on the effects of parental factors measured at 

individual level factors on the number of events of binge drinking are also presented. 

Boys 

Table 6-16 summarises the results of the analyses conducted to test the effect of 

percentage of FSM children on frequency of binge drinking in boys reporting alcohol 

use. There was no evidence of an association between this measure of school SEE 

and the number of episodes of binge drinking reported by boys. Even though the 

association was not significant in either the age-adjusted or fully-adjusted models, 

the association changed direction and turned positive, consistent with the study 

hypothesis once parental factors and school type were taken into account. 

Compared to the model adjusted for age with no school variables, the variance in 

frequency of binge drinking decreased by a third but remained statistically 

significant when percentage of FSM children was introduced into the model. This 

suggested that school-level variance in frequency of binge drinking would be 

partially explained by this measure of school disadvantage. 
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Table 6-16 Multilevel Zero-Inflated Poisson regression (Poisson part) of 
frequency of binge drinking in boys reporting alcohol use in the 2013 ENPE 
(N=19,844) 

 Age-adjusted model Fully-adjusted model 
 Estimate SE Estimate SE 

% FSM children -0.0002 0.0003 0.0003 0.0007 
Constant -0.0918 0.1122 -0.1973 0.1243 
School-level variance  0.0211 0.0047 0.0142 0.0040 
Notes: SE Standard Error   
Age-adjusted model: %FSM + age.   
Fully-adjusted model: %FSM + age+ parental factors + school type 
Significant results are shown in bold (p-value<0.001) 
 

The results of the analyses examining the association between percentage of highly-

educated parents and frequency of binge drinking in boys reporting alcohol use are 

presented in Table 6-17. There was no evidence supporting an association between 

this measure of school SEE and frequency of binge drinking reported by boys, 

corroborating findings previously shown. Like the effect of percentage of FSM 

children, the association became negative and concordant with the study hypothesis 

after controlling for parental characteristics.  

The school variation in frequency of binge drinking was also reduced by 30% and 

remained statistically significant when percentage of highly-educated parents was 

added to the age-adjusted model. The variability in frequency of binge drinking 

attributable to differences between schools would be partially accounted for by this 

measure of school SEE. 

 

Table 6-17 Multilevel Zero-Inflated Poisson regression (Poisson part) of 
frequency of binge drinking in boys reporting alcohol use in the 2013 ENPE 
(N=19,844) 

 Age-adjusted model Fully-adjusted model 
 Estimate SE Estimate SE 

% highly-educated parents  0.0002 0.0003 -0.0003 0.0005 
Constant -0.1087 0.1108 -0.1843 0.1122 
School-level variance  0.0211 0.0047 0.0145 0.0041 
Notes: SE Standard Error   
Age-adjusted model: %highly-educated parents+ age.   
Fully-adjusted model: %highly-educated parents + age+ parental factors + school type  
Significant results are shown in bold (p-value<0.001) 
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Girls 

Table 6-18, page 162 shows estimates and standard errors after fitting multilevel ZIP 

regression for frequency of binge drinking among girls reporting alcohol use. Results 

suggested a positive association between percentage of FSM children and number of 

binge-drinking episodes in both the age-adjusted and fully-adjusted model, 

consistent with the study hypothesis. Although the association strengthened after 

accounting for parental factors and school type, it did not reach the significance level 

established for this study. The between-school variance in the number of events of 

binge drinking reported in the past month decreased a little when percentage of FSM 

children was added to the age-adjusted model. School SEE partially explained the 

variation in frequency of binge drinking due to school differences. 

Table 6-18 Multilevel Zero-Inflated Poisson regression (Poisson part) of 
frequency of binge drinking in girls reporting alcohol use in the 2013 ENPE 
(N=21,302) 

 Age-adjusted model Fully-adjusted model 
 Estimate SE Estimate SE 
% FSM children  0.0005 0.0004 0.0028 0.0009 
Constant 0.0772 0.1294 -0.3486 0.1450 
School-level variance  0.0353 0.0066 0.0239 0.0055 
Notes: SE Standard Error 
Age-adjusted model: %FSM + age.   
Fully-adjusted model: % FSM + age+ parental factors + school type 
Significant results are shown in bold (p-value<0.001) 
 

Multilevel ZIP regression results for frequency of binge drinking in girls reporting 

alcohol use are summarised in Table 6-19. Results suggest that percentage of highly-

educated parents will be negatively associated with frequency of binge drinking. 

These results were non-significant according to the threshold set for this study but 

they were consistent with the study hypothesis. Like the association with percentage 

of FSM children, the association between percentage of highly-educated parents and 

frequency of binge drinking became stronger once the parental factors were taken 

into consideration. Compared to the model controlled for age and no school 

variables, variance at school level in the number of binge drinking episodes reported 

in the past month was partially reduced after the addition of percentage of highly-

educated parents from 0.047 to 0.036. The variability in the number of binge 
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drinking episodes attributable to school differences would be explained in part by 

school SEE measured by percentage of highly-educated parents. 

Table 6-19 Multilevel Zero-Inflated Poisson regression (Poisson part) of 
frequency of binge drinking in girls reporting alcohol use in the 2013 ENPE 
(N=21,302) 

 Age-adjusted model Fully-adjusted model 
 Estimate SE Estimate SE 
% highly-educated parents  -0.0003 0.0004 -0.0015 0.0007 
Constant 0.1193 0.1270 0.1264 0.1316 
School-level variance  0.0357 0.0066 0.0250 0.0056 
Notes: SE Standard Error 
Age-adjusted model: % highly-educated parents + age.   
Fully-adjusted model: % highly-educated parents + age + parental factors + school type 
Significant results are shown in bold (p-value<0.001) 
 

6.4.1.1 Additional findings 

Results presented earlier in this section addressed the association between school 

SEE and frequency of binge drinking. Additionally, the effects of parental factors 

such as parental knowledge of children’s whereabouts and paternal and maternal 

drinking on frequency of binge drinking among drinkers are presented in Table 6-20, 

page 165. The effects of these parental factors seemed to be similar regardless of the 

measure of school SEE added to the models. Accordingly, the results presented here 

are from the model with percentage of FSM children. See Appendix 12, page 296 for 

results of the parental factors from the model where percentage of highly-educated 

parents was the measure of school environment. Poisson regression coefficients were 

exponentiated to obtain Incidence Rate Ratios to facilitate interpretation as explained 

in the Methods section 5.6.2.4, page 108. 

Lower levels of parental knowledge of whereabouts were associated with an increase 

in frequency of binge drinking in boys and girls. The number of binge drinking 

episodes increased by a factor of 1.12 [e(0.1146)=1.12, p=<.0001] and 1.2 [e(0.1914) 

=1.21, p=<.0001] for boys whose parents sometimes did not know and never knew 

their children’s whereabouts  respectively. Among girls, the results were similar, 

indicating that the number of binge drinking episodes in the past month increased 1.2 

times [e(0.2171)=1.24, p=<.0001] and 1.4 times [e(0.3233)=1.38,  p=<.0001] for those 

whose parents sometimes did not know and never knew their whereabouts 

respectively.  
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In terms of parental drinking, reports of maternal drinking at weekends or daily were 

associated with an increase in the number of binge-drinking episodes reported by 

girls. The average number of episodes increased by 23% [e(0.1322)=1.23, p=0.0004] 

for girls whose mothers consumed alcohol at weekends; and by 30% [e(0.2418)=1.27, 

p=<.0001] for girls whose mothers consumed alcohol daily. This was also the case 

for boys whose mothers consumed alcohol daily, for whom the average number of 

events increased by 22% [e(0.2017)=1.22 p=<.0001]. Participant’s age was also 

associated with an increase in the average number of binge-drinking episodes in boys 

[e(0.0432)=1.21, p=<.0001]. 
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Table 6-20 Multilevel Zero-Inflated Poisson regression (Poisson part) of 
frequency of binge drinking in boys and girls in the 2013 ENPE (Fully-adjusted 
model) 

 
Boys 

N=19,844 
Girls 

N=21,302 
 Estimate SE Estimate SE 

% FSM children 0.0003 0.0007 0.0028 0.0009 
Parental knowledge      

Always know (Reference)      
Sometimes do not know 0.1146 0.0195 0.2171 0.0237 
Never 0.1914 0.0318 0.3233 0.0393 

Paternal drinking       
Never (Reference)     
Drink occasionally  -0.0933 0.0311 -0.0107 0.0367 
Only at weekends -0.0317 0.0332 0.0611 0.0392 
1+ drinks daily 0.0250 0.0397 0.0813 0.0468 
Not living with father 0.0280 0.0499 0.0299 0.0560 

Maternal drinking       
Never (Reference)     
Drink occasionally  0.0181 0.0257 0.0499 0.0296 
Only at weekends 0.0614 0.0325 0.1322 0.0376 
1+ drinks daily 0.2017 0.0402 0.2418 0.0538 
Not living with mother 0.1085 0.0580 0.1995 0.0766 

Age  0.0432 0.0067 0.0243 0.0078 
Paternal education      

Primary (Reference)     
Secondary  -0.0352 0.0276 0.0146 0.0314 
Tertiary 0.0172 0.0325 0.1130 0.0373 
Not living with father -0.0346 0.0577 -0.0413 0.0623 

Maternal education      
Primary (Reference)     
Secondary  0.0496 0.0279 0.0227 0.0307 
Tertiary 0.0475 0.0337 -0.0291 0.0375 
Not living with mother 0.0891 0.0786 0.1089 0.0967 

School type 0.0101 0.0541 0.1253 0.0673 
Constant -0.2054 0.1241 -0.3486 0.1450 
School-level variance  0.0142 0.0040 0.0239 0.0055 
Notes: SE Standard Error   
Significant results are shown in bold (p-value<0.001) 
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6.4.2 Summary of section 6.4 

Some evidence suggested that percentage FSM children and percentage of highly-

educated parents (as measures of school SEE) were related to frequency of binge 

drinking in girls reporting alcohol use. Although these associations did not reach the 

significance level set for this study, results appeared to be consistent with the study 

hypothesis that ‘the number of episodes of binge drinking increases with school 

social disadvantage in boys and girls reporting alcohol use’.  

In terms of parental factors, lower levels of parental knowledge were found to have a 

detrimental effect on the number of episodes of binge drinking, increasing their 

occurrence in boys and girls. Maternal drinking was also associated with frequency 

of binge drinking; having a mother who consumed alcohol daily was associated with 

an increase in the number of episodes of binge drinking reported in both genders. 

This was also the case for girls whose mothers consumed alcohol at weekends. 

6.5 Sensitivity analyses 

6.5.1 Excluding cases reporting use of fictitious drug 

As described in the Methods section 5.6.3.1, page 113, analyses addressing 

Objectives 1 and 2 were replicated excluding cases with reported use of a non-

existent or fictitious drug. Reporting such use might be an indicator of over-reporting 

of substance use.14 This sensitivity analysis examined the potential effect of 

including participants that may have over-reported substance use on the results, 

comparing results obtained from analyses on complete cases presented previously in 

this chapter to results obtained from analyses excluding cases reporting the fictitious 

drug.  

6.5.1.1 School variation in non-binge drinking, binge drinking and frequency of 

binge drinking 

Table 6-21, page 168 presents municipality, school and school class-level variance in 

non-binge drinking (vs. non-drinking) excluding participants who reported use of the 

fictitious drug, stratified by gender. Compared to the analyses conducted on 

complete cases including participants who reported the fictitious drug use, the 

school-level variance in non-binge drinking among boys slightly increased in both 

the null and the age-adjusted model and remained statistically significant in the 

analyses excluding the cases reporting the fictitious drug use. In girls, results did not 
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differ substantially when cases were excluded compared to the models when all 

complete cases were analysed. Excluding participants who reported fictitious drug 

use seems to have very little impact on the variance in non-binge drinking at school 

level in boys and girls. 

Analyses examining the variance at municipality, school and school class level in 

binge drinking (vs. non-binge drinking) excluding adolescents with reported 

fictitious drug use are presented separately for boys and girls reporting alcohol use in 

Table 6-22, page 168. In the null model, the school variation in binge drinking was 

20% smaller and became non-significant when participants reporting fictitious drug 

use were excluded compared to the analyses incorporating these participants. 

However, variance at school level was almost equivalent in the age-adjusted models 

in both analyses including and excluding participants reporting fictitious drug use. In 

girls, there was a 10% decrease in the school-level variance in binge drinking in the 

null model and 15% in the age-adjusted model when comparing the analyses with 

and without cases of reported fictitious drug use. The exclusion of fictitious drug 

users from the analysis appears to impact the school level variance in binge drinking 

to a greater extent in boys than in girls, though it is a small impact that disappeared 

in the model adjusted for age only. 

In terms of frequency of binge drinking, there seems to be an inconsistent effect on 

the school-level variance when fictitious drug users were excluded from the analysis 

(see Table 6-23, page 169). The school variation in frequency of binge drinking 

increased by 10% in the null model in boys whereas the estimates of the variance 

were reduced by less than 10% in both models in girls. However, in boys and girls, 

school-level variance was significant in both the null and age-adjusted model, as in 

the model which included the fictitious drug users.  

Overall, the impact of excluding cases reporting fictitious drug use on the models 

estimating the variance at school-level in non-binge drinking, binge drinking and 

frequency of binge drinking was limited. Although these cases may reflect a chance 

of over-reporting, their inclusion in complete case analyses does not seem to 

substantially affect the results and guarantees an adequate representation of boys, 

binge drinkers and students attending public schools in complete cases. 
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Table 6-23 School-level variance in frequency of binge drinking (Poisson part) 
excluding cases reporting fictitious drug use in boys and girls in the 2013 ENPE 

 Boys  
(N=18,299) 

Girls 
(N=20,389) 

 Null model Age-adjusted model Null model Age-adjusted model 

 Variance SE Variance SE Variance SE Variance SE 

School-level 0.0340 0.0066 0.0211 0.0052 0.0453 0.00802 0.0361 0.0071 
Notes SE: Standard Error  
Significant results are shown in bold (p-value<0.001) 
 
 

6.5.1.2 School socioeconomic environment and non-binge drinking (vs. non-

drinking) 

Multilevel logistic regression for non-binge drinking (vs. non-drinking) stratified by 

gender was also replicated excluding cases reporting fictitious drug use. This was 

done to evaluate the extent to which the association between the school SEE 

measured as percentage of FSM children and percentage of highly-educated parents 

and non-binge drinking differs from the models with complete cases including 

fictitious drug users. Table 6-24 and Table 6-25, page 170 present multilevel logistic 

regression results for non-binge drinking versus non-drinking in boys and girls. 

Estimates (odds ratios and 95% confidence intervals) of the association between 

percentage of FSM children and non-binge drinking were exactly the same as those 

observed when including fictitious drug users (Table 6-24). When school SEE was 

operationalised as percentage of highly-educated parents, the odds ratio decreased by 

10%, but remained significant among boys (p-value=<0.0001) (Table 6-25). Among 

girls, the magnitude and direction of the association between school SEE measured 

as percentage of FSM children remained the same compared to the results obtained 

from complete case analyses (Table 6-24). Results were also unaltered when 

percentage of highly-educated parents was used as a measure of school environment 

(Table 6-25). The inclusion of fictitious drug users does not seem to substantially 

affect parameter estimates of the association between school SEE and non-binge 

drinking in both genders and it would be appropriate in order to avoid under-

representation of certain groups within the analytical sample. 
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6.5.1.3 School socioeconomic environment and binge drinking (vs. non-binge 

drinking) 

Multilevel logistic regression models for binge drinking (vs. non-binge drinking) 

were fitted in order to replicate analyses excluding participants reporting use of the 

fictitious drug. As mentioned previously, this aimed to assess the extent to which the 

association between the school SEE and binge drinking is modified compared with 

results obtained after analyses of complete cases, including participants who reported 

fictitious drug use. Multilevel logistic regressions for the odds of reporting binge 

drinking versus non-binge drinking in boys and girls reporting alcohol use are shown 

in Table 6-26 and Table 6-27, page 172. In both genders, estimates (odds ratios and 

95% confidence intervals) of the associations between percentage of FSM children 

and binge drinking were slightly attenuated, but they remained significant when 

fictitious drug users were excluded (Table 6-26). This was also the case when school 

SEE was measured as percentage of highly educated parents (Table 6-27). Like the 

conclusions regarding non-binge drinking, these results indicated that including 

participants who reported fictitious drug use does not appear to substantially bias the 

association between school SEE and binge drinking. The inclusion of these cases 

also guarantees that specific groups such as binge drinkers, boys and students from 

public schools would be adequately represented in the complete cases, especially 

considering that these groups were also more likely to have participants excluded 

due to missing values. 
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6.5.1.4 School socioeconomic environment and frequency of binge drinking 

Analyses examining frequency of binge drinking among drinkers were replicated, 

excluding participants reporting fictitious drug use, in order to assess the impact on 

the association between the school SEE and the number of binge-drinking episodes 

compared to results obtained from complete cases analyses. Multilevel ZIP 

regression results for frequency of binge drinking in boys and girls are shown in 

Table 6-28 and Table 6-29, page 174. There seems to be an inconsistent impact of 

excluding cases with fictitious drug use on the association between school SEE and 

frequency of binge drinking in both genders. However, the direction and non-

significance of the association remained the same compared to analyses of complete 

cases.  
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6.5.2 Excluding cases providing inconsistent evidence of drinking in the 2013 

ENPE 

Analyses addressing Objectives 1 and 2 were also replicated excluding participants 

who provided inconsistent evidence on alcohol use (Methods section 5.6.3.2, page 

116). This group of participants was classified as non-binge drinkers despite the 

inconsistent evidence. Comparing the results obtained from analyses on complete 

cases presented previously in this chapter with the results obtained from analyses 

excluding cases with inconsistent responses on alcohol use enabled the examination 

of the impact of misclassification of non-binge drinkers on the results.  

Regarding the school-level variance in non-binge drinking, binge drinking and the 

frequency of binge drinking, results did not differ substantially in both genders after 

excluding cases classified as non-binge drinkers with inconsistent responses on 

alcohol use (see Appendix 13, page 297). Also, the magnitude of the associations 

between school SEE and non-binge drinking, binge drinking and the frequency of 

binge drinking was unaltered in boys and girls when cases with inconsistent reports 

on alcohol use were excluded compared to the analyses conducted on complete cases 

(see Appendix 13, page 297).  

These results suggest that including participants who provided inconsistent responses 

on alcohol use does not seem to substantially alter the school-level variance in non-

binge drinking, binge drinking and frequency of binge drinking nor their association 

with school SEE in both genders. The inclusion of these cases also ensures that 

groups such as boys and younger adolescents are adequately represented in the 

complete cases, especially considering that participants from these groups were also 

more likely to be excluded due to missing values. 

6.5.3 Incorporating design variables into the models: the use of school year 

instead of child’s age 

The study hypotheses derived from Objectives 1 and 2 were also tested replacing 

child’s age by school year in the models. Using school year instead of age also had 

an impact, increasing complete cases since information on this variable was provided 

by survey administrators for all participants. Each subgroup increased their size by 

about 200 participants. School year is a stratification variable in the survey design, 

which was not included in the main analysis due to correlation with child’s age. As 
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described in Methods section 5.6.3.3, page 119, a model-based approach was 

followed in this study to reduce the impact of design characteristics on parameter 

estimates. This approach consists of extending the model of interest including 

elements of the design such as stratification variables as explanatory variables into 

the model and incorporating clustering as levels.198  

The results obtained from analyses of complete cases presented earlier in this chapter 

were compared to the results obtained from analyses using school year instead of 

child’s age. This enabled the examination of changes in the parameter estimates due 

to the inclusion of school year. 

School-level variation in non-binge drinking, binge drinking and the frequency of 

binge drinking did not differ substantially in both genders after using school year 

instead of child’s age (see Appendix 14, page 304). Also, the magnitude and 

direction of most of the associations between school SEE and drinking patterns were 

similar to the results presented previously in this chapter. There were a few 

exceptions; among girls, there was no evidence of school variation in non-binge 

drinking and percentage of FSM children was no longer associated with non-binge 

drinking. On the other hand, the association between percentage of FSM children 

and frequency of binge drinking in girls reached significant levels when school year 

was used instead of age. 

These associations, which changed when school year was used instead of child’s age, 

should be treated cautiously since they seem to be more dependent on design 

characteristics.  

6.5.4 Replicating analyses using data collected in the ENPE 2011 

Analyses addressing Objectives 1 and 2 were replicated using data collected in the 

2011 ENPE. As described in the Methods section 5.6.3.4, page 119, the 2011 ENPE 

and 2013 ENPE used the same complex survey design to draw a nationally 

representative sample of school population aged 13 to 18. The distribution of the 

study variables was very similar which makes both surveys comparable. The 

replication of the analyses using the data collected in 2011 enables the confirmation 

of the results, enhancing their validity.  
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In terms of school-level variance in non-binge drinking, binge drinking and 

frequency of binge drinking, there was a significant variation in these alcohol 

outcomes at school level confirming the results obtained using the 2013 ENPE. 

Among boys, the school variation in non-binge drinking (vs. non-drinking) 

represented 5.6% of the total variance compared to 2.8% in 2013, but estimates of 

the school-level variance from the null models in both years were not significantly 

different (z=-1.7, p-value=0.089). Among girls, the between school variance in binge 

drinking (vs. non-binge drinking) corresponded to 4.6% versus 2.6% of the total 

variance in 2013, even though there was no significant difference between the 

estimates from the null models in both surveys (z=-1.86, p-value=0.063) (Appendix 

15, page 311). 

The results of the analyses conducted using the data collected in 2011 also supported 

the study hypothesis that ‘the probability of non-binge drinking (vs. non-drinking) 

decreases with school social disadvantage in boys and girls’ and confirmed the 

results obtained from the analysis using 2013 ENPE. The association between each 

measure of school SEE and non-binge drinking (vs. non-drinking) among girls 

seemed to be stronger in 2011 than in 2013; however, estimates were not 

significantly different (Appendix 15, page 311).  

Regarding binge drinking, the results obtained from analysing the data collected in 

2011 also supported the study hypothesis and confirmed the results observed in 2013 

among girls. The association between school SEE and binge drinking among girls 

appeared to be more pronounced in 2011 than in 2013 and there was a significant 

difference between the estimates of both years when school SEE was measured as 

percentage of FSM children. In boys, the study hypothesis was supported as results 

from the analysis using the 2011 ENPE showed that the probability of binge drinking 

(vs. non-binge drinking) increases with school social disadvantage regardless of the 

measure of school SEE used. The non-linear association between percentage of FSM 

children and binge drinking in boys observed in the age-adjusted model in the 2013 

ENPE was also found in the 2011 ENPE. The non-linear association between 

percentage of highly educated parents and binge drinking in boys observed in the 

fully-adjusted model in the 2013 ENPE was only observed in the age-adjusted model 

in the 2011 ENPE. Further analysis adding only the linear term of school SEE 
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showed that this model was a better fit to the data collected in 2011 (Appendix 15, 

page 311). 

Like the results obtained in 2013, results from the analyses using the data from 2011 

did not support the study hypothesis that ‘the number of episodes of binge drinking 

in the past month increases with school social disadvantage in boys and girls 

reporting alcohol use’ (Appendix 15, page 311). 

6.5.5  Summary of section 6.5 

Overall, results obtained from analyses of complete cases, including cases that may 

have over-reported substance use, did not seem to differ from the analyses in which 

those cases were excluded. Including those participants would also avoid the risk 

that specific groups such as binge drinkers, boys and students from public schools 

could be under-represented in the complete cases, especially considering that these 

groups were also more likely to have participants excluded due to missing values. 

Similarly, the inclusion of participants who may have been misclassified as non-

binge drinkers does not seem to substantially alter the school-level variance in non-

binge drinking, binge drinking and frequency of binge drinking nor their association 

with school SEE in both genders. The inclusion of these cases also ensures that 

groups such as boys and younger adolescents are adequately represented within the 

complete cases, given the greater chances in such groups, of being excluded because 

of missing information. 

The addition of school year instead of child’s age to the models has no major impact 

in the school variation in drinking patterns and the associations between school SEE 

and drinking patterns. However, the associations between percentage of FSM 

children and non-binge drinking and the number of episodes of binge drinking 

among girls reporting alcohol use should be treated cautiously since they were 

altered in the models with school year instead of child’s age. 

The replication of the analyses using the data collected in 2011 confirmed the 

majority of the results obtained from the 2013 ENPE. The exception was the non-

linear association between school SEE and binge drinking among boys in the 2013 

ENPE, which was only observed in the age-adjusted model in 2011. 
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6.6 Summary of Chapter 6 

Results presented in this chapter identified the extent to which non-binge drinking, 

binge drinking and frequency of binge drinking vary between schools and whether 

school SEE is associated with these drinking patterns.  

Findings presented in this chapter indicate that both non-binge drinking and binge 

drinking are socioeconomically patterned at school level. The results supported the 

study hypothesis that children attending more socially disadvantaged schools were 

less likely to drink alcohol than those from more advantaged schools. The 

association between both measures of school SEE and non-binge drinking (vs. non-

drinking) was consistent in both genders. School SEE was also found to be linked to 

binge drinking in boys and girls after taking account of sociodemographic and 

parental characteristics. The effect of percentage of FSM children and percentage of 

highly-educated parents as indicators of school SEE was consistent in girls. Among 

girls reporting alcohol use, the chances of binge drinking increase with school social 

disadvantage. This was also the case for boys when school SEE was measured as 

percentage of FSM children. However, the results suggested a non-linear association 

when school SEE was measured as percentage of highly-educated parents, which 

persisted after adjustment for parental and sociodemographic characteristics and 

school type. Among drinkers, boys from schools with either high or low levels of 

school social disadvantage were likely to binge drink. The influences of school SEE 

were over and above sociodemographic and parental characteristics identified as 

relevant to adolescent drinking. 

There was no statistical evidence to support an association between school SEE and 

the number of binge-drinking episodes in the preceding month among boys and girls 

reporting alcohol use. Although the association was not significant in girls, the 

results were in line with the study hypothesis and suggested that an increase in the 

school intake of socially disadvantaged children was associated with an increase in 

frequency of binge drinking. 

Regarding the school variation, non-binge drinking, binge drinking and frequency of 

binge drinking were found to vary between schools in boys and girls. The variability 

attributable to differences between schools reflected a small proportion of the total 

variability in these drinking patterns and was largely explained by the school SEE 
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measures in non-binge drinking, and to some extent in binge drinking and frequency 

of binge drinking. This would suggest that other school attributes might also be 

related to the number of episodes of binge drinking among adolescents.  

The variability in non-binge drinking and binge drinking at school class and 

municipality level was also examined and presented as additional findings since the 

focus of this research was on school variation. The school class-level variation in 

non-binge drinking and binge drinking reflected a higher proportion of the total 

variance in these drinking patterns compared to school-level variance, suggesting 

that school class, as a social environment, would also be an influential context in 

adolescent drinking. There was also significant variance in non-binge drinking (vs. 

non-drinking) at municipality-level among girls that remained significant after 

controlling for age, indicating that the area level in which schools are located would 

also be relevant to drinking alcohol compared to non-drinking among girls.  

Results related to parental factors influencing adolescent drinking such as parental 

knowledge of whereabouts and parental drinking were also presented in this chapter 

as additional findings. Lower levels of parental knowledge of whereabouts, i.e. 

parents who never knew or sometimes did not know their children’s movements, had 

a detrimental effect increasing the risk of non-binge drinking, binge drinking and the 

number of binge-drinking episodes in the past month.  

In terms of parental drinking, there were some differences in the effect of paternal 

and maternal drinking according to drinking pattern and gender. Any level of 

maternal drinking was associated with a higher risk of non-binge drinking and binge 

drinking in boys and girls than those whose mothers never consumed alcohol. In the 

case of frequency of binge drinking, maternal consumption of alcohol daily was 

associated with an increased number of binge-drinking episodes in both genders. 

Any level of paternal drinking was also associated with an increased risk of non-

binge drinking; however an increased risk of binge drinking was found among boys 

and girls reporting paternal consumption of alcohol at weekends or daily. There was 

no evidence of association between paternal drinking and frequency of binge 

drinking. 

The next chapter built on the findings presented here, examining the association 

between parental knowledge of children’s whereabouts in the context of school SEE. 
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This has been hypothesised as a potential mechanism by which school SEE may 

influence adolescent drinking.  
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Chapter 7 Interaction between school socioeconomic environment 

and parental knowledge of children’s whereabouts 

Few studies have examined whether parental protective factors and school SEE 

conjointly affect adolescent alcohol use.52, 122 It is still uncertain whether parental 

knowledge of children’s whereabouts, a component of parental supervision, 

specifically interplays with school SEE to influence adolescent drinking patterns. 

This chapter presents results from the analyses examining the association between 

parental knowledge of children’s whereabouts and adolescent drinking within the 

context of school SEE (Objective 3, section 4.1.2, page 74). In this study, it is 

hypothesised that ‘the adverse effect of lower levels of parental knowledge (parents 

who sometimes did not know / never knew their children’s whereabouts) on non-

binge drinking (vs. non-drinking) increases with school social advantage’ and that 

‘the adverse effect of lower levels of parental knowledge on binge drinking (vs. non-

binge drinking) and frequent binge drinking increases with school social 

disadvantage’. 

This chapter is organised as follows: results of the cross-level interaction between 

parental knowledge of children’s whereabouts and school SEE on non-binge 

drinking in boys and girls (section 7.1) and results from this cross-level interaction in 

relation to binge drinking (section 7.2), followed by the results from examining the 

interaction between schools and parents on frequency of binge drinking (section 7.3). 

Section 7.4 presents results from sensitivity analyses examining the cross-level 

interaction after excluding cases with fictitious drug use, those who provided 

inconsistent responses on alcohol use and replication of analyses using the 2011 

ENPE. A summary of the results is included at the end (section 7.5). 

7.1 Interaction between parental knowledge and school socioeconomic 

environment on non-binge drinking (vs. non-drinking) 

The study hypothesis that ‘the adverse effect of lower levels of parental knowledge 

of children’s whereabouts on non-binge drinking increases with school social 

advantage’ was tested adding cross-level interactions to the main effects model. The 

interaction between parental knowledge of children’s whereabouts and each measure 

of school SEE was examined separately by including the product of the interacting 

variables as additional explanatory variables in the models. This is a cross-level 
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interaction because the interacting variables were measured at different levels; 

parental knowledge was measured at individual-level and the school SEE was 

measured at school-level. Due to multiple testing, the alpha level was set at 0.1% in 

this study to decrease the probability of Type I error (see Section 5.6, page 98). In 

this section interaction effects between parental knowledge and the measures of the 

school SEE on non-binge drinking (vs. non-drinking) among school children are 

presented separately by gender. 

Boys 

Table 7-1, page 184 shows the results of the analyses conducted to test the 

interaction between parental knowledge of whereabouts and the two measures of 

school SEE, that is percentage of FSM children and percentage of highly-educated 

parents, on non-binge drinking among boys. Specifically, two interaction terms were 

added to the models allowing the effect of parental knowledge to vary depending on 

the percentage of FSM children (‘never X %FSM’ and ‘sometimes X %FSM’).   

The results indicated that boys whose parents sometimes did not know their 

whereabouts were more likely to non-binge drink whereas school disadvantage 

(percentage of FSM children) was associated with lower odds of non-binge drinking. 

Having parents who never knew their children’s whereabouts was unrelated to non-

binge drinking. 

Overall, the association between parental knowledge of whereabouts and non-binge 

drinking (vs. non-drinking) was independent on school SEE. Results did not support 

the study hypothesis as the effect of lower levels of parental knowledge of children’s 

whereabouts on non-binge drinking did not depend on the percentage of FSM 

children. The results from the Wald test indicated that a more complex model with 

interaction terms did not fit the data better than the model without these terms (Wald 

test p-value=0.0561).  
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Table 7-1 Main and interaction effects of parental knowledge of whereabouts 
and percentage of FSM children on non-binge drinking (vs. non-drinking) 
among boys (N=16,118) in the 2013 ENPE  

 Interaction model 
 OR 95% CI 
% FSM children 0.991 0.988 0.995 
Parental knowledge    

Always know (reference) 1.000 -- -- 
Sometimes do not know 3.006 2.230 4.053 
Never 1.111 0.773 1.599 

Cross-level interactions    
Sometimes X %FSM 0.995 0.991 0.999 
Never X %FSM 1.002 0.996 1.007 

Constant -5.056 -5.539 -4.573 
 Variance SE  
Municipality-level 0.032 0.011  
School-level 0.050 0.026  
School class-level 0.122 0.037  
Notes: OR: Odds Ratio, 95% CI: 95% confidence interval, SE: Standard Error   
Constant, municipality-level variance, school-level variance and school class-level variance parameters are in log-odds scale. 
Models were adjusted for paternal and maternal drinking, paternal and maternal education, child’s age and school type. 
Significant results are shown in bold (p-value<0.001) 
 

Table 7-2, page 185 shows the results of the analyses conducted to test the 

interaction between parental knowledge of whereabouts and percentage of highly-

educated parents (%HEP) on non-binge drinking (vs. non-drinking) among boys. 

Two interaction terms allowing the effect of parental knowledge to depend on 

percentage of highly-educated parents in the school (‘never X %HEP’ and 

‘sometimes X %HEP’) were added to the model. Results confirmed the adverse 

effect of lower levels of parental knowledge and percentage of highly-educated 

parents increasing the chances of non-binge drinking. The odds of non-binge 

drinking were 2 times greater for boys whose parents sometimes did not know their 

whereabouts compared to those whose parents always knew. 

As with the results presented earlier, the study hypothesis was not supported. The 

results indicated that the effect of parents who sometimes did not know (OR 1.004 

95%CI 1.0001, 1.008, p-value=0.046) and parents who never knew their children’s 

whereabouts (OR 0.997 95%CI 0.992, 1.003, p-value=0.332) was independent of the 

school intake of students with highly-educated parents. Overall, the association 

between parental knowledge of children’s whereabouts and non-binge drinking (vs. 

non-drinking) did not vary according to percentage of highly-educated parents. 
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Results from the Wald Test also confirmed that a more parsimonious model with no 

interaction terms fitted the data better than the model with interaction terms (p-

value=0.0708).  

 

Table 7-2 Main and interaction effects of parental knowledge of whereabouts 
and percentage of highly-educated parents on non-binge drinking (vs. non-
drinking) among boys (N=16,118) in the 2013 ENPE  

 Interaction model 
 OR 95% CI 

% highly-educated parents 1.008 1.005 1.011 
Parental knowledge    

Always know (reference) 1.00 -- -- 
Sometimes do not know 1.958 1.676 2.286 
Never 1.356 1.053 1.747 

Cross-level interactions    
Sometimes X %HEP 1.004 1.0001 1.008 
Never X %HEP 0.997 0.992 1.003 

Constant -5.796 -6.244 -5.348 
 Variance SE  
Municipality-level  0.031 0.011 -- 
School-level  0.053 0.026 -- 
School class-level  0.116 0.036 -- 
Notes: OR: Odds Ratio, 95% CI: 95% Confidence Interval,  SE: Standard Error   
Constant, municipality-level variance, school-level variance and school class-level variance parameters are in log-odds scale. 
Models were adjusted for paternal and maternal drinking, paternal and maternal education, child’s age and school type. 
Significant results are shown in bold (p-value<0.001) 
 

Girls 

Results of the analyses examining the interaction between parental knowledge of 

whereabouts and percentage of FSM children on non-binge drinking (vs. non-

drinking) among girls are presented in Table 7-3, page 186. Girls whose parents 

sometimes did not know their whereabouts were at higher risk of non-binge drinking 

than those whose parents always knew. The odds of non-binge drinking were found 

to decrease as the percentage of FSM children increased. 

The study hypothesis was not supported, as the effect of lower levels of parental 

knowledge of whereabouts on non-binge drinking did not depend on school social 

disadvantage. However, the results from the Wald Test indicated that the interaction 

model was a better fit to the data compared to a simpler model with no interaction 
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effects (Wald test p-value=0.0006). Results from the Wald Test might be explained 

by the adverse effect of having parents who never knew their whereabouts on non-

binge drinking, which appears to be accentuated in girls attending schools with 

greater levels of social disadvantage (OR=1.009 95%CI 1.003, 1.015, p-

value=0.005). 

Table 7-3 Main and interaction effects of parental knowledge of whereabouts 
and percentage of FSM children on non-binge drinking (vs. non-drinking) 
among girls (N=18,383) in the 2013 ENPE  

 Interaction model 
 OR 95% CI 

% FSM children 0.994 0.990 0.997 
Parental knowledge     

Always know (reference)  1.000 -- -- 
Sometimes do not know 3.961 2.724 5.761 
Never 0.737 0.511 1.063 

Cross-level interactions    
Sometimes X %FSM 0.993 0.988 0.998 
Never X %FSM 1.009 1.003 1.015 

Constant -5.153 -5.644 -4.662 
 Variance SE  
Municipality-level  0.041 0.013 -- 
School-level  0.046 0.027 -- 
School class-level  0.191 0.039 -- 
Notes: OR: Odds Ratio, 95% CI: 95% Confidence Interval,  SE: Standard Error   
Constant, municipality-level variance, school-level variance and school class-level variance parameters are in log-odds scale. 
Models were adjusted for paternal and maternal drinking, paternal and maternal education, child’s age and school type. 
Significant results are shown in bold (p-value<0.001) 
 

In order to understand graphically whether the effect of parental knowledge of 

children’s whereabouts on non-binge drinking (vs. non-drinking) depends on 

percentage of FSM children, predicted probabilities were computed for each 

individual. These predicted probabilities were averaged at nine intervals of %FSM 

and the three levels of parental knowledge. In addition, 95% confidence intervals 

were calculated for each mean probability. The weighted and unweighted proportion 

of non-binge drinking for each category of parental knowledge and interval of 

percentage of FSM children can also be seen on the graph. As illustrated in Figure 

7-1, page 187, the difference in the mean probability of non-binge drinking between 

girls whose ‘parents never knew’ and those whose ‘parents always knew their 

whereabouts’ seems to widen as school social disadvantage increases. However, 

confidence intervals overlapped suggesting no differences between these two groups. 
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This could be explained by the small number of participants whose parents never 

knew their whereabouts. As expected, the probability of non-binge drinking was 

higher for girls whose parents sometimes did not know their children’s whereabouts 

than for those whose parents always knew. The gap between these two groups does 

not seem to differ depending on percentage of FSM children.   

Figure 7-1 Cross-level interaction between parental knowledge of whereabouts 

and percentage of FSM children among girls (N=18,383) 

 

 

The results of the analyses conducted to test the interaction between parental 

knowledge of children’s whereabouts and percentage of highly-educated parents and 

non-binge drinking (vs. non-drinking) among girls are presented in Table 7-4, page 

188. Girls whose parents ‘sometimes did not know their whereabouts’ were more 

likely to non-binge drink than those whose parents always knew. Percentage of 

highly-educated parents was positively associated with non-binge drinking. 

The study hypothesis was not supported as the effect of lower levels of parental 

knowledge on non-binge drinking was not dependent on percentage of highly-

educated parents. Like the results shown previously, the results from the Wald test 
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indicated that the model with interactions fit the data better than the model with no 

interaction terms (Wald test p-value=0.0009). The results from the Wald test were 

probably explained by the effect of parents who never knew their children’s 

whereabouts increasing the odds of non-binge drinking. This seems to be more 

pronounced in girls from schools with a low intake of students with highly-educated 

parents as indicated by the interaction term (OR=0.992 95%CI 0.986, 0.998; p-

value=0.007). 

Table 7-4 Main and interaction effects of parental knowledge of whereabouts 
and percentage of highly-educated parents on non-binge drinking (vs. non-
drinking) among girls (N=18,383) in the 2013 ENPE  

 Interaction model 
 OR 95% CI 

% highly-educated parents  1.005 1.002 1.007 
Parental knowledge     

Always know (reference)  1.000 -- -- 
Sometimes do not know 2.118 1.720 2.609 
Never 1.598 1.172 2.177 

Cross-level interactions    
Sometimes X %HEP 1.006 1.001 1.011 
Never X %HEP 0.992 0.986 0.998 

Constant -5.689 -6.136   -5.241 
 Variance SE  
Municipality-level  0.040 0.013 -- 
School-level  0.048 0.027 -- 
School class-level  0.191 0.039 -- 
Notes: OR: Odds Ratio, 95% CI: 95% Confidence Interval,  SE: Standard Error   
Constant, municipality-level variance, school-level variance and school class-level variance parameters are in log-odds scale. 
Models were adjusted for paternal and maternal drinking, paternal and maternal education, child’s age and school type. 
Significant results are shown in bold (p-value<0.001) 
 

Figure 7-2, page 189 shows predicted probabilities of non-binge drinking (vs. non-

drinking) according to levels of parental knowledge of children’s whereabouts and 

percentage of highly-educated parents. As explained earlier in this section, predicted 

probabilities were computed for each individual and then averaged at ten intervals of 

percentage of parents with higher education. The figure also shows the weighted and 

unweighted proportion of non-binge drinking for each category of parental 

knowledge and interval of percentage of highly-educated parents. Like Figure 7-1, 

the difference in the probability of non-binge drinking between girls whose parents 

never knew and always knew their whereabouts increases as percentage of highly-

educated parents decreases, i.e. in more disadvantaged school contexts. However, 
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these differences may be non-significant since confidence intervals overlapped. Girls 

whose parents sometimes did not know their whereabouts had significantly higher 

probabilities of non-binge drinking than those whose parents always knew. The 

difference between these two groups does not appear to vary with the percentage of 

highly-educated parents.  

Figure 7-2 Cross-level interaction between parental knowledge of whereabouts 
and percentage of highly-educated parents in girls (N=18,383) 

 

7.1.1 Summary of section 7.1 

The results presented in this section showed a consistent adverse effect of having 

parents who sometimes did not know their children’s whereabouts increasing the 

chances of non-binge drinking (vs. non-drinking) in boys and girls. Overall, the 

results suggested that the association between parental knowledge of children’s 

whereabouts and non-binge drinking was independent of the school SEE in boys and 

in girls.  



190 
 

7.2 Interaction between parental knowledge and school socioeconomic 

environment on binge drinking (vs. non-binge drinking) 

The steps described in the previous section were followed in order to test the study 

hypothesis that the adverse effect of lower levels of parental knowledge of 

whereabouts on binge drinking (vs. non-binge drinking) increases with school social 

disadvantage. The cross-level interaction was examined separately for each measure 

of school SEE, i.e. percentage of FSM children and percentage of highly-educated 

parents. This was done including the products of the interacting variables as 

additional explanatory variables in the models as described in Methods (see Section 

5.6.2.5, page 110). As mentioned earlier, the alpha level was set at 0.1% in this study 

to decrease the probability of Type I error due to multiple comparisons (see Section 

5.6, page 98). In this section, interaction effects between parental knowledge and 

each measure of school SEE on binge drinking among boys and girls are presented 

separately. 

Boys  

Table 7-5, page 191 shows the results of the analyses examining the interaction 

between parental knowledge of whereabouts and the two measures of school SEE on 

non-binge drinking (vs. non-binge drinking) among boys reporting alcohol use. As 

seen in the table, boys whose parents never knew and sometimes did not know their 

whereabouts were approximately 2 and 2.6 times (respectively) more likely to binge 

drink. Like the results presented in the previous chapter, the association between 

percentage of FSM children and binge drinking was significant in the interaction 

model. 

The results did not support the study hypothesis as indicated that the association 

between parental knowledge of children’s whereabouts and binge drinking did not 

vary depending on the school intake of FSM children. These results were in line with 

the Wald test, which confirmed that a more parsimonious model without interaction 

terms was a better fit to the data than the model with these terms (Wald test p-

value=0.0656). 
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Table 7-5 Main and interaction effects of parental knowledge of whereabouts 
and percentage of FSM children on binge drinking (vs. non-binge drinking) 
among boys reporting alcohol use (N=19,844) in the 2013 ENPE  

 Interaction model 
 OR 95% CI 

% FSM children 1.009 1.007 1.012 
Parental knowledge     

Always know (reference)  1.000   
Sometimes do not know 2.621 2.270 3.028 
Never 1.882 1.465 2.416 

Cross-level interactions    
Sometimes X %FSM 0.997 0.995 0.999 
Never X %FSM 0.999 0.996 1.003 

Constant -6.246 -6.668 -5.824 
 Variance SE  
Municipality-level  0.005 0.006 -- 
School-level  0.046 0.018 -- 
School class-level  0.176 0.027 -- 
Notes: OR: Odds Ratio, 95% CI: 95% Confidence Interval, SE: Standard Error, Quad: Quadratic term 
Constant, municipality-level variance, school-level variance and school class-level variance parameters are in log-odds scale. 
Models were adjusted for paternal and maternal drinking, paternal and maternal education, child’s age and school type 
Significant results are shown in bold (p-value<0.001) 
 

The results of the analyses conducted to test the interaction between parental 

knowledge of whereabouts and percentage of highly-educated parents on binge 

drinking (vs. non-binge drinking) in boys reporting alcohol use are presented in 

Table 7-6, page 192. As previously described in this section, interaction terms 

allowing the effect of parental knowledge to depend on the linear and non-linear 

terms of percentage of highly-educated parents were added to the models and tested 

using the Wald test. The final model included the interaction with the linear term 

%HEP only. As shown in the table, boys whose parents never knew and sometimes 

did not know their whereabouts were approximately twice as likely to binge drink. 

There was a significant non-linear association between the percentage of highly-

educated parents and binge drinking. 
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The study hypothesis was not supported as the effect of both having parents who 

sometimes did not know and never knew their children’s whereabouts on binge 

drinking was not dependent on the percentage of highly-educated parents. Overall, 

the relationship between parental knowledge of children’s whereabouts and binge 

drinking was independent of the school intake of students with highly-educated 

parents. As indicated by the Wald Test, a model with no interaction terms was a 

better fit to the data than the model with interaction terms (Wald test p-

value=0.0553).  

Table 7-6 Main and interaction effects of parental knowledge of whereabouts 
and percentage of highly-educated parents on binge drinking (vs. non-binge 
drinking) among boys reporting alcohol use (N=19,844) in the 2013 ENPE  

 Interaction model 
 OR 95% CI 

% highly-educated parents   0.985 0.980 0.991 
% highly-educated parents  (Quad) 1.0001 1.0001 1.0002 
Parental knowledge     

Always know (reference)  1.00   
Sometimes do not know 2.058 1.860 2.278 
Never 1.830 1.529 2.188 

Cross-level interactions    
Sometimes X %HEP 1.003 1.0005 1.005 
Never X %HEP 1.0002 0.997 1.004 

Constant -5.428 -5.816 -5.041 
 Variance SE  
Municipality-level  0.004 0.006 -- 
School-level  0.048 0.019 -- 
School class-level  0.176 0.027 -- 
Notes: OR: Odds Ratio, 95% CI: 95% Confidence Interval, SE: Standard Error, Quad: Quadratic term 
Constant, municipality-level variance, school-level variance and school class-level variance parameters are in log-odds scale. 
Models were adjusted for paternal and maternal drinking, paternal and maternal education, child’s age and school type 
Significant results are shown in bold (p-value<0.001) 
 

Girls 

Table 7-7, page 193 presents the results of the analyses examining the interaction 

between parental knowledge of children’s whereabouts and percentage of FSM 

children on binge drinking (vs. non-binge drinking) among girls reporting alcohol 

use. Lower levels of parental knowledge were found to be associated with a greater 

risk of binge drinking, specifically girls whose parents sometimes did not know their 

whereabouts were 2.3 times more likely to engage in binge drinking respectively 
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than those whose parents were always aware of their movements. Percentage of FSM 

children was also associated with increased odds of binge drinking.  

The study hypothesis was not supported as the effect of parents who never knew and 

sometimes did not know their children’s whereabouts on binge drinking was not 

dependent on percentage of FSM children. Overall, the association between parental 

knowledge of children’s whereabouts and binge drinking was independent of 

percentage of FSM children as the results show that a model with no interaction 

terms was a better fit to the data than the model with interaction effects (Wald test p-

value=0.2852).  

 

Table 7-7 Main and interaction effects of parental knowledge of whereabouts 
and percentage of FSM children on binge drinking (vs. non-binge drinking) 
among girls reporting alcohol use (N=21,302) in the 2013 ENPE  

 Interaction model 
 OR 95% CI 

% FSM children  1.009 1.007 1.012 
Parental knowledge     

Always know (reference)  1.00 -- -- 
Sometimes do not know 2.312 1.971 2.710 
Never 1.525 1.158 2.008 

Cross-level interactions    
Sometimes X %FSM 1.001 0.999 1.004 
Never X %FSM 1.003 0.999 1.007 

Constant -4.381 -4.797 -3.966 
 Variance SE  
Municipality-level  0.005 0.006 -- 
School-level  0.034 0.018 -- 
School class-level  0.220 0.028 -- 
Notes: OR: Odds Ratio, 95% CI: 95% Confidence Interval, SE: Standard Error  
Constant, municipality-level variance, school-level variance and school class-level variance parameters are in log-odds scale. 
Models were adjusted for paternal and maternal drinking, paternal and maternal education, child’s age and school type 
Significant results are shown in bold (p-value<0.001) 
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The results of the analyses testing the interaction between parental knowledge of 

children’s whereabouts and percentage of highly-educated parents on binge drinking 

(vs. non-binge drinking) among girls reporting alcohol use are also shown in Table 

7-8. After taking into account the interaction effects, the odds of binge drinking were 

2 and 2.5 times higher for girls whose parents never knew and sometimes did not 

know their whereabouts respectively than those whose parents always knew. 

Percentage of highly-educated parents was associated with decreased odds of binge 

drinking among girls. 

Like the findings shown above in this section, the effect of lower levels of parental 

knowledge of children’s whereabouts on binge drinking did not vary depending on 

percentage of highly-educated parents among girls, thus not supporting the study 

hypothesis. The results from the Wald Test indicated that a model without 

interaction was a better fit to the data than a model with interaction effects (p-

value=0.41).  

 

Table 7-8 Main and interaction effects of parental knowledge of children’s 
whereabouts and percentage of highly-educated parents on binge drinking (vs. 
non-binge drinking) among girls reporting alcohol use (N=21,302) in the 2013 
ENPE  

 Interaction model 
 OR 95% CI 

% highly-educated parents  0.993 0.991 0.995 
Parental knowledge     

Always know (reference)  1.000 -- -- 
Sometimes do not know 2.516 2.245 2.819 
Never 2.007 1.641 2.453 

Cross-level interactions    
Sometimes X %HEP 0.999 0.997 1.002 
Never X %HEP 0.997 0.993 1.001 

Constant -3.604 -3.983 -3.225 
 Variance SE  
Municipality-level  0.003 0.006 -- 
School-level  0.032 0.018 -- 
School class-level  0.225 0.028 -- 
Notes: OR: Odds Rati, 95% CI: 95% Confidence Interval, SE: Standard Error 
Constant, municipality-level variance, school-level variance and school class-level variance parameters are in log-odds scale. 
Models were adjusted for paternal and maternal drinking, paternal and maternal education, child’s age and school type 
Significant results are shown in bold (p-value<0.001) 
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7.2.1 Summary of section 7.2 

Results presented in this section showed that the study hypothesis was not supported 

as results consistently indicated that parental knowledge of children’s whereabouts 

influenced binge drinking independently of school social disadvantage in boys and 

girls. Results were consistent with an adverse effect of parents who sometimes did 

not know and never knew their children’s whereabouts increasing the chances of 

binge drinking (vs. non-binge drinking) in boys and girls.  

7.3 Interaction between parental knowledge and school socioeconomic 

environment on frequency of binge drinking 

The study hypothesis that the adverse effect of lower levels of parental knowledge of 

whereabouts increases with school social disadvantage was also tested in relation to 

frequency of binge drinking in boys and girls classified as non-binge drinkers 

(reporting no episodes of binge drinking in the past month) and binge drinkers 

(reporting episodes of binge drinking in the past month). The interaction between 

each measure of school SEE, i.e. percentage of FSM children and percentage of 

highly-educated parents, and parental knowledge of children’s whereabouts was 

examined separately adding interaction terms to the models. Due to multiple 

comparisons, the alpha level was established at 0.1% in this study (see Section 5.6, 

page 98). In this section the interacting effects between parental knowledge and 

measures of the school SEE on frequency of binge drinking among boys and girls are 

presented. 

Boys  

Table 7-9, page 196 shows the results of the analyses examining the interaction 

between parental knowledge of whereabouts and percentage of FSM children on 

frequency of binge drinking among boys reporting alcohol use. Lower levels of 

parental knowledge of whereabouts were found to have an adverse effect, increasing 

the number of episodes of binge drinking. The number of episodes of binge drinking 

increased by 27% [e(0.2362)=1.27, p=0.0003] for boys whose parents never knew their 

whereabouts. School SEE measured as percentage of FSM children was not 

associated with frequency of binge drinking. 

The study hypothesis was not supported as the association between parental 

knowledge of whereabouts and frequency of binge drinking was independent of the 
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school intake of FSM children as shown by the Likelihood Ratio Test. A simpler 

model without interaction terms was a better fit to the data than the interaction model 

(χ2(2)=6, p-value=0.05). 

Table 7-9 Main and interaction effects of parental knowledge of whereabouts 
and percentage of FSM children on frequency of binge drinking among boys 
reporting alcohol use (N=19,844) in the 2013 ENPE  

 Interaction model 
 Estimate SE 

% FSM children  0.0003 0.0008 
Parental knowledge   

Always know (reference)   
Sometimes do not know 0.0907 0.0404 
Never 0.2362 0.0658 

Cross-level interactions   
Sometimes X %FSM 0.0004 0.0006 
Never X %FSM -0.0008 0.0009 

Constant -0.2158 0.1255 
School-level variance 0.0139 0.0040 
Notes:  SE: Standard Error  
Models were adjusted for paternal and maternal drinking, paternal and maternal education, child’s age and school type 
Significant results are shown in bold (p-value<0.001) 
 
 
 

The results of the analyses examining the interaction between parental knowledge of 

whereabouts and percentage of highly-educated parents on frequency of binge 

drinking are also presented in Table 7-10, page 197. Like the results presented earlier 

in this section, both parents who never knew and sometimes did not know their 

children’s whereabouts had an adverse effect on frequency of binge drinking, 

increasing the number of episodes by 17% [e(0.1612)=1.17, p=0.0006] and 13% 

[e(0.1189)=1.13, p=<0.0001] respectively. Percentage of highly-educated parents as 

measure of school SEE was unrelated to frequency of binge drinking. 

In accordance with the results presented earlier in this section, there was no evidence 

of interaction between parental knowledge of children’s whereabouts and percentage 

of highly-educated parents. The results did not support the study hypothesis as the 

association between parental knowledge of children’s whereabouts and frequency of 

binge drinking did not depend on percentage of highly-educated parents. The 

Likelihood Ratio Test confirmed that the school model with no interaction effects 

was a better fit to the data than the interaction model (χ2(2)=6, p-value=0.05). 
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Table 7-10 Main and interaction effects of parental knowledge of whereabouts 
and percentage of highly-educated parents on frequency of binge drinking 
among boys reporting alcohol use (N=19,844) in the 2013 ENPE  

 Interaction model 
 Estimate SE 

% highly-educated parents  -0.0004 0.0006 
Parental knowledge   

Always know (reference)   
Sometimes do not know 0.1189 0.0286 
Never 0.1612 0.0469 

Cross-level interactions   
Sometimes X %HEP -0.0001 0.0006 
Never X %HEP 0.0009 0.0010 

Constant -0.1816 0.1125 
School-level variance  0.0147 0.0041 
Notes:  SE: Standard Error  
Models were adjusted for paternal and maternal drinking, paternal and maternal education, child’s age and school type 
Significant results are shown in bold (p-value<0.001) 
 
 

Girls 

Table 7-11, page 198 shows the results of the analyses conducted to test the 

interaction between parental knowledge of children’s whereabouts and percentage of 

FSM children on frequency of binge drinking among girls reporting alcohol use. The 

results corroborated the adverse effect of lower levels of parental knowledge on 

frequency of binge drinking. The number of episodes of binge drinking increased by 

44% (e0.3654=1.44; p-value=<.0001) and 27% (e0.2356=1.27; p-value=<.0001) for girls 

whose parents never knew and sometimes did not know their whereabouts 

respectively, compared to those whose parents always knew. There was also some 

evidence suggesting a positive association between percentage of FSM children and 

number of binge-drinking episodes (e0.0029=1.003; p-value=0.0013), although this 

association did not reach the significance level set in this study (p-value<0.001). 

The study hypothesis was not supported as the results indicated that the association 

between parental knowledge and number of binge-drinking episodes was 

independent of percentage of FSM children. A more parsimonious model without 

interaction effects was a better fit to the data than the model with interaction terms 

(χ2(2)=3, p-value=0.22).  
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Table 7-11 Main and interaction effects of parental knowledge of whereabouts 
and percentage of FSM children on frequency of binge drinking among girls 
reporting alcohol use (N=21,302) in the 2013 ENPE  

 Interaction model 
 Estimate SE 

% FSM children 0.0029 0.0009 
Parental knowledge   

Always know (reference) 0  
Sometimes do not know 0.2356 0.0537 
Never 0.3654 0.0872 

Cross-level interactions   
Sometimes X %FSM -0.0003 0.0008 
Never X %FSM -0.0007 0.0013 

Constant -0.3576 0.1462 
School-level variance  0.0239 0.0055 
Notes: SE: Standard Error  
Models were adjusted for paternal and maternal drinking, paternal and maternal education, child’s age and school type 
Significant results are shown in bold (p-value<0.001) 
 

The analyses were replicated using percentage of highly-educated parents as a 

measure of school SEE (see Table 7-12, page 199). After adding the interaction 

effects, the number of binge-drinking episodes in the past month was found to 

increase 1.4 (e0.3226=1.38; p-value=<.0001) and 1.2 (e0.2135=1.24; p-value=<.0001) 

times for girls whose parents never knew and sometimes did not know their 

whereabouts respectively, compared to those whose parents always knew. 

Percentage of highly-educated parents was not associated with frequency of binge 

drinking (p-value=0.0456).  

Like the results presented previously, the effect of lower levels of parental 

knowledge of children’s whereabouts on binge drinking was not dependent on 

percentage of highly-educated parents among girls, so did not support the study 

hypothesis. The association between parental knowledge and number of binge-

drinking episodes was independent of school SEE. The model without interaction 

effects was found to be a better fit to the data than the interaction model as shown by 

the Likelihood Ratio Test comparing both models (χ2(2)=1, p-value=0.61). 
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Table 7-12 Main and interaction effects of parental knowledge of whereabouts 
and percentage of highly-educated parents on frequency of binge drinking 
among girls reporting alcohol use (N=21,302) in the 2013 ENPE  

 Interaction model 
 Estimate SE 

% highly-educated parents  -0.0015 0.0007 
Parental knowledge   

Always know (reference) 0  
Sometimes do not know 0.2135 0.0352 
Never 0.3226 0.0569 

Cross-level interactions   
Sometimes X %HEP 0.0001 0.0008 
Never X %HEP 0.00001 0.0013 

Constant -0.1232 0.1321 
School-level variance  0.0251 0.0056 
Notes: SE: Standard Error  
Models were adjusted for paternal and maternal drinking, paternal and maternal education, child’s age and school type 
Significant results are shown in bold (p-value<0.001) 
 

7.3.1 Summary of the section 7.3 

As expected, lower levels of parental knowledge of their children’s whereabouts 

were associated with an increase in the number of binge-drinking episodes in boys 

and girls. Overall, the study hypothesis was not supported as the association between 

parental knowledge and number episodes of binge drinking in both genders did not 

vary depending on school SEE. 

7.4 Sensitivity Analyses 

7.4.1 Excluding cases reporting consumption of fictitious drug 

As described in Methods section 5.6.3.1, page 113, analyses testing the study 

hypothesis, that the adverse effect of lower levels of parental knowledge on 

adolescent drinking patterns increases with school social disadvantage, were 

replicated excluding cases reporting consumption of a fictitious drug. This was done 

to identify the potential impact of over-reporting on the results since reporting 

fictitious drug consumption has been associated with over-reporting on substance 

use.14  

Before replicating the analyses, the distribution of non-drinkers, non-binge drinkers 

and binge drinkers according to levels of parental knowledge was examined among 

those without and with reports fictitious drug use in boys (Table 7-13, page 200) and 
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girls (Table 7-14, page 200). In boys, the proportion of non-drinkers whose parents 

sometimes did not know their children’s whereabouts was greater among fictitious 

drug users than non-users. Among non-binge drinkers and binge drinkers, a greater 

proportion had parents who never knew their whereabouts among fictitious drug 

users than non-users. 

Table 7-13 Distribution of non-drinkers, non-binge drinkers and binge drinkers 
according to parental knowledge of children’s whereabouts and reports on 
consumption of fictitious drug in boys in the 2013 ENPE 

 
Non-drinkers 

N=4,631 
Non-binge drinkers 

N=11,353 
Binge drinkers 

N=8,255 

 
No 

N=4,529 
Yes 

N=102 
No 

N=10,999 
Yes 

N=354 
No 

N=7,300 
Yes 

N=955 

Always 84 [83,85] 77.5 [68.3,84.6] 72.9 [72.1,73.7] 62.4 [57.3,67.3] 55.4 [54.3,56.5] 48.9 [45.8,52.1] 

Sometimes 11.4 [10.5,12.3] 18.6 [12.2,27.4] 21.8 [21,22.6] 26.8 [22.5,31.7] 37.1 [36,38.2] 37 [34,40.1] 

Never 4.7[4.1,5.3] 3.9[1.5,10] 5.3 [4.9,5.7] 10.7 [7.9,14.4] 7.5 [6.9,8.1] 14.1 [12.1,16.5] 
Analyses were based on unweighted data 
 

In girls, there were also differences in the proportion of non-drinkers and non-binge 

drinkers whose parents who sometimes did not know their children’s whereabouts 

between the fictitious drug users and non-users (Table 7-14). Like the boys, among 

girls reporting binge drinking, a greater proportion indicated that their parents never 

knew their whereabouts among the fictitious drug users.  

 

Table 7-14 Distribution of non-drinkers, non-binge drinkers and binge drinkers 
according to parental knowledge of children’s whereabouts and reports on 
consumption of fictitious drug in girls in the 2013 ENPE 

 
Non-drinkers 

N=4,446 
Non-binge drinkers 

N=13,829 
Binge drinkers 

N=7,324 

 
No 

N=4,398 
Yes 

N=48 
No 

N=13,567 
Yes 

N=262 
No 

N=6,822 
Yes 

N=502 

Always 90.4 [89.5,91.3] 77.1 [63,87] 81.6 [80.9,82.2] 72.9 [67.2,77.9] 66.6 [65.4,67.7] 53.2 [48.8,57.5] 

Sometimes 6 [5.3,6.7] 14.6 [7.1,27.7] 14.1 [13.6,14.7] 20.2 [15.8,25.5] 27.5 [26.5,28.6] 31.1 [27.2,35.3] 

Never 3.6 [3.1,4.2] 8.3 [3.1,20.4] 4.3 [4, 4.6] 6.9 [4.4,10.6] 5.9 [5.4,6.5] 15.7 [12.8,19.2] 

Analyses based on unweighted data 
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7.4.1.1 Interaction between parental knowledge and school socioeconomic 

environment on non-binge drinking (vs. non-drinking) excluding cases 

reporting fictitious drug use 

Excluding cases with reports of fictitious drug use seems to have no impact on the 

magnitude and direction of the interactions between parental knowledge of 

whereabouts and both measures of school SEE. In concordance to the results shown 

earlier, there was no evidence of interaction effects between parents and schools on 

non-binge drinking (Appendix 16, page 317). In addition, the association between 

both measures of school SEE and non-binge drinking remained unaltered in boys 

and girls. Very slight reductions were observed in the effect of parental knowledge 

on non-binge drinking in boys and girls after excluding cases reporting fictitious 

drug use. Overall, excluding fictitious drug users seems to have a very limited 

impact on the results of the analyses testing cross-level interaction between parental 

knowledge and school SEE on non-binge drinking in boys and girls.  

7.4.1.2 Interaction between parental knowledge and school socioeconomic 

environment on binge drinking (vs. non-binge drinking) among drinkers 

excluding cases reporting fictitious drug use 

After excluding cases reporting fictitious drug use, the association between parental 

knowledge of children’s whereabouts and binge drinking remained independent of 

school SEE in boys and girls (Appendix 16, page 317). The interaction between 

parents who never knew their children’s movements and each measure of school 

SEE consistently changed direction in boys. Also, some changes were observed in 

the effect of parents who never knew their children’s whereabouts which was 

reduced by 36% in boys and 34% in girls, when school SEE was measured as 

percentage of FSM children. Additionally, the associations between both measures 

of school SEE and binge drinking were not modified in either gender.  

In summary, excluding fictitious drug use seems to have a minor impact on the 

cross-level interaction between parental knowledge and school SEE on binge 

drinking, particularly in boys. Although the interactions remained non-significant, 

there were changes in the direction of the interaction and also in the effect of having 

parents who never knew their children’s whereabouts on binge drinking. These 

changes might be related to a greater proportion of boys and girls with parents who 
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never knew their whereabouts being excluded from the analyses due to fictitious 

drug use, compared to those who were included. 

7.4.1.3 Interaction between parental knowledge and school socioeconomic 

environment on frequency of binge drinking among drinkers excluding 

cases reporting fictitious drug use 

The interaction between parental knowledge of children’s whereabouts and school 

SEE on the number of binge-drinking episodes remained non-significant in boys and 

girls after excluding cases with reports of fictitious drug use (Appendix 16, page 

317). However, there were changes in direction in most of the cross-level 

interactions in boys and girls with the exception of the interaction between parents 

who sometimes did not know their children’s movements and percentage of FSM 

children among boys. Also, some changes were observed in the effect of parents who 

never knew their children’s whereabouts, which was reduced by 50% in boys and 

30% in girls, when percentage of FSM children was the measure of school SEE. Like 

the results presented earlier, both measures of school SEE were not associated with 

frequency of binge drinking in boys and girls.  

Overall, the exclusion of cases reporting fictitious drug use appears to affect the 

direction of the cross-level interaction between parental knowledge and school SEE 

on frequency of binge drinking in boys and girls. A similar impact on the results was 

observed when cases reporting fictitious drug use were excluded from the analysis 

examining the cross-level interaction between parental knowledge and school SEE 

on binge drinking in boys.  

7.4.2 Excluding cases providing inconsistent evidence of drinking in the 2013 

ENPE 

Analyses testing the cross-level interaction between parental knowledge of 

children’s whereabouts and school SEE were also replicated excluding cases with 

inconsistent reports on alcohol use within the group classified as non-binge drinkers 

(see Methods, section 5.6.3.2, page 116). Participants who provided inconsistent 

responses on alcohol use may have been misclassified into the group of non-binge 

drinkers instead of the group of non-drinkers. Excluding participants with 

inconsistent responses on alcohol use from the analysis allows the examination of 

the extent to which results may have been affected by this misclassification. Results 
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from the sensitivity analysis confirmed results presented earlier in this chapter, 

indicating that the inclusion of participants with inconsistent responses does not 

seem to impact the results (Appendix 17, page 321). 

7.4.3 Using school year instead of child’s age 

The interaction between parental knowledge of children’s whereabouts and school 

SEE on drinking patterns was also examined using school year instead of child’s age 

in the models (see Methods, section 5.6.3.3, page 119). Like the results presented 

earlier in this chapter, the cross-level interactions between school and parental 

characteristics remained non-significant when school year was used instead of 

child’s age. Incorporating this design variable into the models did not have an impact 

on the results (Appendix 18, page 325). 

7.4.4 Replicating analyses using data collected in the ENPE 2011 

Analyses using the data collected in 2011 were also conducted to test the study 

hypothesis that the adverse effect of lower levels of parental knowledge on 

adolescent drinking patterns increases with school social disadvantage. The study 

hypothesis was not supported as the effect of both school SEE and parental 

knowledge of children’s whereabouts on non-binge drinking, binge drinking and 

frequency of binge drinking were independent (Appendix 19, page 329). These 

results confirmed those obtained from the analysis using the 2013 ENPE. 

7.4.5 Summary of section 7.4 

In this section, the results from two sensitivity analyses and from the analyses testing 

the study hypothesis using data from the 2011 ENPE were presented. 

The exclusion of participants reporting fictitious drug use may have an effect in 

reducing the magnitude of the association between parents who never knew their 

children’s whereabouts and binge drinking and frequency of binge drinking. These 

changes were observed in boys and girls, especially when school SEE was measured 

as percentage of FSM children.  The interaction involving this category of parental 

knowledge was also affected when fictitious drug use cases were excluded, even 

though it remained non-significant. As mentioned previously, this might be 

explained by differences between the group reporting binge drinking being included 

or excluded from the analysis due to fictitious drug consumption. Those excluded 
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from analyses appeared to be more likely to indicate that their parents never knew 

their whereabouts.  

The exclusion of participants from the analyses who may have been misclassified as 

non-binge drinkers due to inconsistent responses on alcohol use did not have any 

substantial effect on the results from the analysis including such cases. Also, the use 

of school year instead of child’s age did not affect the results presented previously in 

this chapter. In addition, the replication of the analysis using the 2011 ENPE 

corroborated the results obtained when the data collected in 2013 were analysed. 

7.5 Summary of the chapter 

Overall, the study hypotheses that the adverse effect of lower levels of parental 

knowledge of children’s whereabouts on non-binge drinking (vs. non-drinking) 

increases with school social advantage and the adverse effect of lower level of 

parental knowledge on binge drinking (vs. non-binge drinking) and frequent binge 

drinking increases with school social disadvantage were not supported. The results 

showed that the associations between parental knowledge of children’s whereabouts 

and non-binge drinking, binge drinking and the number of episodes of binge 

drinking were independent of school SEE in both genders.  

The results presented in this chapter corroborated the adverse effect of lower levels 

of parental knowledge increasing the chances of non-binge drinking and binge 

drinking and the number of episodes of binge drinking in both genders.  

The exclusion of cases reporting fictitious drug use seems to have no major impact 

on the analyses conducted to examine the cross-level interaction in non-binge 

drinking (vs. non-binge drinking). When the number of episodes of binge drinking 

was analysed, the exclusion of these cases had some minor impact changing the 

direction of most interactions, even though results showed that the effect of parental 

knowledge on frequent binge drinking was independent of school SEE. Changes in 

the direction of the association could be explained by a greater proportion of boys 

and girls among the binge drinker group being excluded from the analyses who 

reported having parents who never knew their whereabouts compared to those 

included in the sensitivity analyses.  
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Analyses excluding cases with inconsistent responses did not have an impact on the 

results presented in this chapter. In addition, the replication of the analysis using data 

collected in 2011 confirmed the effect of parental knowledge of children’s 

whereabouts. 

This chapter addressed the association between parental knowledge of children’s 

whereabouts in the context of school SEE. The next chapter adds further 

examination of the crucial influence of peer drinking in the school context. Results 

presented in both chapters contribute to a better understanding of the mechanisms by 

which school may influence adolescent drinking.  
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Chapter 8 Role of friends’ drinking within the context of school 

socioeconomic environment 

This chapter presents the results from the analyses testing the study hypothesis that 

‘the association between school SEE and adolescent drinking is mediated by friends’ 

drinking’ (Hypothesis 4.1, section 4.1.2, page 74). In the conceptual model, 

adolescent drinking is perceived as being influenced by peer culture in school 

settings. The concentration of alcohol-using peers within a school could facilitate the 

formation of positive attitudes toward alcohol use, reinforce drinking behaviours and 

support its consumption as normative.188 Social interactions with alcohol-consuming 

schoolmates are thought to contribute to the transmission of drinking patterns.187 

However, how school socioeconomic context relates to substance use through peer 

influences has been scarcely examined.121  

This chapter is organised as follows: results of the analyses testing whether friends’ 

drinking mediates the association between school SEE and non-binge drinking in 

boys and girls are presented (section 8.1), as well as results from the analyses of 

binge drinking (section 8.2), followed by the results from testing the effect of 

friends’ drinking on the association between school SEE and frequency of binge 

drinking (section 8.3). Results from the analyses examining the association between 

school SEE and friends’ drinking are presented as additional findings (section 8.4.1 

and 8.4.2) followed by an alternative method to test whether friends’ drinking 

mediates the association between school SEE and adolescent drinking patterns 

(section 8.4.3). A summary of the results showed in this chapter is in section 8.5. 

8.1 Role of friends’ drinking within the context of school socioeconomic 

environment in non-binge drinking (vs. non-drinking) 

The study hypothesis that ‘the association between school SEE and non-binge 

drinking (vs. non-drinking) is mediated by perceived levels of friends’ drinking’ was 

tested as described in section 5.6.2.6, page 111. Friends’ drinking was added to the 

total effect model to examine whether the association between school SEE and non-

binge drinking (vs. non-drinking) was altered after this adjustment. The percentage 

reduction in the coefficients before and after adjustment was calculated and a test 

was also carried out to see if both coefficients differed significantly. Like the 

previous models, each measure of school SEE was examined in boys and girls 
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separately. As mentioned earlier, in order to avoid false positive results due to 

multiple comparisons, the alpha level was set at 0.1% (see Section 5.6, page 98). 

Boys 

Table 8-1, page 208 shows the results of the analyses examining the association 

between percentage of FSM children and non-binge drinking (vs. non-drinking) 

among boys before and after adding levels of friends’ drinking to the model. As 

expected, levels of friends’ drinking were associated with higher odds of non-binge 

drinking. Boys with less than half of friends and those with at least half of friends 

who consumed alcohol regularly were 2.2 and 2.6 times more likely to consume 

alcohol respectively than those with no alcohol-consuming friends.  

The study hypothesis that ‘the association between the percentage of FSM children 

and non-binge drinking (vs. non-drinking) is mediated by perceived levels of friends’ 

drinking’ was not supported as this association remained significant after friends’ 

drinking was added to the models and its magnitude was reduced very little (7%). 

There were no differences between the estimate from the model without friends’ 

drinking (OR=0.9914) and the estimate from the model with friends’ drinking 

(OR=0.991) (z=-0.276, p-value=0.78).  
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Table 8-1 Association between percentage of FSM children and non-binge 
drinking (vs. non-drinking) before and after adjustment for friends’ drinking 
among boys (N=16,118) in the 2013 ENPE  

 Total effect model Direct effect model 

 OR 95% CI OR 95% CI 

% FSM children  0.991 0.988, 0.994 0.991 0.988, 0.994 

Friends’ drinking     

None -- -- 1.000 -- 

Less than half -- -- 2.169 1.986, 2.367 

At least half -- -- 2.641 2.379, 2.932 

Constant -5.030 -5.510, -4.547 -4.171 -4.657, -3.685 

 Variance SE Variance SE 

Municipality-level  0.032 0.012 0.030 0.011 

School-level  0.051 0.026 0.056 0.027 

School class-level  0.122 0.037 0.091 0.036 
Notes: OR odds ratio, 95% CI: 95% Confidence Interval, SE: Standard Error   
Constant, municipality-level variance, school-level variance and school class-level variance parameters are in log-odds scale. 
Models were adjusted for parental knowledge of children’s whereabouts, paternal and maternal drinking, paternal and 
maternal education, child’s age and school type. 
Significant results are shown in bold (p-value<0.001) 
Total effect model was presented in Chapter 6 
 

The analyses described above were replicated using percentage of highly-educated 

parents as a measure of school SEE and adding perceived levels of friends’ drinking 

to the model (Table 8-2, page 209). Results confirmed the adverse effect of alcohol-

consuming friends increasing the odds of non-binge drinking. Like the results 

presented earlier, the odds of non-binge drinking increased 2.2 and 2.6 times in boys 

with less than half and with at least half of friends who consumed alcohol regularly 

respectively compared to those with no alcohol-using friends.  

The results did not support the study hypothesis as the positive association between 

percentage of highly-educated parents and non-binge drinking remained significant 

after accounting for perceived levels of alcohol-using friends among boys. 

Compared to the model with no friends’ drinking, the percentage reduction in the 

magnitude of the association was very small (5%) after adding friends’ drinking to 

the model, but there was no significant difference between both coefficients (1.0084 

versus 1.008; z=-0.793, p-value=0.43).  
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Table 8-2 Association between percentage of highly-educated parents and non-
binge drinking (vs. non-drinking) before and after adjustment for friends’ 
drinking among boys (N=16,118) in the 2013 ENPE  

 Total effect model Direct effect model 

 OR 95% CI OR 95% CI 
% highly-educated parents 1.008 1.006, 1.011 1.008 1.006, 1.010 

Friends’ drinking     

None -- -- 1.00 -- 

Less than half -- -- 2.169 1.987, 2.368 

At least half -- -- 2.638 2.377, 2.929 

Constant -5.830  -6.277, -5.383 -4.922 -5.374, -4.469 

 Variance SE Variance SE 

Municipality-level  0.032 0.011 0.030 0.011 

School-level  0.053 0.026 0.057 0.027 

School class-level  0.116 0.036 0.085 0.036 
Notes: 95% CI: 95% Confidence Interval, SE: Standard Error   
Constant, municipality-level variance, school-level variance and school class-level variance parameters are in log-odds scale. 
Models were adjusted for parental knowledge of children’s whereabouts, paternal and maternal drinking, paternal and 
maternal education, child’s age and school type. 
Significant results are shown in bold (p-value<0.001) 
Total effect model was presented in Chapter 6 
 

Girls 

The results of the analyses conducted to test the study hypothesis that ‘the 

association between school SEE and adolescent drinking is mediated by perceived 

levels of friend’s drinking’ on girls are presented in this section. This step consisted 

of examining the association between percentage of FSM children and non-binge 

drinking (vs. non-drinking) before and after the addition of levels of friends’ 

drinking to the models (Table 8-3, page 210). As expected, there was a significant 

association between perceived levels of friends’ drinking and non-binge drinking. 

The odds of non-binge drinking were 2.4 times higher among girls with less than 

half of their friends using alcohol than those with no alcohol-consuming friends. 

Girls reporting that ‘at least half of their friends consumed alcohol regularly’ were 

3.5 times more likely to non-binge drink alcohol than those reporting no alcohol-

using friends.  

The results did not support the study hypothesis as the association between 

percentage of FSM children and non-binge drinking remained significant and its 

magnitude was slightly reduced (10%) when friends’ drinking was taken into 
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account (OR=0.993 vs. OR=0.994). These two estimates did not statistically differ 

(z= -0.259, p-value=0.8).  

 

Table 8-3 Association between percentage of FSM children and non-binge 
drinking (vs. non-drinking) before and after adjustment for friends’ drinking 
among girls (N=18,383) in the 2013 ENPE  

 Total effect model Direct effect model 

 OR 95% CI OR 95% CI 

% FSM children 0.993  0.990, 0.996 0.994 0.991, 0.997 

Friends’ drinking     

None -- -- 1.000 -- 

Less than half -- -- 2.387 2.191, 2.601 

At least half -- -- 3.454 3.090, 3.860 

Constant -5.144 -5.635, -4.653 -4.499 -4.990, -4.008 

 Variance SE Variance SE 

Municipality-level  0.041    0.013 0.040 0.013     

School-level  0.046    0.027 0.050 0.027     

School class-level  0.191   0.038 0.148 0.038     
Notes: OR odds ratio, 95% CI: 95% Confidence Interval, SE: Standard Error   
Constant, municipality-level variance, school-level variance and school class-level variance parameters are in log-odds scale. 
Models were adjusted for parental knowledge of children’s whereabouts, paternal and maternal drinking, paternal and 
maternal education, child’s age and school type. 
Significant results are shown in bold (p-value<0.001) 
Total effect model was presented in Chapter 6 
 

Analyses to examine the association between percentage of highly-educated parents 

and non-binge drinking among girls before and after adding friends’ drinking to the 

models were conducted next (Table 8-4, page 211). The results agreed with those 

shown earlier in this section, that having alcohol-consuming friends had a 

detrimental effect, increasing the odds of non-binge drinking among girls. The odds 

of non-binge drinking were 2.4 and 3.5 times higher for girls reporting that ‘less than 

half’ and ‘at least half’ of their friends consumed alcohol respectively compared to 

those reporting no alcohol-using friends.  

The positive association between percentage of highly–educated parents and non-

binge drinking was no longer significant (p-value=0.001), after accounting for levels 

of friends’ drinking. Although there was a 16% reduction in the magnitude of the 

association after controlling for friends’ drinking, the hypothesis was not supported 
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since there was no statistical difference (z=0.447, p-value=0.65) in this magnitude 

before and after adjustment for friends’ drinking.  

 

Table 8-4 Association between percentage of highly-educated parents and non-
binge drinking (vs. non-drinking) before and after adjustment for friends’ 
drinking among girls (N=18,383) in the 2013 ENPE  

 Total effect model Direct effect model 

 OR 95% CI OR 95% CI 

% highly-educated parents 1.005 1.003, 1.008 1.004 1.002, 1.007 

Friends’ drinking     

None -- -- 1.00 -- 

Less than half -- -- 2.386 2.189, 2.600 

At least half -- -- 3.449 3.086, 3.854 

Constant -5.699 -6.146, -5.251 -4.995 -5.445, -4.546 

 Variance SE Variance SE 

Municipality-level  0.039 0.013 0.038 0.013 

School-level  0.048 0.027 0.051 0.272 

School class-level  0.191 0.039 0.148 0.038 
Notes: 95% CI: 95% Confidence Interval, SE: Standard Error   
Constant, municipality-level variance, school-level variance and school class-level variance parameters are in log-odds scale. 
Models were adjusted for parental knowledge of children’s whereabouts, paternal and maternal drinking, paternal and 
maternal education, child’s age and school type. 
Significant results are shown in bold (p-value<0.001) 
Total effect model was presented in Chapter 6 
 

8.1.1 Summary of section 8.1 

Overall, the results suggest that the association between school SEE and non-binge 

drinking (vs. non-drinking) was not fully mediated by perceived levels of friends’ 

drinking as the association remained significant when friends’ drinking was added to 

the models in both genders.  There was also some reduction in the magnitude of the 

association between each measure of school SEE and non-binge drinking in boys and 

girls, but estimates from the model without and with friends’ drinking were not 

significantly different. Only the association between percentage of highly-educated 

parents and non-binge drinking among girls was reduced to non-significant levels 

when friends’ drinking was added to the model, but the magnitude of the association 

before and after adjustment for friends’ drinking did not differ substantially.  

As expected, the adverse effect of having alcohol-consuming friends increased the 

chances of non-binge drinking (vs. non-drinking) in both genders.  
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8.2 Role of friends’ drinking within the context of school socioeconomic 

environment in binge drinking (vs. non-binge drinking) 

The steps described above were followed in order to test the study hypothesis that 

‘the association between school SEE and binge drinking is mediated by levels of 

friends’ drinking’ in the group classified as either non-binge drinkers or binge 

drinkers. This analysis involved examining the association between school SEE and 

binge drinking before and after adjustment for friends’ drinking in boys and girls 

reporting alcohol use separately. Due to multiple testing, the significance level was 

set at 0.001 to avoid Type I errors (section 5.6, page 98). 

Boys  

This section presents the analysis conducted to examine the association between 

percentage of FSM children and binge drinking (vs. non-binge drinking) before and 

after controlling for perceived levels of friends’ drinking in boys reporting alcohol 

use. This tested the hypothesis that ‘the association between school SEE and binge 

drinking is mediated by perceived levels of friend’s drinking’ (Table 8-5, page 213). 

The results show that levels of friends’ drinking were significantly associated with 

binge drinking. The odds of binge drinking were 1.5 times higher among boys 

reporting that less than half of their friends consumed alcohol compared to those 

with no alcohol-consuming friends. Boys that at least half of their friends drank 

alcohol were 3.6 times more likely to binge drink than those with no alcohol-using 

friends.  

The positive association between percentage of FSM children remained significant 

and strengthened (20%) after adding the perceived number of alcohol-consuming 

friends to the model (Table 8-5, page 213). However, results did not support the 

study hypothesis as the magnitude of this association did not statistically differ from 

the association observed in the model without friends’ drinking (z= -0.578, p-

value=0.563).  
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Table 8-5 Association between percentage of FSM children and binge drinking 
(vs. non-binge drinking) before and after adjustment for friends’ drinking 
among boys reporting alcohol use (N=19,844) in the 2013 ENPE  

 Total effect model Direct effect model 

 OR 95% CI OR 95% CI 

% FSM children 1.008 1.006, 1.011 1.010 1.007, 1.012 

Friends’ drinking     

None -- -- 1.00 -- 

Less than half -- -- 1.482 1.351, 1.627 

At least half -- -- 3.632 3.321, 3.973 

Constant -6.203 -6.622, -5.783 -4.590  -5.214, -3.966 

 Variance SE Variance SE 

Municipality-level  0.005   0.006 0.002 0.006 

School-level  0.046     0.018 0.035 0.018 

School class-level  0.175  0.027 0.141 0.027 
Notes: OR odds ratio, 95% CI: 95% Confidence Interval, SE: Standard Error   
Constant, municipality-level variance, school-level variance and school class-level variance parameters are in log-odds scale. 
Models were adjusted for parental knowledge of children’s whereabouts, paternal and maternal drinking, paternal and 
maternal education, child’s age and school type. 
Significant results are shown in bold (p-value<0.001) 
Total effect model was presented in Chapter 6 
 

The analyses were replicated to examine the association between percentage of 

highly-educated parents and binge drinking (vs. non-binge drinking) among boys 

reporting alcohol use after the addition of the perceived levels of alcohol-consuming 

friends to the model (Table 8-6, page 214). The results agreed with those shown 

above, that having alcohol-consuming friends had an adverse effect, increasing the 

odds of binge drinking. The odds of binge drinking were 1.5 times higher for those 

with less than half of their friends consuming alcohol. Having at least half of friends 

who consumed alcohol increased the odds of binge drinking 3.6 times compared to 

those with no alcohol-consuming friends.  

The study hypothesis was not supported as the non-linear association between 

percentage of highly-educated parents and binge drinking remained significant and 

the magnitude of the linear term strengthened very little (6%) after friends’ drinking 

was added to the model. There was no statistical difference between the linear terms 

in the model without and with friends’ drinking (z=0.221, p-value=0.825).  
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Table 8-6 Association between percentage of highly-educated parents and binge 
drinking (vs. non-drinking) before and after adjustment for friends’ drinking 
among boys reporting alcohol use (N=19,844) in the 2013 ENPE  

 Total effect model Direct effect model 
 OR 95% CI OR 95% CI 
% highly-educated parents 0.986 0.981-0.992 0.985 0.98-0.991 

% highly-educated parents (Quad) 1.0001 1.00005-1.0002 1.0001 1.00005-1.0002 

Friends’ drinking     

None -- -- 1.000 -- 

Less than half -- -- 1.482 1.350-1.623 

At least half -- -- 3.627 3.316-3.968 

Constant -5.460 -5.847,-5.074 -4.587 -4.978; -4.197 

 Variance SE Variance SE 

Municipality-level  0.004 0.006 0.002 0.006 

School-level  0.048 0.019 0.039 0.018 

School class-level  0.176 0.027 0.141 0.027 
Notes: 95% CI: 95% Confidence Interval, SE: Standard Error   
Constant, municipality-level variance, school-level variance and school class-level variance parameters are in log-odds scale. 
Models were adjusted for parental knowledge of children’s whereabouts, paternal and maternal drinking, paternal and 
maternal education, child’s age and school type. 
Significant results are shown in bold (p-value<0.001) 
Total effect model was presented in Chapter 6 
 

Girls 

As described earlier, the study hypothesis that ‘the association between school SEE 

and adolescents drinking patterns is mediated by perceived levels of friends’ 

drinking’ was tested, examining this association before and after adjustment for 

perceived levels of friends’ drinking (Table 8-7, page 215). As expected, perceived 

levels of friends’ drinking were strongly associated with binge drinking among girls. 

Girls who had less than half of friends using alcohol were twice as likely to engage 

in binge drinking as those who had no alcohol-using friends. The odds of binge 

drinking were 5 times higher for those reporting that at least half of their friends 

consumed alcohol than those who had no alcohol-using friends. 

The study hypothesis was not supported as the association between percentage of 

FSM children and binge drinking (vs. non-binge drinking) remained statistically 

significant and seemed to strengthen (13%) after adding the perceived levels of 

friends’ drinking to the model (1.010 versus 1.011). However, the estimates from 

both models did not statistically differ (z= -0.68, p-value=0.49).  
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Table 8-7 Association between percentage of FSM children and binge drinking 
(vs. non-binge drinking) before and after adjustment for friends’ drinking 
among girls (N=21,302) in the 2013 ENPE  

 Total effect model Direct effect model 

 OR 95% CI OR 95% CI 

% FSM children 1.010 1.007, 1.012 1.011 1.009, 1.014 

Friends’ drinking     

None -- -- 1.00 -- 

Less than half -- -- 1.950 1.773, 2.144 

At least half -- -- 4.920 4.483, 5.400 

Constant -4.403 -4.817, -3.989 -3.942 -4.357, -3.527 

 Variance SE Variance SE 

Municipality-level  0.005 0.006 0.003 0.006 

School-level  0.033 0.018 0.021 0.017 

School class-level  0.220 0.028 0.148 0.027 
Notes: OR odds ratio, 95% CI: 95% Confidence Interval, SE: Standard Error   
Constant, municipality-level variance, school-level variance and school class-level variance parameters are in log-odds scale. 
Models were adjusted for parental knowledge of children’s whereabouts, paternal and maternal drinking, paternal and 
maternal education, child’s age and school type. 
Significant results are shown in bold (p-value<0.001) 
Total effect model was presented in Chapter 6 
 

Similar results were observed when school SEE was measured as percentage of 

highly-educated parents (Table 8-8, page 216). Having alcohol-consuming friends 

had an adverse effect, increasing the odds of binge drinking among girls. Girls with 

less than half of friends who consumed alcohol were twice as likely to binge drink 

compared to those with no alcohol-consuming friends. Girls who reported that at 

least half of their friends consumed alcohol regularly were five times more likely to 

binge drink than those with no alcohol-consuming friends.  

The results did not support the study hypothesis as the negative association between 

percentage of highly-educated parents and binge drinking (vs. non-binge drinking) 

remained significant after controlling for perceived number of alcohol-using friends. 

This association was also stronger (22%) when friends’ drinking was taken into 

account (OR=0.994 95%CI 0.992-0.997 versus OR=0.992 95%CI 0.99-0.994), but 

there was no statistical difference between both estimates (z= 1.05, p-value=0.295).  
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Table 8-8 Association between percentage of highly-educated parents and binge 
drinking (vs. non-binge drinking) before and after adjustment for friends’ 
drinking among girls reporting alcohol use (N=21,302) in the 2013 ENPE  

 Total effect model Direct effect model 

 OR 95% CI OR 95% CI 

% highly-educated parents 0.993 0.992, 0.997 0.992 0.99, 0.994 

Friends’ drinking     

None -- -- 1.000 -- 

Less than half -- -- 1.952 1.775, 2.146 

At least half -- -- 4.939 4.500, 5.420 

Constant -3.593 -3.971, -3.215 -3.008 -3.39, -2.63 

 Variance SE Variance SE 

Municipality-level  0.003 0.006 0 0 

School-level  0.032 0.018 0.020 0.015 

School class-level  0.225 0.028 0.153 0.027 
Notes: OR odds ratio, 95% CI: 95% Confidence Interval, SE: Standard Error   
Constant, municipality-level variance, school-level variance and school class-level variance parameters are in log-odds scale. 
Models were adjusted for parental knowledge of children’s whereabouts, paternal and maternal drinking, paternal and 
maternal education, child’s age and school type. 
Significant results are shown in bold (p-value<0.001) 
Total effect model was presented in Chapter 6 
 

8.2.1 Summary of section 8.2 

Overall, the study hypothesis that ‘the association between school SEE and binge 

drinking (vs. non-binge drinking) was mediated by friends’ drinking’ was not 

supported as this association remained significant in boys and girls and for each 

measure of school SEE. Although the magnitude of the association strengthened in 

girls and in boys when the school SEE was measured as percentage of FSM children, 

the magnitude did not differ compared to the model without friends’ drinking. 

8.3 Role of friends’ drinking within the context of school socioeconomic 

environment in frequency of binge drinking 

Analyses conducted to test the study hypothesis ‘that the association between school 

SEE and frequency of binge drinking is mediated by friends’ drinking consisted of 

examining this association before and after adjustment for friends’ drinking among 

drinkers. The steps described in previous sections were followed to examine whether 

this association was reduced after adding friends’ drinking. The alpha level was set 

at 0.1% in order to avoid false positive results due to multiple testing (see section 

5.6, page 98). 
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Boys  

Table 8-9 shows the analysis conducted to examine the association between 

percentage of FSM children and frequency of binge drinking before and after 

adjustment for friends’ drinking. The average number of binge drinking episodes 

increased by a factor of 1.2 (e(0.1865)=1.21, p=<.0001) for boys who had at least half 

of friends that consumed alcohol.  

The study hypothesis was not supported as the association between percentage of 

FSM children and frequency of binge drinking remained statistically non-significant 

after adding perceived levels of friends’ drinking to the model. Although the 

association between percentage of FSM children and frequency of binge drinking 

was slightly accentuated in the model with friends’ drinking, the estimate did not 

statistically differ from the magnitude of the association observed in the model 

without friends’ drinking (z=-0.296, p-value=0.77). 

 

Table 8-9 Association between percentage of FSM children and frequency of 
binge drinking before and after adjustment for friends’ drinking among boys 
reporting alcohol use (N=19,844) in the 2013 ENPE  

 Total effect model Direct effect model 

 Estimate SE Estimate SE 

% FSM children  0.0003 0.0007 0.0006 0.0007 

Friends’ drinking     

None (ref) -- -- 0 -- 

Less than half -- -- -0.1025 0.0349 

At least half -- -- 0.1865 0.0310 

Constant -0.1973 0.1243 -0.1027 0.1235 

School-level variance  0.0145 0.0040 0.0100 0.0036 
Notes: SE: Standard Error  
Models were adjusted for parental knowledge of children’s whereabouts, paternal and maternal drinking, paternal and 
maternal education, child’s age and school type 
Significant results are shown in bold (p-value<0.001) 
Total effect model was presented in Chapter 6 
 

The analyses were replicated to examine the association between percentage of 

highly-educated parents and frequency of binge drinking among boys before and 

after the addition of perceived levels of alcohol-consuming friends to the model 

(Table 8-10 page 218). Like the results shown above, having at least half of friends 
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that consumed alcohol had an adverse effect, increasing frequency of binge drinking. 

The average number of episodes of binge drinking increased 1.2 times (e(0.186)=1.21, 

p=<.0001) for boys with at least half of friends who consumed alcohol compared to 

those with no alcohol-consuming friends.  

Results did not support the study hypothesis as the association between percentage 

of highly-educated parents and frequency of binge drinking seemed to be more 

pronounced but remained non-significant after taking into account perceived number 

of alcohol-using friends. In addition, there were no statistical differences in the 

estimates from the model before and after adjustment for friends’ drinking (z=0.377, 

p-value=0.71). 

Table 8-10 Association between percentage of highly-educated parents and 
frequency of binge drinking before and after adjustment for friends’ drinking 
among boys reporting alcohol use (N=19,844) in the 2013 ENPE  

 Total effect model Direct effect model 

 Estimate SE Estimate SE 

% highly-educated parents -0.0003 0.0005 -0.0006 0.0005 

Friends’ drinking     

None (ref) -- -- 0 -- 

Less than half -- -- -0.1033 0.0349 

At least half -- -- 0.1864 0.0310 

Constant -0.1843 0.1122 -0.0547 0.1122 

School-level variance  0.0145 0.0041 0.0102 0.0036 
Notes: SE: Standard Error  
Models were adjusted for parental knowledge of children’s whereabouts, paternal and maternal drinking, paternal and 
maternal education, child’s age and school type 
Significant results are shown in bold (p-value<0.001) 
Total effect model was presented in Chapter 6 
 

Girls 

Analyses testing the study hypothesis that ‘the association between school SEE and 

frequency of binge drinking is mediated by perceived levels of friend’s drinking’ on 

girls are shown in Table 8-11, page 219. This step involved examining the 

association between percentage of FSM children and frequency of binge drinking 

before and after the addition of friends’ drinking to the models (Table 8-11, page 

219). Levels of friends’ drinking were associated with frequency of binge drinking. 

The average number of episodes of binge drinking increased by 60% (e(0.456)=1.6, 
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p=<.0001) for girls who had at least half of friends that consumed alcohol compared 

to those with no alcohol-using friends.  

The association between percentage of FSM children and frequency of binge 

drinking became statistically significant after adding friends’ drinking to the model 

(e(0.0033)=1.003, p-value=<.0001). However, the study hypothesis was not supported 

as there was no statistical difference between the estimates of this association before 

and after adjustment for friends’ drinking (z= -0.48, p-value=0.63).  

Table 8-11 Association between percentage of FSM children and frequency of 
binge drinking before and after adjustment for friends’ drinking among girls 
reporting alcohol use  (N=21,302) in the 2013 ENPE  

 Total effect model Direct effect model 

 Estimate SE Estimate SE 

% FSM children 0.0028 0.0009 0.0033 0.0008 

Friends’ drinking     

None (Ref) -- -- 0 -- 

Less than half -- -- 0.107 0.0461 

At least half -- -- 0.4560 0.0426 

Constant -0.3486 0.145 -0.4067 0.1444 

School-level variance  0.0239 0.0055 0.0131 0.0044 
Notes: SE: Standard Error  
Models were adjusted for parental knowledge of children’s whereabouts, paternal and maternal drinking, paternal and 
maternal education, child’s age and school type 
Significant results are shown in bold (p-value<0.001) 
Total effect model was presented in Chapter 6 
 

Analyses to examine the association between percentage of highly-educated parents 

and frequency of binge drinking among girls after adding friends’ drinking to the 

models were conducted next (Table 8-12, page 220). The results were similar to 

those presented above as having alcohol-using friends had a detrimental effect, 

increasing the number of events of binge drinking among girls. Specifically, the 

average number of binge drinking episodes increased by 60% (e(0.454)=1.6, p=<.0001) 

for girls at least half of whose friends consumed alcohol compared to those with no 

alcohol-using friends.  

The results did not support the study hypothesis as the negative association between 

percentage of highly-educated parents and frequency of binge drinking remained 

non-significant after accounting for levels of friends’ drinking. The magnitude of the 
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association was accentuated (33%) in the models with friends’ drinking compared to 

the model not adjusted for this variable (-0.0015 to -0.0020). However, these 

estimates were not statistically different (z= 0.563, p-value=0.57). 

Table 8-12 Association between percentage of highly-educated parents and 
frequency of binge drinking before and after adjustment for friends’ drinking 
among girls reporting alcohol use (N=21,302) in the 2013 ENPE  

 Total effect model Direct effect model 

 Estimate SE Estimate SE 

% highly-educated parents -0.0015 0.0007 -0.0020 0.0007 

Friends’ drinking     

None (ref) -- --   

Less than half -- -- 0.1062 0.0461 

At least half -- -- 0.4542 0.0426 

Constant 0.1264 0.1316 -0.1335 0.133 

School-level variance  0.0250 0.0056 0.0142 0.0045 
Notes: SE: Standard Error  
Models were adjusted for parental knowledge of children’s whereabouts, paternal and maternal drinking, paternal and 
maternal education, child’s age and school type 
Significant results are shown in bold (p-value<0.001) 
Total effect model was presented in Chapter 6 
 

8.3.1 Summary of section 8.3 

Overall the study hypothesis that ‘the association between school SEE and frequency 

of binge drinking is mediated by friends’ drinking was not supported as this 

association remained non-significant in boys, regardless of the measure of school 

environment used. This was also the case for girls when school SEE was measured 

as percentage of highly-educated parents. The association between percentage of 

FSM children and frequency of binge drinking became significant after adding 

friends’ drinking to the model, but the estimates from both models –with and without 

friends’ drinking– did not differ significantly.  
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8.4 Additional findings 

8.4.1 Association between school socioeconomic environment and friends’ 

drinking among non-drinkers and non-binge drinkers 

Testing for potential mediation requires examining the association between the 

explanatory variable (school SEE) and the mediating variable (friends’ drinking). 

The association between school SEE and friends’ drinking was examined using 

multilevel multinomial logistic regression. Perceived levels of friends’ drinking were 

regressed on each measure of school SEE separately. The adjustment approach 

followed previously was adopted in this case, that is models were adjusted for 

parental knowledge of children’s whereabouts, parental drinking, parental education, 

child’s age and school type. The association was examined first within the group of 

non-drinkers and non-binge drinkers and separately in boys and girls. Due to 

multiple comparisons, the alpha level was set at 0.1% in order to prevent Type I 

error (see Section 5.6, page 98). 

Boys 

Table 8-13 shows the results of the analyses examining the association between 

percentage of FSM children and perceived levels of friends’ drinking within the 

group of boys reporting non-drinking and non-binge drinking. Models were adjusted 

for sociodemographics and parental characteristics and accounted for the hierarchical 

structure of data. Due to convergence issues, only school and school classes were 

added as levels to the models.  

The results indicated that school disadvantage measured as percentage of FSM 

children was negatively associated with levels of friends’ drinking over and above 

sociodemographics and parental characteristics. The odds of ‘having less than half of 

friends’ and ‘at least half of friends who consumed alcohol regularly’ versus having 

no alcohol-consuming friends decreased as the percentage of FSM children increased 

(OR=0.995 95%CI 0.993, 0.998 and OR=0.993 95%CI 0.99, 0.996). The results 

were similar to the association between percentage of FSM children and non-binge 

drinking presented in section 6.2, page 134. These results indicated that the more 

socially deprived the school a boy attends, the lower the chances of having less than 

half and at least half of their friends consume alcohol. 
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Table 8-13 Association between percentage of FSM children and levels of 
friends’ drinking among male non-drinkers and non-binge drinkers (N=16,118) 
in the 2013 ENPE  

 Less than half of friends vs. 
none At least half of friends vs. none 

 Estimate 95% CI Estimate 95% CI 

% FSM children  -0.005 -0.007 -0.002 -0.007 -0.010 -0.004 

Constant -5.436 -5.844 -5.028 -8.939 -9.398 -8.481 

 Variance SE  Variance SE  

School-level  0.004 0.016  0.003 0.019  

School class-level  0.117 0.028  0.207 0.035  
Notes: 95% CI: 95% Confidence Interval, SE: standard error 
Parameter estimates are in log-odds scale. 
Models were adjusted for parental knowledge of children’s whereabouts, paternal and maternal drinking, paternal and 
maternal education, child’s age and school type. 
Significant results are shown in bold (p-value<0.001) 
 

Table 8-14, page 223 shows the results of examining whether percentage of highly-

educated parents is associated with levels of friends’ drinking among boys. The 

adjustment approach described earlier was also followed in this case. Like the 

previous models, the nested structure of data was taken into account, but only 

schools and school classes were added as levels to the models due to convergence 

issues. 

The results were in part concordant with those presented earlier, as an increase in 

percentage of highly-educated parents increased the odds of ‘having at least half of 

friends consume alcohol’ versus none (OR=1.005 95%CI 1.003, 1.008). This 

association was independent of the effect of sociodemographics, parental 

characteristics and school type on levels of friends’ drinking. However, the 

association between percentage of highly-educated parents and having less than half 

of alcohol-consuming friends versus none did not reach the significance level set for 

this study (p-value<0.001).  
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Table 8-14 Association between percentage of highly-educated parents and 
levels of friends’ drinking among male non-drinkers and non-binge drinkers 
(N=16,118) in the 2013 ENPE  

 Less than half of friends vs. 
none At least half of friends vs. none 

 Estimate 95% CI Estimate 95% CI 

% highly-educated parents 0.003 0.0006 0.005 0.005 0.003 0.008 

Constant -5.780 -6.159 -5.400 -9.508 -9.938 -9.078 

 Variance SE  Variance SE  

School-level  0.005 0.016  0.025 0.019  

School class-level  0.117 0.028  0.208 0.035  
Notes: 95% CI: 95% Confidence Interval, SE: standard error 
Parameter estimates are in log-odds scale. 
Models were adjusted for parental knowledge of children’s whereabouts, paternal and maternal drinking, paternal and 
maternal education, child’s age and school type. 
Significant results are shown in bold (p-value<0.001) 
 

Girls 

The steps described earlier were followed to examine the association between 

percentage of FSM children and levels of friends’ drinking within the group of 

female non-drinkers and non-binge drinkers. Models were controlled for 

sociodemographics, parental characteristics and school type following the approach 

adopted previously. As described earlier, the hierarchical structure of data was also 

accounted for. Schools and school classes were added as levels to the models, but 

municipalities were excluded because of lack of convergence.  

School SEE quantified as percentage of FSM children was significantly associated 

with levels of friends’ drinking and this association was independent of 

sociodemographics, parental characteristics and school type (Table 8-15, page 224). 

Like the results shown for boys, percentage of FSM children was associated with 

decreased odds of ‘having less than half of friends’ and ‘at least half of friends who 

consumed alcohol regularly’ versus none (OR= 0.996 95%CI 0.993, 0.998 and 

OR=0.994 95%CI 0.991, 0.996). The results indicate that the higher the percentage 

of FSM children, the lower the chances of having less than a half and at least half of 

friends that consumed alcohol.  
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Table 8-15 Association between percentage of FSM children and levels of 
friends’ drinking among female non-drinkers and non-binge drinkers 
(N=18,383) in the 2013 ENPE  

 Less than half of friends vs. 
none At least half of friends vs. none 

 Estimate 95% CI Estimate 95% CI 

% FSM children -0.004 -0.007 -0.002 -0.006 -0.009 -0.004 

Constant -3.882 -4.254 -3.511 -7.440 -7.889 -6.991 

 Variance SE  Variance SE  

School-level  0.005 0.013  0.059 0.021  

School class-level  0.070 0.023  0.217 0.033  
Notes: 95% CI: 95% Confidence Interval, SE: standard error 
Parameter estimates are in log-odds scale. 
Models were adjusted for parental knowledge of children’s whereabouts, paternal and maternal drinking, paternal and 
maternal education, child’s age and school type. 
Significant results are shown in bold (p-value<0.001) 
 

Table 8-16, page 225 shows the results replicating the previous analyses using 

percentage of highly-educated parents as a measure of school SEE. As described 

above, the association with levels of friends’ drinking was examined using 

multilevel multinomial logistic regression models and taking into account parental 

characteristics, child’s age and school type. The hierarchical structure of data was 

also taken into account, but due to convergence issues, only school and school 

classes were added as levels to the models. 

As seen in Table 8-16, page 225 school SEE operationalised as percentage of highly-

educated parents was positively associated with perceived levels of friends’ drinking 

among girls. Compared to having no alcohol-using friends, the odds of ‘having less 

than half of friends’ and ‘half or more friends who consumed alcohol regularly’ 

increased 0.4% and 1% respectively as percentage of highly-educated parents 

increased in one-unit. The observed association was independent of 

sociodemographics, parental characteristics and school type on levels of friends’ 

drinking. 
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Table 8-16 Association between percentage of highly-educated parents and 
levels of friends’ drinking among female non-drinkers and non-binge drinkers 
(N=18,383) in the 2013 ENPE  

 Less than half of friends vs. 
none At least half of friends vs. none 

 Estimate 95% CI Estimate 95% CI 

% highly-educated  parents 0.004 0.002 0.006 0.007 0.005 0.009 

Constant -4.264 -4.605 -3.923 -8.028 -8.441 -7.614 

 Variance SE  Variance SE  

School-level  0.005 0.013  0.057 0.021  

School class-level  0.069 0.023  0.217 0.033  
Notes: 95% CI: 95% Confidence Interval, SE: Standard Error 
Parameter estimates are in log-odds scale. 
Models were adjusted for parental knowledge of children’s whereabouts, paternal and maternal drinking, paternal and 
maternal education, child’s age and school type. 
Significant results are shown in bold (p-value<0.001) 
 

8.4.2 Association between school socioeconomic environment and friends’ 

drinking among non-binge drinkers and binge drinkers  

The steps described above were followed to examine whether school SEE was 

associated with levels of friends’ drinking. The association between each measure of 

school SEE and friends’ drinking was analysed using multilevel multinomial logistic 

regression for each measure of school SEE (Section 5.6.2.6, page 111). The analyses 

were conducted on the group reporting non-binge and binge drinking5 stratified by 

gender. The adjustment approach followed previously was adopted in this case, that 

is models were adjusted for parental knowledge of children’s whereabouts, parental 

drinking, parental education, child’s age and school type. In order to prevent false 

positive results, the significance level was set at 0.001 due to multiple testing (see 

Section 5.6, page 98). 

Boys  

Table 8-17, page 226 shows the results of the analyses examining the association 

between school SEE quantified as percentage of FSM children and perceived levels 

of friends’ drinking. Models took into account the nested structure of data and were 

adjusted for sociodemographics, parental characteristics and school type. Given the 

complexity of the models, only school and school classes were added as levels to the 

models.  

                                                
5 The frequency of binge drinking was also analysed  in the same group 
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As seen in Table 8-17 percentage of FSM children was negatively associated with 

having at least half of friends that consumed alcohol versus having no alcohol-using 

friends. Specifically, the odds of having ‘At least half of friends consuming alcohol 

regularly’ decreased by 0.5% (e(-0.005)=0.995) for each one-unit increase of 

percentage of FSM children. The significant associations were independent of 

sociodemographics, parental characteristics such as knowledge of children’s 

whereabouts and paternal and maternal drinking and school type. The results 

indicated that the poorer the school a boy attends, the lower the chances of reporting 

that at least half their friends consumed alcohol regularly.  

 

Table 8-17 Association between percentage of FSM children and levels of 
friends’ drinking among male non-binge drinkers and binge drinkers 
(N=19,844) in the 2013 ENPE  

 Less than half of friends vs. 
none At least half of friends vs. none 

 Estimate 95% CI Estimate 95% CI 

% FSM children -0.003 -0.006  -0.001 -0.005 -0.007  -0.002 

Constant -3.832  -4.213  -3.451 -7.898 -8.295 -7.501 

 Variance SE  Variance SE  

School-level  0.034    0.015  0.037    0.016   

School class-level  0.065     0.023  0.160    0.025   
Notes: 95% CI: 95% Confidence Interval, SE: standard error 
Parameter estimates are in log-odds scale. 
Models were adjusted for parental knowledge of children’s whereabouts, paternal and maternal drinking, paternal and 
maternal education, child’s age and school type. 
Significant results are shown in bold (p-value<0.001) 
 

 

The results from the analyses examining whether percentage of highly-educated 

parents (%HEP) is associated with perceived number of alcohol-using friends among 

boys are shown in Table 8-18, page 227. As explained earlier, the model was 

adjusted for parental characteristics, parental education, child’s age and school type. 

The hierarchical structure of data was also accounted for, but due to convergence 

issues, municipalities were not added to the models as levels. 

School SEE quantified as percentage of highly-educated parents was significantly 

associated with having ‘at least half of friends that consume alcohol’. An increase of 

one-unit in the percentage of highly-educated parents was associated with a 0.4% 
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(e(0.004)=1.004) increase in the odds of having at least half of friends who consumed 

alcohol versus no alcohol-using friends. The positive association between this 

measure of school SEE and having alcohol-using friends was independent of 

sociodemographics and parental characteristics and school type. 

Table 8-18 Association between percentage of highly-educated parents and 
levels of friends’ drinking among boys classified as non-binge drinkers and 
binge drinkers (N=19,844) in the 2013 ENPE  

 Less than half of friends vs. 
none At least half of friends vs. none 

 Estimate 95% CI Estimate 95% CI 

% highly-educated parents 0.001 -0.0005  0.003 0.004 0.002    0.006 

Constant -4.063  -4.415 -3.712 -8.276 -8.644 -7.907 

 Variance SE  Variance SE  

School-level  0.034    0.014   0.036    0.015  

School class-level  0.066     0.023    0.160   0.025  
Notes: 95% CI: 95% Confidence Interval, SE: standard error 
Parameter estimates are in log-odds scale. 
Models were adjusted for parental knowledge of children’s whereabouts, paternal and maternal drinking, paternal and 
maternal education, child’s age and school type. 
Significant results are shown in bold (p-value<0.001) 
 

Girls 

The association between each measure of school SEE and levels of friends’ drinking 

was analysed within the group of girls classified as non-binge drinkers and binge 

drinkers (Table 8-19, page 228). Models were adjusted for sociodemographics, 

parental characteristics and school type following the approach adopted in the 

previous models. To account for the nested structure of the data, schools and school 

classes were added as levels to the models, but municipalities were excluded because 

of lack of convergence.  

The results show that school SEE quantified as percentage of FSM children was 

negatively associated with having ‘at least half friends who consumed alcohol’ 

versus having no friends consuming alcohol over and above sociodemographics and 

parental characteristics. For each one-unit increase in the percentage of FSM 

children, the chances of having half or more of alcohol-using friends decreased by 

0.4% (e(-0.004)=0.996). The results showed that the more socially deprived the school 

a girl attends, the lower the chances of her having half or more alcohol-using friends. 
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Table 8-19 Association between percentage of FSM children and levels of 
friends’ drinking among girls classified as non-binge drinkers and binge 
drinkers (N=21,302) in the 2013 ENPE  

 Less than half of friends vs. 
none At least half of friends vs. none 

 Estimate 95% CI Estimate 95% CI 

% FSM children -0.003 -0.005 -0.0005 -0.004 -0.007 -0.002 

Constant -2.721 -3.079 -2.363 -5.961 -6.352 -5.569 

 Variance SE  Variance SE  

School-level  0.025 0.012 -- 0.070 0.017 -- 

School class-level  0.048 0.020 -- 0.174 0.025 -- 
Notes: 95% CI: 95% Confidence Interval, SE: standard error 
Parameter estimates are in log-odds scale. 
Models were adjusted for parental knowledge of children’s whereabouts, paternal and maternal drinking, paternal and 
maternal education, child’s age and school type. 
Significant results are shown in bold (p-value<0.001) 
 

Similar results were found when school SEE was quantified as percentage of highly-

educated parents (Table 8-20, page 228). There was a positive association between 

percentage of highly-educated parents and having at least half of friends who 

consumed alcohol versus having no alcohol-using friends, which was independent of 

sociodemographics, parental characteristics and school type.  The odds of having at 

least half of friends who drink alcohol increased in 0.5% (e(0.005)=1.005) for each 

one-unit increase in this school characteristic. The results indicated that the higher 

the percentage of highly-educated parents in the school, the more likely the child was 

to have half or more alcohol-consuming friends. 

Table 8-20 Association between percentage of highly-educated parents and 
levels of friends’ drinking among girls classified as non-binge drinkers and 
binge drinkers (N=21,302) in the 2013 ENPE  

 Less than half of friends vs. 
none At least half of friends vs. none 

 Estimate 95% CI Estimate 95% CI 

% highly-educated parents 0.003 0.001 0.004 0.005 0.003 0.007 

Constant -2.958 -3.288 -2.628 -6.388 -6.747 -6.026 

 Variance SE  Variance SE  

School-level  0.024 0.012  0.068 0.017  

School class-level  0.048 0.020  0.175 0.025  
Notes: 95% CI: 95% Confidence Interval, SE: standard error 
Parameter estimates are in log-odds scale. 
Models were adjusted for parental knowledge of children’s whereabouts, paternal and maternal drinking, paternal and 
maternal education, child’s age and school type. 
Significant results are shown in bold (p-value<0.001) 
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8.4.3 Alternative method to test whether friends’ drinking mediates the 

association between school socioeconomic environment and friends 

drinking 

As described in section 5.6.2.6, page 111, the study hypothesis was also tested 

following a different analytical approach. The association between school SEE and 

non-binge drinking, binge drinking and frequency of binge drinking was analysed by 

levels of friends’ drinking in order to examine whether this association remains after 

blocking friends’ drinking. 

When the association between school SEE and non-binge drinking (vs. non-

drinking) was examined by levels of friends’ drinking, this association remained 

significant within the group reporting that ‘at least half of friends consumed alcohol’ 

among boys, regardless of the measure of school SEE. That was also the case for 

girls when school SEE was measured as percentage of FSM children (see Appendix 

20, page 333). As the association between school SEE and non-binge drinking 

remained in at least one category of friends’ drinking, the association is not totally 

mediated by friends’ drinking. However, when school SEE was measured as 

percentage of highly-educated parents, the association was non-significant at any 

level of friends’ drinking among girls. These results suggest that friends’ drinking 

seems to completely channel the influences of percentage of HEP on non-binge 

drinking among girls, which differed from the results presented earlier in this chapter 

(see Section 8.2, page 212). 

Regarding binge drinking (vs. non-binge drinking), school SEE remained associated 

with this drinking pattern among girls at any level of friends’ drinking and was 

slightly accentuated within the group of girls who reported having no friends or less 

than half of friends using alcohol (see Appendix 20, page 333). This was also the 

case in boys when school SEE was measured as percentage of FSM children. 

Percentage of highly-educated parents remained associated with binge drinking 

within the group who had half or more alcohol-using friends. The results indicated 

that the influences of school SEE on binge drinking are not wholly channelled by 

levels of friends’ drinking. 

When frequency of binge drinking was examined as an outcome, the association 

with school SEE remained non-significant at any level of friends’ drinking among 
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boys. In girls, school SEE was associated with the number of episodes of binge 

drinking within the group reporting that at least half of their friends consumed 

alcohol (see Appendix 20, page 333). Perceived levels of friends’ drinking might not 

be the only pathway by which school SEE influences the number of episodes of 

binge drinking among girls. 

8.5 Summary of the chapter 

The potential mediating effect of friends’ drinking on the association between school 

SEE and drinking patterns was examined to establish the path comparing the 

magnitude of the association under examination before and after adjustment for 

friends’ drinking. Percentage reduction in the magnitude of the association after 

adjustment was calculated and statistical differences between coefficients from the 

models before and after adjustment for friends’ drinking were also tested. 

The results presented in this chapter did not support the study hypothesis that ‘the 

association between school SEE and non-binge drinking, binge drinking and 

frequency of binge drinking was mediated by friends’ drinking’. Most associations 

under examination remained unaltered after adjustment for friends’ drinking, 

regardless of the measure of school SEE in both genders. There were a few 

exceptions. Among girls, the association between percentage of highly-educated 

parents and non-binge drinking became non-significant when friends’ drinking was 

added to the models. On the other hand, the association between frequency of binge 

drinking and percentage of FSM children among girls became significant after 

adjustment for friends’ drinking. These results appear to be in concordance with the 

results obtained using an alternative method to test the study hypothesis. 

In addition, school SEE was related to levels of friends’ drinking. This association 

was consistent in both genders and measures of school SEE showing that the more 

socially deprived the school a boy or girl attends, the lower the chances of reporting 

that at least half of their friends consumed alcohol. These results are consistent with 

the association between school SEE and non-binge drinking in boys and girls. 

The results also confirmed the detrimental effect of levels of friends’ drinking 

increasing the risk of non-binge drinking, binge drinking and number of episodes of 

binge drinking in boys and girls.  
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Chapter 9 Discussion 

This chapter addresses critiques of the results obtained in this study against the 

existing literature and analyses the limitations that can affect these results. The 

implications for public health interventions derived from this research are also 

presented, alongside suggestions for further research. The chapter is organised as 

follows: section 9.1 provides a summary of the main findings; section 9.2 presents a 

discussion of the main findings in relation to existing evidence and section 9.3 

discusses the strengths and limitations of this study. Section 9.4 presents the 

implications, leading to possible interventions to reduce levels of adolescent alcohol 

use in Chile. Section 9.5 describes areas of further research, followed by the 

conclusions of this thesis (section 9.6). 

9.1 Summary of results 

• Just over 80% of Chilean adolescents aged 13 to 18 reported having consumed 

alcohol. One third engaged in binge drinking in the past month, a pattern of 

drinking which is known for the short and long term negative consequences for 

adolescent health. 

• Compared to boys, girls were less likely to be non-drinkers and more likely to 

report non-binge drinking, i.e. having consumed alcohol but not engaged in binge 

drinking in the past month. 

• Chilean schools differed in their rates of non-binge, binge drinking and frequent 

binge drinking. The differences between schools in these drinking patterns were 

small and partly explained by school SEE. 

• The socioeconomic context within school matters for adolescent drinking 

patterns. Both non-binge drinking and binge drinking were socioeconomically 

patterned at school level.  

• The relationships between school SEE and adolescent drinking patterns varied 

depending on these patterns. Compared to non-drinking, drinking alcohol at non-

binge level was more common among students attending socially advantaged 

schools 

• Among drinkers, those attending socially disadvantaged schools were likely to be 

involved in binge drinking. 
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• Boys attending advantaged schools were also noted to be more susceptible to 

binge drinking than those attending schools with moderate levels of deprivation. 

• Within the group reporting alcohol use, the number of episodes of binge drinking 

in the past month seemed to be unrelated to school socioeconomic characteristics. 

There was one exception; school social disadvantage related to an increase in the 

number of episodes of binge drinking in the past month among girls once friends’ 

drinking was taken into account. 

•  Adolescents who were less supervised by their parents were found to be more 

vulnerable to drinking alcohol, binge drinking and increasing the number of 

episodes of binge drinking in the past month. The effect of parental supervision 

on drinking patterns was independent of school social disadvantage. 

• The number of friends who consumed alcohol was the most important factor 

influencing adolescents in their drinking patterns. 

• Although that peer influences are likely to occur within the school, friends’ 

drinking did not appear to mediate the association between school social 

disadvantage and adolescent drinking. 

• The chance of adolescents perceiving that half of their friends consumed alcohol 

was also shaped by school social advantage in concordance with the association 

between non-binge drinking and school SEE.  

9.2 Discussion of main findings 

9.2.1 School variation in adolescent drinking patterns 

Findings suggest that schools could shape drinking patterns to some extent. 

Although significant, the school variation in non-binge drinking (versus non-

drinking) and binge drinking (versus non-binge drinking) was smaller than the 

variability in alcohol outcomes reported in other studies.46, 97 In contrast to those 

studies, the between schools variability was examined alongside the variability at 

school class and municipality level which may have reduced the variability in these 

drinking patterns observed at school level. To my knowledge, this is the first study 

reporting school variation in frequency of binge drinking.  

With the exception of one study conducted in Croatia,49 studies examining the 

variation in drinking outcomes at school level using multilevel analysis have not 

taken into account potential influences on these outcomes at school catchment area 
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level. As suggested by a review of multilevel studies on school effects, area-level 

characteristics should be accounted for when examining school contextual effects as 

these characteristics may also impact adolescent drinking and school environment.45 

However, prior research may have lacked information at area level, but it could also 

be that studies have focused on school variation to justify further interventions at this 

level. Regardless of the magnitude of the area-level variation found in this study, 

examining the variability at area level allowed the consideration of unmeasured 

influences at this level on adolescent drinking. These influences would be 

particularly relevant given that alcohol consumption usually occurs in the 

community rather than school settings.47 In addition, there was less clustering in non-

binge drinking and binge drinking between schools than between school classes. 

Drinking patterns are expected to cluster to a greater extent within school classes 

since students spend long hours with classmates of the same age. Peers are thought 

to have a key role transmitting health risk behaviours through socialisation which 

can occur within school settings and especially school class settings.166 

9.2.2 School socioeconomic environment relates to adolescent drinking 

patterns 

The results of this study were consistent with other research indicating that the 

socioeconomic patterning of alcohol use is complex.5 This complexity refers to the 

varying associations between socioeconomic indicators and drinking patterns among 

adolescents.77-79 Specifically, the distinct impact of school SEE on drinking patterns 

found in this study is in accordance with prior research relating social disadvantage 

to non-drinking and excessive alcohol consumption at the residential level in 

England183 and mirrors findings at the individual level in the Chilean adult 

population.29, 30 The complexity in the socioeconomic patterning can also explain 

mixed evidence from previous studies addressing the impact of school 

socioeconomic context on adolescent drinking which focused on one single measure 

of alcohol use. Differences in adjustment approach can also explain inconsistent 

evidence. In prior research, the adjustment for potential pathways by which school 

influences adolescent behaviour may have led to underestimation of the school 

influences whereas failing to adjust for compositional characteristics might relate to 

over-estimation of school influences. The results presented in this thesis also 

highlight that the examination of the socioeconomic influences on alcohol use should 
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target different drinking patterns or dimensions of alcohol use such as frequency and 

quantity of consumption.42, 75, 76  

Although socioeconomic indicators have been noted to relate differently to drinking 

patterns in adolescents,78, 79 results from this study found minor differences between 

two measures of SEE used to capture deprivation and parental education level within 

schools. The only exception was the non-linear association between parental 

education aggregated at school level and binge drinking in boys, which was only 

detected when the measure of school deprivation was adjusted for age. The 

consistent effect of the two measures of school SEE on adolescent drinking patterns 

confirmed the findings of this study, especially considering that these measures came 

from parents’ reports collected on different occasions. These results were in 

agreement with those obtained by previous studies showing that different 

socioeconomic measures were consistent in their association with drinking patterns 

among adolescents and adults; though the associations differ by pattern of alcohol 

consumption in adolescents and adults.76, 77 The similarity in the effect of these two 

measures of school SEE is in concordance with a previous study in Chile which 

found that aggregated measures of education and income at residential level, which 

were examined separately, showed similar social gradients in alcohol-attributable 

mortality in Chile.28 This suggests that income and education measures might capture 

similar dimensions of socioeconomic background in Chile.  

Social inequalities in adolescent drinking patterns found in this study should be 

interpreted keeping in mind macro-level socioeconomic characteristics in Chile, 

especially its socially stratified education system. As suggested by Wiles et al.,42 

countries may vary in the social gradients in alcohol use depending on their levels of 

income inequality, alcohol affordability and social meaning of alcohol use. Income 

inequality at country level was linked to frequency of alcohol use and episodes of 

drunkenness in young adolescents in a cross-national comparative study of 34 

industrialised countries.206 Economic growth at national level has also been shown to 

relate to levels of alcohol consumption and accentuates the inverse social gradient in 

drinker status.69 Patterns of consumption in young people can also vary between 

countries depending on the overall level of consumption and social norms supporting 

alcohol use in society.207 As suggested by a cross-national comparative study, heavy 

consumption among adolescents seems to depend to a greater extent on social norms 
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as measured by alcohol per capita consumption and levels of risky drinking in the 

general population at country level.207 However, frequent drinking in adolescents was 

found to be influenced by policy restrictions on alcohol availability and 

advertising.207 Socioeconomic influences on adolescent drinking observed in this 

study can be shaped by levels of alcohol consumption and social norms supporting 

alcohol use and by the vast inequalities that characterise Chilean society. 

The positive association between school social advantage and non-binge drinking 

was in line with previous findings showing that social advantage is positively 

associated with being a drinker.29, 122 More disposable income to purchase alcohol and 

social norms promoting non-heavy consumption could explain why affluent groups 

tend to use alcohol.77, 130 More economic resources and more purchasing power could 

increase alcohol availability and opportunities to consume alcohol among more 

affluent students who cluster within socially advantaged schools.122, 166 However, 

financial resources are not the only determinants of alcohol consumption. Social 

norms in these school contexts might support experimentation with alcohol during 

adolescence as a normative experience rather than a risk behaviour.166  This process 

could be accentuated in schools with a high concentration of affluent students where 

they share attitudes about normative alcohol use and may exert pressure on others to 

drink at a not harmful level.122  

Results in this study also showed that school social advantage was associated with 

greater chances of reporting having at least half of friends drink alcohol regularly. 

This implies that adolescents attending advantaged schools perceived most of their 

friends as drinking alcohol, which could lead them to normalise this experience. 

Social control and norm regulations can be more permissive in these settings, 

regarding alcohol use as a more acceptable behaviour.110 It has also been suggested 

that there could be more tolerance of underage drinking as a transgressing behaviour 

against adult rules in more advantaged settings.80 Greater availability of alcohol due 

to more disposable income and social norms that support non-heavy consumption 

could explain an increase in alcohol use with school social advantage. 

The risk of binge drinking among boys and girls who consumed alcohol was greater 

in school settings with an increasing proportion of socially deprived children. These 

findings highlight that the consequences of the concentration of socially 



236 
 

disadvantaged children within some schools could go beyond the negative impact on 

academic attainment and opportunities to transition to higher education,36 and could 

also harm students’ health. In particular, binge drinking is a pattern of consumption 

known for its short and long-term consequences that can affect different spheres of 

adolescents’ lives, including the increased risk of alcohol dependence in adulthood.11, 

15, 16 Socially deprived adolescents would be doubly jeopardised and carry the burden 

of market-oriented reforms introduced in the Chilean education system that have led 

socially deprived children to be concentrated in state-funded schools.36 The findings 

presented in this thesis contribute to a better understanding of how a socially 

stratified education system can bring unfavourable health consequences for 

marginalised youth.63 This could impact the opportunities afforded to the more 

vulnerable groups to make a healthy transition to adulthood and fully develop their 

potential to become active members of society. 

In the most deprived schools, adolescents were likely to non-drink, but within the 

group of drinkers, they were likely to drink heavily. This polarisation has also been 

detected in the adult population residing in socially disadvantaged 

neighbourhoods.183 In the school context, the differentiation of groups by their 

engagement in health risk behaviours has been interpreted as a search for identity 

where both groups, those who reject and those who engage in health risk behaviours, 

build their identity and status based on their belonging to these groups.47 In addition, 

the presence of both groups, non-drinkers and binge drinkers, can be an early 

indicator of what has been described as the alcohol-harm paradox. Although overall 

levels of alcohol consumption are similar between social groups, alcohol-related 

harm is concentrated in the disadvantaged population.208  

A possible explanation for a greater risk of engaging in health risk behaviours, such 

as heavy alcohol consumption, within school settings is that socially deprived 

students can engage in these behaviours as a means of creating a group identity and a 

sense of belonging, especially for those struggling to adjust and conform to school 

norms.63, 209 Students’ socioeconomic background has been found to determine their 

adjustment to the school learning environment and compliance with school norms 

and values.210 Socially disadvantaged students tend to be less well equipped to 

actively participate in learning activities which could lead them to be disengaged 

from school.62 This process can be intensified when classmates also struggle in their 
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adjustment to school.62 In this context, being involved in health risk behaviours 

offers an alternative source of identity when the conventional forms of being 

involved in school, such as high attainment, are perceived as unreachable.209 

Boys from very affluent schools also seem to be susceptible to binge drinking, as 

shown by a non-linear association between school aggregated measure of parental 

education and binge drinking in boys. The U-shaped association was consistent with 

previous findings on the impact of social deprivation at area level in Canadian male 

adults211 and New-Zealander adolescents,212 suggesting a greater vulnerability to 

heavier consumption at both ends of the social disadvantage continuum. In the Latin 

American context, an inverse social gradient in adolescent binge drinking was 

hypothesised to relate to feelings of omnipotence against the negative consequences 

of heavy consumption.81 This inverse social gradient observed in Brazilian 

adolescents was accentuated in the more deprived regions,81 suggesting that macro 

level socio-economic characteristics may also impact social disparities in adolescent 

drinking. Grittner et al.69 also reported an inverse social gradient in heavy 

consumption in women from low-income countries. Public policies and practices 

that characterise the more remote context can have unintended consequences in 

families, schools and other settings in which adolescents participate and affect their 

development.179 Understanding social disparities in adolescent drinking requires 

understanding these disparities in multiple levels of influences from the more 

immediate to the more remote context within countries. 

Although motives for drinking were not examined in this study, reasons that lead 

young people to drink could offer an alternative explanation for this greater 

vulnerability within very affluent and very socially deprived groups. Motives for 

drinking also seem to be socioeconomically patterned.84  Drinking to cope with 

emotional difficulties would be more common in socially deprived young people.84 

This group might be exposed to life stressors and, as a result, experience more 

emotional problems that in turn may lead them to drink in order to manage stress and 

reduce tension.89 Emotional distress throughout adolescence has been related to 

heavy drinking in socially disadvantaged adolescents.89 On the other hand, 

adolescents from more affluent backgrounds would be more likely to drink in order 

to boost their confidence and reduce anxiety.84  
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The frequency of binge drinking was analysed within the group of participants who 

had consumed alcohol, specifically adolescents who reported having consumed 

alcohol but not binge drinking (non-binge drinkers) and those reporting binge 

drinking in the past month (binge drinkers). The frequency of binge drinking in the 

past month was found to be unrelated to school social disadvantage. These results 

differed from the social gradient in binge drinking observed when participants 

reporting this pattern were analysed as a group, without distinguishing the number of 

events reported. There were some gender-specific results. In girls, school social 

deprivation was positively associated with binge drinking when friends’ drinking 

was taken into account. This association was consistent with the social gradient in 

this pattern when female binge drinkers were analysed as a group. The results found 

in boys might be related to the distribution of participants by the frequency of binge 

drinking. The proportion of participants reporting each frequency did not differ by 

school SEE, even though the overall proportion of binge drinkers did. Since there 

was a significant variation at school level in the frequency of binge drinking, it can 

be hypothesised that other school factors might be related to this outcome. In 

addition, parental and peer factors were significantly associated with the number of 

episodes of binge drinking, indicating that characteristics of the family and peer 

context are relevant to understanding an increase in the frequency of these episodes, 

as well an increase related to age.   

9.2.3 The conjoint effect of parental supervision and school socioeconomic 

environment on adolescent drinking 

In this study, it was hypothesised that school social disadvantage intensified the 

adverse effect of a lower level of parental knowledge of children’s whereabouts. 

This hypothesis reflected a complementary effect between schools and parents in 

which both contexts could amplify their beneficial or adverse effects. However, the 

results did not support the study hypothesis as there was no evidence that school 

environment modifies the association between parental knowledge and adolescent 

drinking. Lower levels of parental knowledge and school SEE were independently 

associated with non-binge drinking and binge drinking. Having parents who never 

knew and sometimes did not know their children’s whereabouts also related to an 

increase in the number of events of binge drinking in boys and girls. The results 

differed from previous studies showing an interaction between school social 
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advantage and low levels of parental support in the US, as well as poor quality of 

parent-child relationships among Swedish adolescents.52, 122 Although school social 

disadvantage may represent a risk environment for adolescent drinking in Chile, its 

influences might have a limited extent and be more distal, accentuating the effect of 

lack of supervision on adolescents.   

There could also be limitations in the detection of this interaction between school 

characteristics such as school SEE and levels of parental knowledge which 

corresponds to information reported by adolescents.  Limitations can be related to 

the single question used to measure parental knowledge. The question was chosen 

because this parental factor has a protective effect on adolescents which has been 

linked to children’s disclosure and the quality of the parent-child relationship.132 

However, the use of one item may not have accurately reflected what the construct 

was intended to measure.  

Having parents who sometimes did not know their children’s whereabouts was 

found to have an adverse effect, increasing the risk of non-binge drinking. 

Surprisingly, this effect was stronger than the effect of having parents who never 

knew their children’s movements. These results highlight the consequences of lack 

of consistency in parental supervision perceived by adolescents. Those who 

experience lack of consistency in the way they are supervised by their parents may 

feel insecure regarding their parents’ availability.213  When adolescents feel that their 

parents are not consistently available, they might become more vulnerable to peer 

influences, thus increasing their risk of experimentation with substance use. Despite 

increasing levels of autonomy, adolescents need to be reassured that they have a 

‘secure family base’ which means that parents are available if children need to be 

cared for and aware of their movements.214 This feeling would give adolescents the 

security to be at a distance from their parents and be involved in other relationships 

and protect them from deviant influences.214  

9.2.4 The mediating effect of friends drinking in school socioeconomic 

environment   

School SEE was thought to influence adolescents’ drinking patterns by affecting 

levels of alcohol consumption among friends. Friends’ alcohol use was conceived as 

a proximal influence within the school context since adolescents directly interact 
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with friends and are socialised into alcohol use through selection, modelling and 

social reinforcement. Socially deprived environments such as neighbourhoods and 

schools have been shown to influence adolescent substance use through an increased 

risk of interacting with substance-using peers.121, 170 An increase in the opportunities 

for socialising with alcohol-using friends could explain the adverse effect of socially 

deprived settings for adolescents. However, the results did not support this 

hypothesis as friends’ drinking did not mediate the association between school SEE 

and non-binge drinking and binge drinking, which remained significant over and 

above perceived number of alcohol-using friends, parental factors, 

sociodemographics and school type. The results differed from previous studies 

showing that a socially deprived environment put children at higher risk of substance 

use through increasing their chances of befriending substance users.121, 170, 188 

The results also showed that school social disadvantage was negatively associated 

with perceived number of alcohol-using friends, which mirrors the inverse social 

gradient of non-binge drinking and indicates that adolescents from more advantaged 

schools are likely to drink alcohol and perceive that their friends do so. In addition, 

the well-established association between having alcohol-using friends and adolescent 

drinking54 was confirmed since having friends who consumed alcohol was the 

strongest determinant for binge drinking and increasing the frequency of this pattern 

in both genders. For girls especially, the risk of binge drinking was 5 times higher 

for those who reported having half or more alcohol-consuming friends. Past research 

has also highlighted the crucial role of friends in socialisation into alcohol use 

among girls.134 

There are some possible explanations for these results. Participants were asked about 

number of friends who consumed alcohol regularly which may have been interpreted 

as frequency of consumption among friends and not necessarily heavy consumption. 

This could explain the negative association with school social disadvantage 

consistent with the association with non-binge drinking. In addition, participants 

were not asked specifically about friends from the same school, even though 

previous research has found that most friends reported by adolescents (75%) were 

from the same school215 due to the extended time that adolescents spend and interact 

with peers within school. 
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9.2.5 Parental drinking influences on adolescent alcohol use 

The relationships between paternal and maternal alcohol use and adolescent drinking 

patterns were presented as additional findings in this thesis. Results showed some 

differences in the impact of maternal and paternal drinking which seems to vary 

depending on the adolescent drinking pattern and the child's gender. Paternal and 

maternal drinking were both associated with an increased risk of non-binge drinking 

in boys and girls. Although not examined in this study, the influences of parental 

drinking on this drinking pattern could be explained by modelling, social norms 

within the family supporting underage drinking and greater alcohol availability.172 

Some differences emerged when examining binge drinking and the frequency of 

binge drinking. Maternal drinking was shown to increase the risk of binge drinking 

in both genders and the number of episodes of binge drinking in girls and in boys 

whose mothers consumed alcohol daily. However, paternal drinking seemed to have 

a limited adverse effect on binge drinking and was not relevant for the frequency of 

binge drinking in boys and girls. These results can contribute to previous studies 

which have provided mixed evidence on the relative impact of father’s and mother’s 

drinking patterns on their children’s levels of alcohol use.172  

Gender differences in levels of consumption in the adult population and attitudes 

towards drinking shaped by gender roles could in part explain why maternal drinking 

has a greater impact than paternal drinking on hazardous levels of consumption in 

their children. Male consumption could be normalised in Chile as men are likely to 

drink alcohol more frequently,29 consume greater quantities per occasion23 and be at 

higher risk of harmful drinking and alcohol dependence than women,23 regardless of 

their socioeconomic background. Male alcohol consumption could be culturally 

acceptable while female consumption could be more influential since it is believed to 

be less frequent.  

9.2.6 Relevance of a gender perspective in studying adolescent drinking 

This study adopted a gender perspective in examining the influences of social 

contexts in adolescent drinking. Socialisation into alcohol consumption within the 

family, school and peer settings is culturally shaped by gender roles and likely to 

operate differently in boys and girls.72 These gender-specific social influences on 

adolescent drinking go beyond the microsystems where adolescents interact and are 

socialised every day and happen at the macro level. For instance, the marketing 
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strategy of the alcohol industry can target specific age and gender groups through 

alcohol advertising, which may have a different impact on boys and girls.3 In this 

study, all hypotheses were tested separately in boys and girls on the assumption that 

the genders differed in the way they are socialised into alcohol use and the social 

meaning they attribute to drinking.66 This could also help to identify specific groups 

of boys and girls at higher risk of experiencing harm related to their drinking 

patterns. 

A similar association between school social advantage and non-binge drinking was 

observed in boys and girls, which suggests a process of socialisation into alcohol use 

which affects both genders, increasing the risk of alcohol use within less socially 

deprived school settings. Previous research has also shown that both men and 

women from settings with low levels of deprivation were likely to be drinkers,183 and 

mirror findings among UK adolescents at the individual level.77 A single study also 

examined the impact of school SES on alcohol use and found a similar association in 

boys and girls, although the association was in a different direction to the association 

found in this study.124 

In regard to binge drinking, results showed a clear social gradient among girls. These 

results may reflect trends in younger generations since social disparities in hazardous 

consumption have been previously found in the adult male population in Chile. 

Findings from the National Health Survey conducted in 2010 showed that young 

people aged 12 to 24 reported the highest consumption among past-week drinkers 

with no gender differences in the quantity of alcohol consumed. Furthermore, the 

influence of peer drinking in binge drinking among girls was very strong. It could be 

hypothesised that a greater vulnerability to binge drink among girls within more 

deprived schools could be related to a greater influence of peers, especially if they 

happen to socialise in mixed gender groups.134  

9.3 Strengths and limitations 

The results presented in this thesis were derived from nationally representative data 

on the school population collected in 121 municipalities which represents 85% of the 

school population in Chile. Results presented in this thesis are generalizable to 

Chilean adolescents attending school. Although a relatively high number (88%) of 

adolescents attend secondary school in Chile, those who do not might differ from the 
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survey participants in their patterns of consumption and related factors. Within each 

municipality, the survey design ensured that students from an adequate range of 

school years and school types were selected. The sample size of about 60,000 

students was sufficient to conduct subgroup analysis by drinking patterns and 

gender.  

The measures of school SEE used in this study have an advantage over studies using 

aggregated individual-level information provided by adolescents on socioeconomic 

background to portray school context, which may be subject to same-source bias.45  

Percentage of FSM children has been used previously to reflect levels of deprivation 

within schools,48, 107, 121-124 which increases the comparability of this study. In addition, 

percentage of FSM children relied on parents’ reports on their socioeconomic 

background which are analysed and updated annually for each school by a national 

board agency. This agency provides the official and publicly available information 

about levels of deprivation for all state-funded and private subsidised schools in 

Chile.  

The aggregate measure of percentage of highly-educated parents was also based on 

information provided by parents on their educational attainment. This measure of 

school SEE was calculated specifically for this study and its high degree of 

correlation with percentage of FSM children is noticeable. The agreement between 

both measures confirmed their validity to represent school environment, especially 

considering that the information was reported by parents in different circumstances.  

The adjustment approach followed in this study made it possible to examine school 

contextual effects on adolescent drinking, distinguishing the effects of schools as 

settings from the effects of students within schools. As mentioned earlier, multilevel 

modelling allows the identification of the relative influences of the composition, 

characteristics of the students that make up the school intake, and the influences on 

the context.45, 109 Understanding the effect of school as a context requires accounting 

for characteristics of individuals concentrated in such particular settings.119 As 

suggested by Aveyard, Markham 119 in order to examine the contribution of school 

SEE to adolescents’ drinking patterns and separate its effect from individual-level 

characteristics influencing alcohol use, estimates were adjusted for compositional 

characteristics such as parental education and child’s age and for parental factors 
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related to adolescent drinking. Failure to adjust for these characteristics may have led 

to residual confounding and inaccurate estimates of the association between school 

context and adolescent drinking.94, 119 Although models accounted for individual level 

information on parental education, the examination of the effect of school 

deprivation measured as percentage of FSM children on adolescent drinking patterns 

should have also accounted for entitlement to FSM at the individual level. Since this 

information was not available in the survey, results could have been affected by 

residual confounding. Furthermore, a potential pathway through which school might 

influence adolescents such as friends’ drinking was examined separately and its 

addition to the models was contrasted with the models without friends’ drinking to 

examine its mediating effect.   

The use of multilevel analysis in this study made it possible to account for the 

dependence of the observations in data with a hierarchical structure and to examine 

the role of school-level characteristics as an institution in adolescent drinking, 

separating its effect from individual characteristics of the school body.105 Although 

survey weights that account for the unequal probability of selection were not used in 

the multilevel analysis, design variables such as stratification variables and 

clustering were incorporated in the analysis, taking the design into consideration. A 

model-based approach was adopted to reduce  the impact of the survey design on the 

parameter estimates.198 In this study, the model of interest was extended, 

incorporating elements of the design such as stratification variables (school type, 

school year and municipalities) and clustering (school classes) which were related to 

the outcome.198 Incorporating such design variables related to the outcome as 

explanatory variables into the model and acknowledging clustering of the 

observations represents an alternative when multilevel analyses cannot include 

survey weights. Controlling for such variables makes the design non-informative, 

reducing the impact of survey design on the results.199  

Findings presented in this thesis should be interpreted with caution, taking the 

limitations to the study into account. The analyses were conducted on drinking 

patterns and individual-level variables based on self-reporting by the participants that 

can be affected by different sources of bias.216 In that respect, efforts were made by 

the survey administrators to improve completion rates and accuracy in the responses. 

Prior to implementing the whole survey, a pilot study was conducted in some 
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schools to test two forms of the questionnaire and the comprehensibility of the 

questions.34 Regardless of the efforts made in the construction of the questionnaire 

and data collection process, the accuracy of responses concerning alcohol 

consumption might be affected by factors related to the context in which completion 

of the questionnaire occurs, the participants themselves and characteristics of the 

questions.205  

The survey data used in this study were collected from students by trained personnel 

during a normal class period in their classrooms.31 Students were randomly selected 

to take part in the survey and those who agreed completed the self-administered 

questionnaire.31 Anonymity was guaranteed to all participants. These circumstances 

in which data were collected could have had an impact on participants’ responses. 

The method and setting of survey data collection are both important in regard to the 

degree of privacy perceived by participants.217 Previous research has found that the 

greater the privacy and anonymity, the higher the reported prevalence of use of 

substances which are illegal or the consumption of which is related to illegal 

behaviours among adolescents, for instance, alcohol purchase for under eighteen 

year olds.217 The use of self-administered questionnaires, such as that used in the 

school population survey, has been shown to mitigate the effect of both social 

desirability and fear of reprisal to a greater extent than questionnaires administered 

by an interviewer as the former is perceived to ensure greater levels of privacy and 

anonymity.218  

Social desirability and fear of reprisal are two processes affecting the accuracy of 

information on substance use provided in self-reported questionnaires.218 The former 

refers to the intention of making a good impression of oneself to others and may 

affect adolescents’ reports on alcohol use if drinking alcohol is highly valued within 

the context in which the questionnaire is administered.218 On the other hand, fear of 

reprisal occurs when individuals are asked to provide information on undesirable 

behaviours due to legal or moral implications such as illegal drugs use which may 

reduce reporting accuracy. 218 Alcohol use is likely to be seen as desirable behaviour 

due to the experimentation phase during adolescence.219 In the case of the survey data 

used in this study, trained data collection personnel assured the anonymity of the 

participants and their responses, which might have encouraged them to respond 

honestly about their drinking habits.34 Although the presence of peers in the 
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administration of the questionnaire in a school setting could also affect responses, 

previous research has suggested that schools-based surveys tend to yield higher 

prevalence estimates than household-based surveys. 217 The difference in favour of 

school-based surveys has been related to privacy and its effect in decreasing the risk 

of under-reporting.218  

In regard to the characteristics of the questions about alcohol use, the question about 

binge drinking had several advantages. It is a closed question with response options 

which has been shown to help participants to provide more accurate information on 

alcohol consumption than open questions.219 In addition, the question included 

examples of five or more drinks known by Chilean adolescents which can facilitate 

recall of the alcoholic beverages consumed, especially when several drink types have 

been consumed.219 Retrieval information was also enhanced since the reference 

period was short, specifically one month. This is of particular relevance when the 

event to be recalled occurred under the influence of alcohol.218 In addition, a similar 

question about binge drinking has been widely used in surveys among adolescents 

which makes these results more comparable to other studies.220 The advantages of the 

question about binge drinking could also explain its very low non-response observed 

in the 2011 and 2013 ENPE. 

Information provided in three questions was used to identify drinker status 

differentiating between non-binge drinkers and non-drinkers within the group 

reporting having not engaged in binge drinking in the past month. However, those 

classified as non-binge drinkers may have had different drinking patterns regarding 

frequency and quantity of consumption. Participants classified in this group may 

have also engaged in binge drinking prior to the past month. More specific questions 

on quantity and frequency of alcohol use could have contributed to a better 

characterisation of the non-binge drinkers group and eventually distinguishing 

subgroups within this group. Given the factors affecting accuracy of reports on 

alcohol use among adolescents, the three questions used to identify drinker status 

increased the consistency in the classification of both non-drinkers and non-binge 

drinkers. As described in the Methods section, those providing inconsistent 

responses in alcohol use were classified as non-binge drinkers (see section 5.6.3.2, 

page 116). Then in a sensitivity analyses, participants with inconsistent reports on 

alcohol use were excluded from the analysis to examine the impact of 
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misclassification on the results. Due to the small size of this group, its inclusion in 

the complete cases analysis did not substantially alter the results. 

In adolescents, responses on alcohol use can also be affected by over-reporting. 

Responses to a question about fictitious drug use have been used previously to 

identify participants at risk of over-reporting.14 Participants who reported fictitious 

drug use were excluded in a sensitivity analysis and the results indicated that the 

inclusion of these cases in the analyses did not substantially alter the results on the 

association between school SEE and adolescent drinking and the cross-level 

interaction between parental knowledge of children’s whereabouts and school SEE.  

In regard to information on friends’ drinking, this study used the question about 

perceived levels of friends’ drinking available in the survey. However, the question 

may have not captured the complex social processes by which school may lead 

students to cluster within groups of alcohol-using schoolmates. Past studies have 

shown that characteristics and structure of social networks varied according to the 

socioeconomic characteristics of the school context.120 Characteristics of the social 

networks within schools were also found to contribute to the reproduction of social 

inequalities in substance use.185 The structure of relationships was noted to differ 

according to levels of school social disadvantage.120 In socially advantaged schools, 

adolescents were likely to participate in groups of friends and report a greater 

number of friends.120 In socially deprived contexts, students tended to cluster within 

groups of substance-using peers searching for alternative sources of connection when 

schools did not facilitate commitment to school values and norms.62 Further research 

examining the influences of peer groups on substance use and the clustering of 

students within substance-use groups would require a more complex approach to 

better understand how school SEE shape peer groups characteristics and 

transmission of drinking patterns. 

As described above, the examination of the effects of school as a context requires 

adjustment for characteristics of individuals within the school. Parental education 

was chosen as a measure to characterise students’ socioeconomic background 

because it reflects family background to a greater extent than other measures 

available in the survey data such as parental employment status or family affluence 

assessed through a list of assets. However, information provided by adolescents on 
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their parents’ levels of education might be inaccurate. Adolescents have been found 

to be better at recalling current information such as parental occupation than parents’ 

educational attainment obtained in the remote past.221 This also explains the high 

non-response rate to the questions about father’s and mother’s education which is 

concordant with previous studies.222 In addition, inaccuracies in the reports on 

parental education have been shown to depend on adolescents’ age, level of 

involvement in health risk behaviours and school attainment.223 Assuming that 

inaccuracy might be present in reports on parental education, including both 

measures of paternal and maternal education contributed to a better characterisation 

of family educational background. Adolescents have been noted to equally recall 

either father’s or mother’s education if they live with both parents.223 In addition, the 

creation of a category that identifies participants not living with father and/or mother 

within the group who did not know their father’s or mother’s education prevented 

the loss of complete cases. Adolescents not living with either father or mother are 

less likely to complete this information accurately.223  

Despite existing bias in self-reported information, when measuring parental 

characteristics such as parental knowledge of children’s whereabouts, the perception 

of these characteristics is what really matters for adolescents rather than the actual 

parental behaviours.56 As demonstrated in a previous study224 where both parents and 

adolescents reported parental monitoring, only the variables based on information 

reported by adolescents were significantly associated with smoking and drinking 

among younger adolescents. The same also applies when examining the influence of 

friends’ drinking. Perceived levels of friends’ or peers’ drinking have been shown to 

be inaccurate and over-estimated as adolescents tend to misperceive levels of 

drinking in their reference group and then adjust their behaviour to their 

estimations.225 Adolescents can also project their own behaviours on to others and 

misclassify their friends’ behaviours, which overestimates the positive association 

between friends’ drinking and participants’ behaviours.226 Like the perception of 

parental characteristics, it is the perception of levels of consumption in the reference 

group that influences adolescents. Studies examining both objective and subjective 

measures of friends’ drinking have found that the latter had stronger associations 

with adolescent drinking.169  
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Although this thesis was not focused on parental drinking influences, the questions 

used to assess father’s and mother’s drinking patterns could also have some 

limitations. Survey participants were asked about their parents’ patterns of alcohol 

consumption, but the response options were orientated to frequency of consumption 

(never/occasionally/at weekends/daily). Undoubtedly, parents could provide more 

accurate information on their own drinking patterns; however, given the 

characteristics of the school population survey, it is more feasible to collect more 

detailed data on parental drinking reported by adolescents. Further research on the 

impact of maternal and paternal drinking would require information on the amount 

of alcohol consumed, risk of harmful drinking or alcohol dependence and second-

hand consequences experienced by adolescents. This information could contribute to 

a better understanding of the influences of parents’ drinking patterns on their 

children’s alcohol use.  

Due to characteristics of the complex survey design, refusal to participate in the 

survey may have occurred in the 2013 ENPE at school class and individual level. 

Information on refusal at school class level was provided by the survey 

administrators since school classes were the primary sampling units. The overall 

response rate at school class level was 86%, but Year 12 school classes and those 

from private schools had lower response rates than the other school classes. 

However, information on refusal to complete the questionnaire at individual level 

was not available from the survey administrators.  The impact of non-response at 

both individual and school class level was reduced using post-stratification 

adjustment of survey weights, making the sample and population distribution 

equivalent. As mentioned earlier, survey weights were not used in the multilevel 

analyses, but predicted probabilities calculated after the multilevel logistic regression 

were compared to the unadjusted weighted and unweighted proportion of non-binge 

drinking and binge drinking. Although there were some differences between 

predicted probabilities and the unadjusted weighted and unweighted proportion of 

these drinking patterns, in the majority of cases the unweighted and weighted 

proportion laid on the confidence intervals of the predicted values. Although survey 

weights were not used in the multilevel models, the predicted probabilities of non-

binge drinking and binge drinking did not substantially differ from the observed 

proportion of these drinking patterns, both weighted and unweighted.  
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9.4 Implications 

This study contributes to a better understanding of adolescent drinking in Chile by 

examining the contribution of schools, parents and friends. Any attempt to reduce 

alcohol use should take into consideration these multiple social contexts and the 

ways in which they influence adolescents. Adolescent drinking should also be 

understood and tackled within a national context since levels of alcohol consumption 

in the young population reflect drinking patterns and alcohol policies at country 

level.207, 227 Therefore interventions at the macro level to reduce alcohol use and harm 

in young people should also aim to reduce levels of drinking, not only among 

adolescents but at the population level.  

Given that alcohol dependence is the fourth specific cause for Disability Adjusted 

Life Years (DALYs) lost in Chile,27 any preventive measure to reduce adolescent 

drinking is relevant. In particular, those interventions targeted towards adolescent 

binge drinking, which has been found to increase the risk of alcohol dependence in 

adulthood, should receive attention.15 In addition, alcohol consumption is responsible 

for 50% of deaths in men and 20% in women aged 15 to 29 due mainly to car 

accidents, and intentional and non-intentional injuries.26 These figures increase the 

urgency of enforcing existing regulations and supporting the implementation of 

measures aimed at reducing underage drinking. 

Levels of adolescent alcohol use in Chile found in this study demonstrate that 

adolescents, independent of their socioeconomic background, have access to alcohol, 

even though existing restrictions ban alcohol purchases by under 18-year olds. These 

restrictions are applicable to on-premises service (alcoholic beverages can be 

consumed at the point of sale such as restaurants and bars) and off-premises sales 

(alcoholic beverages purchased in off-licences, supermarkets or other shops are 

consumed off the premises). Means by which adolescents obtain alcohol were not 

examined in this study, but the level of use suggests that the minimum legal purchase 

age might not be adequately enforced. Levels of enforcement seem to be poor since 

40% of adolescents under 18 who consumed alcohol have reported having purchased 

alcohol in off-premises and 15% having consumed alcohol in on-premises in the 

past-year.32 These figures are likely to be affected by under-reporting as adolescents 

know alcohol purchase is illegal for under 18 year olds, and in reality the figure 

could be higher.  
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Enforcement of regulatory interventions are the most beneficial measures to reduce 

consumption at population level.18 Specifically in the young population, the most 

cost-effective measure to reduce alcohol-related morbidity and mortality among 

young people is to limit alcohol availability by establishing a minimum purchase 

age.18, 228 There is consistent evidence that has demonstrated that the older the legal 

age to purchase alcohol, the greater the reduction in youth drinking and prevention of 

adverse consequences of underage drinking.228 However, research confirming the 

beneficial effect of this measure has been conducted in high income countries, so 

interventions should be adjusted to country characteristics, specifically in relation to 

levels of consumption and drinking patterns in different age and gender groups.18  

Although alcohol seems to be available for Chilean adolescents regardless of their 

levels of social disadvantage, it is of particular concern that alcohol availability 

could be greater in socially deprived areas due to illegal trade in alcohol. As shown 

by a survey conducted in 2014 in the Chilean population aged 12 to 64, illegal trade 

in alcohol was seen as an important concern by 25% of participants within the low-

SES group, but by less than 5% within the high-SES in their residential area.229 These 

concerns are in line with findings from international studies suggesting a positive 

association between area-level deprivation and alcohol outlet density which in turn 

was associated with the quantity of alcohol consumed on a typical occasion among 

adolescents.230 A greater outlet density at area level might influence the perception of 

the neighbourhood context as ‘alcogenic’ and lead adolescents to consider alcohol 

consumption as normative.231 Enforcement of age restrictions to purchase alcohol in 

Chile would require extra efforts in socially deprived areas. 

Results presented in this thesis suggested that drinking patterns are influenced by the 

school socioeconomic context. Although school influences on drinking patterns were 

small, the concentration of socially disadvantaged students within schools increases 

the risk of binge drinking and on the other hand, the concentration of socially 

advantaged students also increases the risk of consuming alcohol. To increase social 

mix within schools would probably benefit both ends of the social disadvantage–

advantage continuum. This would require intervening in the education system to 

reduce levels of socioeconomic segregation. A law (the Inclusion Law) recently 

approved in Chile could have a beneficial impact on social stratification of the 

education system. This law aims to reduce the concentration of socially 
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disadvantaged students in state-funded schools through two mechanisms. One is to 

guarantee free education to all children attending schools which receive state-

funding and eliminate co-payment. School fees in private subsidised schools have 

led low-income students to be concentrated in state-funded schools which provide 

free education. The second mechanism is to prohibit schools from selecting students 

based on any criteria but especially on academic performance.37 Due to the gradual 

implementation of the law, socioeconomic segregation in the education system and 

its adverse consequences for socially disadvantaged students is likely to decrease 

slowly throughout the years. 

Although interventions to reduce levels of substance use (alcohol and drugs) have 

been implemented at school level in Chile, their focus appears to be on individual 

risk and protective factors.232, 233 One of these preventive interventions is universal 

and consists of five sessions that run throughout the academic year.233 The aim of this 

intervention is to develop socio-emotional skills such as self-esteem and a sense of 

belonging to school and to reflect a life project. 233 The adoption of healthy lifestyles 

is also promoted in the sessions. A more specific intervention targets socially 

deprived schools in order to detect students who are at high risk of substance use 

early and intervene to help. 230 However, the approach in the second intervention is 

also focused on individual characteristics.230 Although both programmes include 

intervention at school level, implemented by school teachers and staff, they are not 

focused on school environment.  

Interventions in the school environment have been shown to be more effective at 

reducing inequalities within schools than interventions focused on health 

education.210 Children with better educational outcomes and socioeconomic 

background are likely to obtain more benefits from interventions focused on health 

education.210 In addition, interventions focused on school policies and rules to 

improve pupils’ health are less effective if they are implemented separately from 

interventions targeting school environment.45 Based on findings from observational 

studies, school interventions should promote commitment to academic activities and 

school norms and values as this has been linked to lower rates of substance use.45 

Schools promoting commitment are characterised by good relationships between 

students and staff, being perceived as supportive and focusing teaching and decision-

making processes on students’ needs.45, 234 Specifically, school interventions targeting 
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schools as organisations should focus on improving the quality of relationships 

between teachers and students, level of students’ engagement in the classroom and 

students’ participation in the decision-making process within schools which may be 

beneficial for students’ health.210, 234 

Adolescents may benefit from participating in extracurricular activities that 

contribute to the development of a range of skills in addition to giving them the 

opportunity to socialise without alcohol and to occupy their free time. Given the lack 

of leisure facilities in more deprived areas in Chile,235, 236 schools may also play an 

important role in offering extracurricular activities after school. Restricted access to 

nonsubstance-based, pleasant activities can partially explain the greater risk among 

low-SES adolescents of being involved in substance use compared to high-SES 

adolescents.237 The implementation of recreational activities such as sports and after-

school youth programs in socially disadvantaged areas can offer adolescents 

alternative sources of gratification and enjoyment. These activities can also promote 

the development of artistic activities (drama, music, craft), sports, leadership, and 

teamwork skills among others and provide opportunities to socialise with peers in a 

structured context.237 For instance, participation in after school clubs was found in 

the US to prevent children from engaging in truancy, cheating, and smoking and to 

increase the efforts they put into participating in and enjoying school activities.238  

9.5 Further research 

Four areas of further research are suggested. Each area could enrich the 

understanding of adolescent drinking in Chile and facilitate the design of 

interventions aimed at decreasing levels of consumption among adolescents. This 

study focused on the association between school SEE and adolescent drinking. 

However, further work is required on social processes within school. Investigation of 

school social environment or “school ethos” would shed some light on social 

processes within school that can have a health promoting effect on students. 

Specifically, quality of relationships between students and staff and decision-making 

processes have been related to levels of students’ commitment to school, which 

protects children from becoming involved in health risk behaviours.45 Research on 

these social processes could contribute to understanding mechanisms within schools 

that explain differences in non-binge drinking and binge drinking rates between 

schools with similar levels of social disadvantage. This would also help in designing 
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interventions focused on school as social environment rather than interventions 

centred on health promotion education that can maintain inequalities within schools. 

To develop a full picture of socialisation into substance use within peer groups, 

additional studies will be needed that examine the characteristics and structure of 

friends’ social networks in the school context. These networks are shaped by school 

characteristics and built in response to levels of commitment to schools. Previous 

studies have shown that students who are disengaged from school are likely to 

cluster within peer groups where substance use is seen as an alternative source of 

identity.209 In particular, it would be relevant to characterise social networks 

according to school socioeconomic contexts and how these networks within schools 

can contribute to the reproduction of disparities in alcohol use. The characterisation 

of friends’ social networks could also enable an understanding of how boys and girls 

are socialised into different drinking patterns within these networks. 

Further studies are required to explore the role of emotional distress and depressive 

and anxiety symptoms in heavy alcohol consumption. In Chile, previous studies have 

shown that adolescents who binge drank were also more likely to experience 

depressive and anxiety symptoms.239 Examining the relationship between drinking 

patterns and these symptoms would contribute to a better characterisation of drinking 

profiles among boys and girls and from different school socioeconomic contexts. 

Further research on the motives for drinking would also enrich the characterisation 

of drinking profiles since these motives could be socioeconomically patterned.84 This 

would allow the identification of groups who are especially vulnerable to heavy 

consumption and its adverse consequences and the design of preventive strategies to 

teach adolescents to cope with emotional distress and to develop adaptive coping 

skills.  

Future studies on area-level characteristics and drinking patterns among young 

people are also recommended. Given the high levels of socioeconomic segregation at 

the residential level, research on the geographical clustering of drinking patterns 

among young people is of particular relevance in Chile. Due to an increase in 

enrolment in tertiary education in the last twenty years in Chile, there is a growing 

group of young people who delay the achievement of adulthood milestones, 

extending adolescence and potentially the occurrence of health risk behaviours.18 
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Identifying relevant area-level characteristics could provide valuable information for 

the design of interventions to reduce alcohol use among young people that could 

involve multiple social actors.  

9.6 Conclusions 

This study has examined the relationship between school SEE and drinking patterns 

among Chilean adolescents and two hypothesised mechanisms by which schools 

relate to adolescent alcohol use. The results of this investigation show that school as 

environment influences adolescent drinking over and above parental and 

sociodemographic characteristics. Findings confirmed the hypotheses that school 

social disadvantage is differently related to adolescent drinking patterns, mirroring 

previous findings which support the link between social disadvantage and both non-

drinking and binge drinking among drinkers. There was a gender specific association 

with binge drinking which suggest that boys and girls might differ in their 

susceptibility to school influences. School SEE seemed to be unrelated to the number 

of events of binge drinking, although after adding friends’ drinking the association 

became significant among girls. The protective effect of having parents who are 

aware of their children’s whereabouts was confirmed in this study; however, this 

effect was independent of school SEE, which differed from what was hypothesised. 

Although friends’ drinking was strongly linked to an increased risk of non-heavy and 

heavy alcohol consumption among adolescents, it does not appear to be a mechanism 

by which school SEE relates to adolescent drinking patterns. Overall, this study 

strengthens the idea that understanding school socioeconomic influences on youth 

drinking requires consideration of the differences in drinking patterns and examining 

such influences on boys and girls separately. 

Several efforts were made to reduce the impact of the limitations on the results. A 

model-based approach was followed to incorporate the survey design in the 

multilevel analysis since limitations of the software and lack of information 

regarding survey weights at cluster level restricted the use of survey weights. The 

potential effect of bias on self-reported individual information was examined in 

sensitivity analyses. However, limitations on the questions about parental and peer 

factors may have affected the results. Although findings should be interpreted with 

caution, this study has several strengths. The study hypotheses were tested on a large 

nationally representative sample of school population in Chile. The measures of 



256 
 

school SEE were based on information reported by parents, which prevented same-

source bias in the results. Hierarchical data were analysed using multilevel modelling 

taking into account clustering of the observations and following an adequate 

adjustment approach for examining the effect of school context on individuals.   

Findings presented in this thesis provide insights into the role of multiple social 

contexts influencing adolescent drinking and emphasise that tackling underage 

drinking in Chile requires a multilevel approach intervention at the national level, in 

the educational system and the schools and communities. Although this study 

contributes to an understanding of the role of school SEE on adolescent drinking, 

further research should focus on social processes within schools to disentangle 

school characteristics that can have a health promoting effect on students. Future 

studies are also required to better understand how schools can shape characteristics 

of friends’ social network structure where adolescents are socialised into substance 

use.   
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Appendix 1  

Formula used to calculate survey weights at individual level 

The formula used to calculate the individual weights was shown in the survey 

report34 as follows:    

!"#$ℎ& = ()()*
∗

,)()*-)*
 

where Nh number of school classes in the sample in strata h, at municipality level, 

Mh number of pupils in strata h (combination of school year and school type in each 

municipality) according to the school directory of the Ministry of Education, 

Mhi   number of students in school class selected i, according to the school directory, 

Mhi number of pupils in the selected school class i, according to fieldwork, 

m hi   number of pupils selected in school class i from strata h, at municipality level. 
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Appendix 2   

Terms and conditions of the use of data from the Tenth School Population 

Substance Use Survey (English version) 
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Appendix 3  

Directed Acyclic Graph 
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Appendix 4  

Table A4-1 Distribution of percentage of children entitled to free school meals 
by eighteen intervals in complete cases 

Intervals Range %FSM Schools Boys Girls Total participants 

0 0 0 190 4,364 4,319 8,683 

20 9.4 17.3 3 39 48 87 

25 20.6 24.2 10 130 128 258 

30 25.6 29.8 15 191 215 406 

35 30.3 35 42 468 623 1,091 

40 35.03 40 38 517 467 984 

45 40.1 45 69 845 871 1,716 

50 45.02 50 68 933 1,113 2,046 

55 50.1 54.98 70 984 1,143 2,127 

60 55.04 59.94 76 902 1,117 2,019 

65 60 65 99 1,456 1,724 3,180 

70 65.004 69.93 134 1,797 1,962 3,759 

75 70 75 163 2,392 2,354 4,746 

80 75.05 80 190 2,714 2,869 5,583 

85 80.05 84.98 199 2,547 2,414 4,961 

90 85.01 90 183 2,588 2,870 5,458 

95 90.05 94.97 105 1,409 1,281 2,690 

100 95.04 100 24 232 256 488 

Total 0 100 1,678 24,508 25,774 50,282 
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Table A4-2 Distribution of percentage of highly-educated parents by twenty-one 
intervals in complete cases 

Interval Range 
% highly-educated parents  Schools Boys Girls Total participants 

0 0 94 0 794 801 1,595 

5 1.19 146 5 2,455 2,673 5,128 

10 5.06 258 10 3,497 3,164 6,661 

15 10.07 192 14.9 3,002 3,178 6,180 

20 15.03 158 20 2,065 2,166 4,231 

25 20.08 91 25 1,016 1,222 2,238 

30 25.29 86 30 1,156 1,362 2,518 

35 30.06 66 35 1,119 1,244 2,363 

40 35.3 59 40 904 891 1,795 

45 40.2 45 44.9 637 747 1,384 

50 45.1 56 50 650 785 1,435 

55 50.1 41 54.9 522 646 1,168 

60 55.1 45 60 618 587 1,205 

65 60.3 33 65 383 537 920 

70 65.1 38 70 465 484 949 

75 70.3 24 75 202 277 479 

80 75.4 32 80 400 500 900 

85 80.5 31 84.8 441 493 934 

90 85.3 41 90 1,308 1,291 2,599 

95 90.1 69 94.9 1,626 1,444 3,070 

10 95.1 73 100 1,248 1,282 2,530 

Total 0 1,678 100 24,508 25,774 50,282 
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A
ppendix 5 

 

 T
able A

5-1 R
esponse rate at school class level in the 2011 E

N
PE

 

 
School type 

School year 

Total 
 

State-funded 
Private 

subsidised 
Private 

Y
ear 8 

Y
ear 9 

Y
ear 10 

Y
ear 11 

Y
ear 12 

2011 
75.7%

 

767/1013 

79.4%
 

815/1026 

56.3%
 

486/864 

82.4%
 

483/586 

76.1%
 

443/582 

74.7%
 

434/581 

72.4%
 

419/579 

50.3%
 

289/575 

71.2%
 

2,068/2,903 
N

ote: %
 response rate, num

ber of school classes surveyed/ school classes random
ly selected 
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Appendix 6  

Analytical sample in the 2011 ENPE 

Analytical sample for the Ninth Chilean School Population National Substance Use 

Survey (2011 ENPE) 
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Appendix 7  

Distribution of the outcomes in complete and excluded cases  

Table A7-1 Distribution of non-drinkers, non-binge drinkers and binge 
drinkers in the complete and excluded cases due to missing in the 2011 ENPE 

 
Complete cases 

N=28,090 

Excluded cases 

N=4,902 

Total 

N=32,992 

 % 95%CI % 95%CI % 95%CI 

Non drinker 20.1 [19.2,21.1] 22.6 [20.4,25] 20.5 [19.6,21.4] 

Non-binge drinker 48.6 [47.4,49.8] 45.4 [42.7,48.2] 48.1 [47,49.3] 

Binge drinkers 31.3 [30.1,32.5] 32 [29,35] 31.4 [30.3,32.5] 

Analyses were based on weighted data 
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A
ppendix 8 

 

D
istribution of m

issing values in the study variables in the 2011 E
N

PE
 

T
able A

8-1 M
issing data on the outcom

e and individual-level variables by gender, school year and school type in the 2011 E
N

PE
 

(N
=33,509) 

 
Freq 

%
 

B
oys 

n=16,570 
%

 

G
irls 

n=16,812 
%

 

Y
ear 8 

n=8.091 
%

 

Y
ear 9 

n=7,206 
%

 

Y
ear 10 

n=7,125 
%

 

Y
ear 11 

n=6,547 
%

 

Y
ear 12 

n=4,540 
%

 

State-funded 
n=11,079 

%
 

Private 
subsidised 
n=14,666 

%
 

Private 
n=7,764 

%
 

Total 
5,419 

14.2 
17.6[16.3,19] 

14[12.8,15.3] 
20.7[18.7,22.8] 

15.4[13.1,18.1] 
16.6[14,19.7] 

13.3[11.4,15.6] 
15.3[12,19.2] 

20.4[18.2,22.7] 
14.9[13.5,16.4] 

13.4[11.3,15.8] 

G
ender 

127 
0.8 

-- 
-- 

0.6[0.3,1.2] 
0.7[0.3,1.7] 

0.8[0.3,1.9] 
0.4[0.2,0.9] 

2.6[0.8,8.3] 
0.4[0.2,0.9] 

1.1[0.6,2.1] 
0.5[0.2,0.9] 

O
utcom

e 
517 

1.7 
1.9[1.5,2.4] 

1.4[1.1,1.8] 
1.8[1.4,2.3] 

1.5[0.9,2.3] 
1.9[1.1,3.3] 

1.3[0.9,1.9] 
1.9[1.3,2.7] 

2[1.6,2.6] 
1.5[1.2,2.1] 

1[0.7,1.6] 

Parental 
know

ledge 
112 

0.5 
0.5[0.2,0.8] 

0.5[0.2,1.1] 
0.5[0.4,0.9] 

0.8[0.2,2.5] 
0.5[0.1,1.7] 

0.3[0.1,0.8] 
0.3[0.1,0.5] 

0.7[0.3,1.7] 
0.4[0.2,0.9] 

0.2[0.1,0.5] 

Parental 
m

onitoring 
151 

0.5 
0.4[0.3,0.5] 

0.6[0.3,1.2] 
0.8[0.5,1.1] 

0.7[0.3,2.2] 
0.3[0.1,1.1] 

0.2[0.1,0.4] 
0.3[0.1,0.6] 

0.8[0.4,1.7] 
0.4[0.3,0.6] 

0.1[0.1,0.3] 

Peer 
drinking 

1,168 
3.3 

3.7[3.0,4.5] 
2.9[2.3,3.7] 

3.8[2.7,5.4] 
2.9[2.0,4.1] 

3.9[2.4,6.1] 
3[1.8,4.8] 

2.5[1.7,3.5] 
3.9[2.8,5.4] 

2.9[2.2,3.7] 
3.7[2.5,5.5] 

Paternal 
drinking 

940 
2.7 

3.1[2.5,3.8] 
2.3[1.8,3.0] 

3.2[2.3,4.3] 
2.4[1.7,3.6] 

2.8[1.7,4.7] 
2.6[1.5,4.6] 

2.2[1.5,3.2] 
4[2.9,5.3] 

2.1[1.5,2.8] 
2.5[1.8,3.5] 

M
aternal 

drinking 
789 

2.1 
2.3[1.8,2.9] 

1.9[1.4,2.7] 
2.4[1.7,3.4] 

1.8[1.1,3.0] 
2.4[1.4,4.0] 

2.2[1.1,4.1] 
1.5[0.9,2.3] 

3.1[2.1,4.4] 
1.6[1.2,2.3] 

2[1.3,3.0] 

A
ge 

1,668 
5.2 

5.1[4.4,5.9] 
4.3[3.7,5.1] 

6[4.8,7.6] 
4.3[3.3,5.6] 

4.7[3.7,6.0] 
4.9[3.9,6.1] 

6.5[4.3,9.7] 
6.5[5.2,8.0] 

4.6[3.9,5.3] 
4.6[3.2,6.6] 

Paternal 
education 

1,715 
5.3 

6.1[5.4,6.9] 
4.5[3.8,5.3] 

8.1[7.0,9.4] 
5.1[4.1,6.4] 

5.1[3.8,6.9] 
3.7[2.6,5.4] 

3[2.2,4.1] 
7.3[6.1,8.7] 

4.4[3.8,5.2] 
4[3.0,5.2] 

M
aternal 

education 
1,876 

5.7 
6.8[6.1,7.6] 

4.7[4.0,5.5] 
9.3[8.1,10.5] 

5.4[4.4,6.7] 
5.6[4.1,7.6] 

3.7[2.5,5.3] 
3.1[2.2,4.4] 

7.6[6.5,9.0] 
4.9[4.2,5.7] 

4.5[3.6,5.7] 

Analyses w
ere based on w

eighted data 
Associations w

ere tested using Pearson chi-squared statistic 
Significant results are show

n in bold (p-value=
<

0.001) 
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Appendix 9  

Patterns of missingness on individual level variables in the 2011 ENPE 

Patterns of missing values on the individual-level variables with high proportion of 

missing in the 2011 ENPE (N=33,509) 

 

Patterns of missing values on the individual-level variables with missing values in 

the 2011 ENPE (N=33,509) 
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Appendix 10  

Parental and sociodemographic factors and non-binge drinking 

Table A10-1 Multilevel logistic regression of non-binge drinking (vs. non-
drinking) among boys and girls in the 2013 ENPE (Fully-adjusted model) 

 
Boys 

N=16,118 

Girls 

N=18,383 

 OR 95% CI OR 95% CI 
% highly-educated parents  1.008 1.006, 1.01 1.005 1.003, 1.008 
Parental knowledge      

Always know (Reference)  1.00  1.00  
Sometimes do not know 2.20 1.97, 2.45 2.59 2.24, 2.99 
Never 1.24 1.04, 1.47 1.16 0.96, 1.41 

Paternal drinking      
Never  (Reference) 1.00  1.00  
Occasionally drink 1.34 1.20, 1.49 1.45 1.30, 1.61 
Only at weekends 1.70 1.49, 1.95 1.95 1.70, 2.23 
1+ drinks daily 1.96 1.59, 2.41 2.06 1.69, 2.51 
Not living with father 1.50 1.21, 1.84 1.50 1.25, 1.79 

Maternal drinking      
Never (Reference) 1.00  1.00  
Occasionally drink 1.66 1.51, 1.83 1.88 1.72, 2.06 
Only at weekends 2.01 1.70, 2.38 2.41 2.03, 2.87 
1+ drinks daily  2.17 1.61, 2.92 2.03 1.48, 2.78 
Not living with mother 1.33 1.02, 1.75 1.58 1.18, 2.11 

Child’s age  1.45 1.41, 1.49 1.45 1.41, 1.49 
Paternal education      

Primary (Reference) 1.00  1.00  
Secondary  1.001 0.89, 1.21 1.11 1.00, 1.23 
Tertiary 0.98 0.86, 1.13 1.10 0.96, 1.26 
Not living with the father 0.81 0.65, 1.02 1.07 0.87, 1.31 

Maternal education (Reference)     
Primary 1.00  1.00  
Secondary  1.08 0.97, 1.21 1.17 1.05, 1.30 
Tertiary 1.13 0.98, 1.31 1.29 1.13, 1.48 
Not living with the mother 0.92 0.66, 1.29 0.75 0.51, 1.11 

School type 0.93 0.77, 1.13 0.853  0.701, 1.038 
Constant -5.83 -6.28, -5.38 -5.66 -6.11, -5.22 
 Variance SE Variance SE 
Municipality-level  0.032 0.011 0.039 0.013 
School-level  0.053 0.026 0.046 0.027 
School class-level  0.116 0.036 0.191 0.039 
Notes: OR: Odds Ratio, 95% CI: 95% Confidence Interval, SE: Standard Error   
Constant, municipality level variance, school-level variance and school class level variance parameters are in log odds scale 
Significant results are shown in bold (p-value<0.001) 
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Appendix 11  

Parental and sociodemographic factors and binge drinking 

Table A11-1 Multilevel logistic regression of binge drinking (vs. non-binge 
drinking) among boys and girls in the 2013 ENPE (Fully-adjusted model) 

 
Boys 

(N=19,844) 
Girls 

(N=21,302) 
 OR 95% CI OR 95% CI 
% highly-educated parents  0.986 0.98, 0.99 0.993  0.991, 0.995 
% highly-educated parents (quadratic) 1.0001  1.0001, 1.0002 --  -- 
Parental knowledge     

Always know (Reference)  1.00  1.00  
Sometimes do not know 2.26 2.11, 2.41 2.48 2.30, 2.67 
Never 1.84 1.63, 2.08  1.81     1.59, 2.06 

Paternal drinking       
Never (Reference) 1.00  1.00  
Occasionally drink 1.11 1.00, 1.22 1.01 0.91, 1.11 
Only at weekends 1.24  1.11, 1.39 1.17 1.05, 1.31 
1+ drinks daily 1.45  1.25, 1.67 1.35    1.17, 1.55 
Not living with father 1.17 0.99, 1.39 0.88    0.76, 1.03 

Maternal drinking       
Never (Reference) 1.00  1.00  
Occasionally drink 1.11 1.02, 1.21 1.16 1.07, 1.25 
Only at weekends 1.53 1.36, 1.72 1.73   1.54, 1.94 
1+ drinks daily 2.38 2.00, 2.82 1.90 1.57, 2.29 
Not living with mother 1.48 1.20, 1.84 1.08 0.85, 1.37 

Age  1.36 1.33, 1.39 1.20 1.17, 1.23 
Paternal education      

Primary (Reference) 1.00  1.00  
Secondary  0.95 0.87, 1.05 0.98 0.89, 1.07 
Tertiary 0.93 0.83, 1.04 0.94 0.84, 1.04 
Not living with the father 0.73 0.60, 0.89 0.83 0.70, 0.98 

Maternal education      
Primary (Reference) 1.00  1.00  
Secondary  0.91 0.82, 0.99 0.83 0.76, 0.90 
Tertiary 0.92 0.82, 1.04 0.84 0.75, 0.94 
Not living with the mother 1.26 0.94, 1.69 1.52 1.10, 2.10 

School type 1.01  0.81, 1.27 1.17 0.996, 1.37 
Constant -5.46  -5.85, -5.07 -3.59 -3.97, -3.22 
 Variance SE Variance SE 
Municipality level  0.004 0.006 0.003 0.006 
School-level  0.048 0.019 0.032 0.018 
School class-level  0.175 0.027 0.225 0.028 
Notes: OR: Odds Ratio, 95% CI: 95% Confidence Interval, SE: Standard Error     
Constant, municipality-level variance, school level variance and school class level variance parameters are in log odds scale 
Significant results are shown in bold (p-value<0.001) 
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Appendix 12  

Parental and sociodemographic factors and frequency of binge drinking 

Table A12-1 Multilevel Zero-Inflated Poisson regression (Poisson part) of 
frequency of binge drinking among drinkers in the 2013 ENPE (Fully-adjusted 
model) 

 Boys 
N=19,844 

Girls 
N=21,302 

 Estimates SE Estimates SE 
% highly-educated parents -0.0003 0.0006 -0.0015 0.0007 
Parental knowledge     

Always know (Reference)      
Sometimes do not know 0.1151 0.0195 0.2164 0.0237 
Never 0.1920 0.0318 0.3244 0.0393 

Paternal drinking       
Never  (Reference)     
Occasionally drink -0.0928 0.0312 -0.0105 0.0367 
Only at weekends -0.0314 0.0332 0.0608 0.0392 
1+ drinks daily 0.0252 0.0397 0.0810 0.0469 
Not living with father 0.0286 0.0499 0.0302 0.0560 

Maternal drinking       
Never (Reference)     
Occasionally drink 0.0181 0.0257 0.0496 0.0297 
Only at weekends 0.0613 0.0325 0.1320 0.0376 
1+ drinks daily 0.2011 0.0402 0.2452 0.0538 
Not living with mother 0.1083 0.0579 0.1995 0.0767 

Age  0.0435 0.0067 0.0252 0.0078 
Paternal education      

Primary (Reference)     
Secondary  -0.0349 0.02764 0.0118 0.0314 
Tertiary 0.0176 0.03252 0.1072 0.0373 
Not living with the father -0.0347 0.05773 -0.0395 0.0624 

Maternal education      
Primary (Reference)     
Secondary  0.0509 0.0279 0.0191 0.0307 
Tertiary 0.0503 0.0338 -0.0361 0.0377 
Not living with the mother 0.0919 0.0786 0.1004 0.0972 

Constant -0.1843 0.1122 -0.1264 0.1316 
School-level variance  0.0145 0.0041 0.0250 0.0056 
Notes: SE Standard Error 
 Significant results are shown in bold (p-value<0.001) 
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A
ppendix 13  

Sensitivity analysis excluding cases providing inconsistent evidence of drinking  

A
nalyses addressing O

bjective 1 

T
able A

13-1 School class-level, school-level and m
unicipality-level variance (log-odds scale) in non-binge drinking (vs. non-drinking) 
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ong boys and girls excluding cases w

ith inconsistent responses  in the 2013 E
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Significant results are show
n in bold (p-value<

0.001) 
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Significant results are show
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13-3 School-level variance in the frequency of binge drinking (Poisson part) am
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Analyses addressing Objective 2 

Table A13-4 Multilevel logistic regression for non-binge drinking (vs. non-
drinking) among boys (N=15,446) excluding cases with inconsistent responses in 
the 2013 ENPE 

 Age-adjusted model  Fully-adjusted model 

 OR 95% CI OR 95% CI 
% FSM children  0.990 0.988, 0.991 0.991 0.987, 0.994 

Intercept -4.28 -4.69, -3.86 -5.35 -5.84, -4.86 

 Variance SE Variance SE 
Municipality-level  0.035 0.012 0.035 0.012 

School-level  0.047 0.026 0.047 0.027 

School class-level  0.142 0.037 0.131 0.038 
Notes: OR: Odds Ratio 95%CI: 95% Confidence Interval   SE: Standard Error   
Constant, municipality-level variance, school-level variance and school class-level variance parameters are in log odds scale 
Age-adjusted model: %FSM + age   
Fully-adjusted model: %FSM + age + parental factors + school type 
Significant results are shown in bold (p-value<0.001) 
 

Table A13-5 Multilevel logistic regression of non-binge drinking (vs. non-
drinking) among boys (N=15,446) excluding cases with inconsistent responses in 
the 2013 ENPE 

 Age-adjusted model  Fully-adjusted model 

 OR 95% CI OR 95% CI 
% highly-educated parents  1.011 1.009, 1.012 1.008 1.006,1.010 

Constant -5.25 -5.67, -4.82 -6.16 -6.62, -5.71 

 Variance SE Variance SE 
Municipality-level 0.034 0.012 0.034 0.012 

School-level 0.049 0.026 0.049 0.027 

School class-level 0.133 0.036 0.126 0.038 
Notes: OR: Odds Ratio, 95% CI: 95% Confidence Interval, SE: Standard Error   
Constant, municipality-level variance, school-level variance and school class-level variance parameters are in log odds scale 
Age-adjusted model: %highly-educated parents + age   
Fully-adjusted model: %highly-educated parents + age + parental factors + school type 
Significant results are shown in bold (p-value<0.001) 
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Table A13-6 Multilevel logistic regression of non-binge drinking (vs. non-
drinking) among girls (N=17,766) excluding cases with inconsistent responses in 
the 2013 ENPE 

 Age-adjusted model Fully-adjusted model 

 OR 95% CI OR 95% CI 

% FSM children 0.991 0.989, 0.992 0.993 0.990, 0.996 

Constant -3.87 -4.29, -3.46 -5.37 -5.87, -4.88 

 Variance SE Variance SE 
Municipality-level  0.046 0.013 0.043 0.013 

School-level  0.035 0.026 0.046 0.027 

School class-level  0.222 0.039 0.193 0.039 
Notes:  OR: Odds Ratio, 95% CI: 95% Confidence Interval,   SE: Standard Error   
Constant, municipality-level variance, school-level variance and school class-level variance parameters are in log odds scale 
Age-adjusted model: %FSM + age   
Fully-adjusted model: %FSM + age+ parental factors + school type 
Significant results are shown in bold (p-value<0.001) 
 

Table A13-7 Multilevel logistic regression of non-binge drinking (vs. non-
drinking) among girls (N=17,766) excluding cases with inconsistent responses in 
the 2013 ENPE 

 Age-adjusted model Fully-adjusted model 

 OR 95% CI OR 95% CI 

% highly-educated parents  1.009 1.007, 1.010 1.004 1.002, 1.005 

Constant -4.698 -5.121, -4.275 -5.928 -6.379, -5.477 

 Variance SE Variance SE 
Municipality-level  0.044 0.013 0.040 0.013 

School-level  0.036 0.026 0.047 0.027 

School class-level  0.219 0.039 0.195 0.039 
Notes:  OR: Odds Ratio, 95% CI: 95% Confidence Interval,   SE: Standard Error   
Constant, municipality-level variance, school-level variance and school class-level variance parameters are in log odds scale 
Age-adjusted model: %highly-educated parents + age   
Fully-adjusted model: %highly-educated parents + age + parental factors + school type 
Significant results are shown in bold (p-value<0.001) 
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Table A13-8 Multilevel logistic regression of binge drinking (vs. non-binge 
drinking) among boys reporting alcohol use (N=19,172) excluding cases with 
inconsistent responses in the 2013 ENPE 

 Age-adjusted model Fully-adjusted model 
 OR 95% CI OR 95% CI 
% FSM children 0.986 0.98, 0.991 1.009 1.006, 1.011 

% FSM children (quad) 1.0002 1.0001, 1.00023 -- -- 

Constant -4.94 -5.30, -4.57 -5.981 -6.406, -5.556 

 Variance  SE Variance  SE 
Municipality-level  0.006 0.007 0.005 0.006 

School-level  0.059 0.019 0.053 0.019 

School class-level  0.182 0.027 0.168 0.028 
Notes: OR: Odds Ratio 95% CI: 95% confidence interval, SE: Standard Error 
Constant, municipality-level variance, school level variance and school class level variance parameters are in log odds scale 
Age-adjusted model: %FSM + age   
Fully-adjusted model: %FSM + age+ parental factors + school type 
Significant results are shown in bold (p-value<0.001) 
 

Table A13-9 Multilevel logistic regression of binge drinking (vs. non-binge 
drinking) among boys reporting alcohol use (N=19,172) excluding cases with 
inconsistent responses in the 2013 ENPE 

 Age-adjusted model Fully-adjusted model 
 OR 95% CI OR 95% CI 
% highly-educated parents  0.984 0.979, 0.989 0.986 0.981, 0.991 

% highly-educated parents (quadratic) 1.0001 1.0001, 1.0002 1.0001 1.0001, 1.0002 

Constant -4.802 -5.175, -4.429 -5.206 -5.596, -4.816 

 Variance SE Variance SE 
Municipality level  0.007 0.007 0.006 0.007 

School-level  0.064 0.02 0.056 0.019 

School class-level  0.183 0.027 0.169 0.028 
Notes: OR: Odds Ratio, 95% CI: 95% Confidence Interval, SE: Standard Error   
Constant, municipality-level variance, school-level variance and school class-level variance parameters are in log odds scale  
Age-adjusted model: %highly-educated parents + age   
Fully-adjusted model: % highly-educated parents + age+ parental factors + school type 
Significant results are shown in bold (p-value<0.001) 
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Table A13-10 Multilevel logistic regression of binge drinking (vs. non-binge 
drinking) among girls reporting alcohol use (N=20,685) excluding cases with 
inconsistent responses in the 2013 ENPE 

 Age-adjusted model Fully-adjusted model 
 OR 95% CI OR 95% CI 
% FSM children 1.005 1.004, 1.006 1.01 1.007, 1.013 

Constant -3.581 -3.935, -3.228 -4.221 -4.635, -3.806 

 Variance SE Variance SE 
Municipality-level  0.003 0.006 0.005 0.006 

School-level  0.033 0.018 0.028 0.018 

School class-level  0.225 0.028 0.214 0.028 
Notes: OR: Odds Ratio, 95% CI: 95% Confidence Interval, SE: Standard Error   
Constant, municipality-level variance, school-level variance and school class-level variance parameters are in log odds scale 
Age-adjusted model: %FSM + age   
Fully-adjusted model: %FSM + age + parental factors + school type 
Significant results are shown in bold (p-value<0.001) 
 

Table A13-11 Multilevel logistic regression of binge drinking (vs. non-binge 
drinking) among girls reporting alcohol use (N=20,685) excluding cases with 
inconsistent responses in the 2013 ENPE 

 Age-adjusted model Fully-adjusted model 
 OR 95% CI OR 95% CI 
% highly-educated parents  0.995 0.994, 0.996 0.994 0.993, 0.996 

Constant -3.135 -3.492, -2.779 -3.433 -3.811, -3.055 

 Variance SE Variance SE 
Municipality-level  0.004 0.006 0.002 0.006 

School-level  0.032 0.018 0.027 0.018 

School class-level  0.227 0.028 0.221 0.028 
Notes: OR: Odds Ratio, 95% CI: 95% Confidence Interval, SE: Standard Error   
Constant, municipality-level variance, school-level variance and school class level variance parameters are in log odds scale 
Age-adjusted model: %highly-educated parents + age   
Fully-adjusted model: %highly-educated parents + age+ parental factors + school type 
Significant results are shown in bold (p-value<0.001) 
 

Table A13-12 Multilevel Zero-Inflated Poisson regression (Poisson part) of the 
frequency of binge drinking in boys reporting alcohol use (N=19,172) excluding 
cases with inconsistent responses in the 2013 ENPE 

 Age-adjusted model Fully-adjusted model 
 Estimate SE Estimate SE 

% FSM children -0.0002 0.0003 0.0003 0.0007 
Constant -0.0962 0.1123 -0.2113 0.124 
School-level variance  0.0221 0.0048 0.0148 0.0041 
Notes: SE Standard Error   
Age-adjusted model: %FSM + age.   
Fully-adjusted model: %FSM + age+ parental factors + school type 
 Significant results are shown in bold (p-value<0.001) 
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Table A13-13 Multilevel Zero-Inflated Poisson regression (Poisson part) of the 
frequency of binge drinking in boys reporting alcohol use (N=19,172) excluding 
cases with inconsistent responses in the 2013 ENPE 

 Age-adjusted model Fully-adjusted model 
 Estimate SE Estimate SE 

% highly-educated parents  0.0002 0.0003 -0.0003 0.0006 
Constant -0.1112 0.1108 -0.1883 0.1122 
School-level variance  0.0221 0.0048 0.0152 0.0042 
Notes: SE Standard Error   
Age-adjusted model: %highly-educated  parents + age.   
Fully-adjusted model: % highly-educated parents + age + parental factors + school type 
 Significant results are shown in bold (p-value<0.001) 
 

Table A13-14 Multilevel Zero-Inflated Poisson regression (Poisson part) of the 
frequency of binge drinking in girls reporting alcohol use (N=20,685) excluding 
cases with inconsistent responses in the 2013 ENPE 

 Age-adjusted model Fully-adjusted model 
 Estimate SE Estimate SE 
% FSM children  0.0005 0.0004 0.00277 0.0009 
Constant 0.076 0.129 -0.351 0.144 
School-level variance  0.0341 0.0065 0.023 0.0054 
Notes: SE Standard Error 
Age-adjusted model: %FSM + age.   
Fully-adjusted model: % FSM + age+ parental factors + school type 
 Significant results are shown in bold (p-value<0.001) 
 

Table A13-15 Multilevel Zero-Inflated Poisson regression (Poisson part) of the 
frequency of binge drinking in girls reporting alcohol use (N=20,685) excluding 
cases with inconsistent responses in the 2013 ENPE 

 Age-adjusted model Fully-adjusted model 
 Estimate SE Estimate SE 
% highly-educated parents  -0.0003 0.0004 -0.0015 0.0007 
Constant 0.118 0.127 0.129 0.131 
School-level variance  0.0345 0.0065 0.024 0.0055 
Notes: SE Standard Error 
Age-adjusted model: % highly-educated parents + age.   
Fully-adjusted model: % highly-educated parents + age + parental factors +school type 
Significant results are shown in bold (p-value<0.001) 



304 
 

A
ppendix 14  

Sensitivity analysis replacing child’s age by school year 

A
nalyses addressing O

bjective 1 

T
able A

14-1 School class-level, school-level and m
unicipality-level variance (log-odds scale) in non-binge drinking (vs. non-drinking) 
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ong boys and girls replacing child’s age by school year 
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Significant results are show
n in bold (p-value<

0.001) 
 



305 
 T

able A
14-2 School class-level, school-level and m

unicipality-level variance (log-odds scale) in binge drinking (vs. non-binge drinking) 
am

ong drinkers replacing child’s age by school year  

  
B

oys  
G

irls 

(N
=20,117) 

(N
=21,586) 

 
N

ull m
odel 

A
ge-adjusted m

odel 
N

ull m
odel 

A
ge-adjusted m

odel 

  
V

ariance 
S.E. 

V
PC

 
V

ariance 
S.E. 

V
PC

 
V

ariance 
S.E. 

V
PC

 
V

ariance 
S.E. 

V
PC

 

M
unicipality level 

0 
0 

0 
0.008 

0.007 
0.2 

0 
0 

0 
0.002 

0.006 
0.1 

School level 
0.099 

0.023 
2.7 

0.085 
0.021 

2.4 
0.080 

0.02 
2.4 

0.078 
0.02 

2.2 

C
lass level 

0.324 
0.032 

8.7 
0.195 

0.027 
5.5 

0.233 
0.028 

6.5 
0.226 

0.028 
6.3 

N
otes: SE: Standard Error, VPC

: Variance Partition C
oefficient  

Significant results are show
n in bold (p-value<

0.001) 
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Analyses addressing Objective 2 

Table A14-4 Multilevel logistic regression for non-binge drinking (vs. non-
drinking) among boys (N=16,334) replacing child’s age by school year in the 
2013 ENPE 

 Age-adjusted model  Fully-adjusted model 

 OR 95% CI OR 95% CI 
% FSM children  0.991 0.989, 0.992 0.993 0.990, 0.996 

Intercept 0.887 0778, 0.996 -0.032 -0.299, 0.235 

 Variance SE Variance SE 
Municipality-level  0.036 0.012 0.034 0.011 

School-level  0.036 0.025 0.038 0.025 

School class-level  0.138 0.035 0.129 0.036 
Notes: OR: Odds Ratio  95%CI: 95% Confidence Interval   SE: Standard Error   
Constant, municipality-level variance, school-level variance and school class-level variance parameters are in log odds scale 
Age-adjusted model: %FSM + age   
Fully-adjusted model: %FSM + age + parental factors + school type 
Significant results are shown in bold (p-value<0.001) 
 

Table A14-5 Multilevel logistic regression of non-binge drinking (vs. non-
drinking) among boys (N=16,334) replacing child’s age by school year in the 
2013 ENPE 

 Age-adjusted model  Fully-adjusted model 

 OR 95% CI OR 95% CI 
% highly-educated parents  1.010 1.008, 1.011 1.007 1.006,1.009 

Constant 0.007 -0.075, 0.090 -0.685 -0.815, -0.555 

 Variance SE Variance SE 
Municipality-level 0.034 0.011 0.033 0.011 

School-level 0.036 0.024 0.038 0.025 

School class-level 0.130 0.035 0.125 0.036 
Notes: OR: Odds Ratio, 95% CI: 95% Confidence Interval, SE: Standard Error   
Constant, municipality-level variance, school-level variance and school class-level variance parameters are in log odds scale 
Age-adjusted model: %highly-educated parents + age   
Fully-adjusted model: %highly-educated parents + age + parental factors + school type 
Significant results are shown in bold (p-value<0.001) 
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Table A14-6 Multilevel logistic regression of non-binge drinking (vs. non-
drinking) among girls (N=18,616) replacing child’s age by school year in the 
2013 ENPE 

 Age-adjusted model Fully-adjusted model 

 OR 95% CI OR 95% CI 

% FSM children 0.991 0.990, 0.993 0.995 0.991, 0.998 

Constant 1.065 0.948, 1.180 -0.208 -0.490, -0.072 

 Variance SE Variance SE 
Municipality-level  0.051 0.014 0.047 0.014 

School-level  0.031 0.026 0.038 0.027 

School class-level  0.218 0.038 0.198 0.039 
Notes:  OR: Odds Ratio, 95% CI: 95% Confidence Interval,   SE: Standard Error   
Constant, municipality-level variance, school-level variance and school class-level variance parameters are in log odds scale 
Age-adjusted model: %FSM + age   
Fully-adjusted model: %FSM + age+ parental factors + school type 
Significant results are shown in bold (p-value<0.001) 
 

Table A14-7 Multilevel logistic regression of non-binge drinking (vs. non-
drinking) among girls (N=18,616) replacing child’s age by school year in the 
2013 ENPE 

 Age-adjusted model Fully-adjusted model 

 OR 95% CI OR 95% CI 

% highly-educated parents  1.009 1.007, 1.010 1.003 1.002, 1.005 

Constant 0.260 0.171, 0.347 -0.670 -0.802, -0.538 

 Variance SE Variance SE 
Municipality-level  0.048 0.014 0.040 0.013 

School-level  0.030 0.026 0.047 0.027 

School class-level  0.216 0.038 0.195 0.039 
Notes:  OR: Odds Ratio, 95% CI: 95% Confidence Interval,   SE: Standard Error   
Constant, municipality-level variance, school-level variance and school class-level variance parameters are in log odds scale 
Age-adjusted model: %highly-educated parents + age   
Fully-adjusted model: %highly-educated parents + age + parental factors + school type 
Significant results are shown in bold (p-value<0.001) 
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Table A14-8 Multilevel logistic regression of binge drinking (vs. non-binge 
drinking) among boys reporting alcohol use (N=20,117) replacing child’s age by 
school year in the 2013 ENPE 

 Age-adjusted model Fully-adjusted model 
 OR 95% CI OR 95% CI 
% FSM children 0.984 0.980, 0.988 1.011 1.008, 1.014 

% FSM children (quad) 1.0002 1.0002, 1.0003 -- -- 

Constant -0.856 -0.962, -0.752 -2.131 -2.368, -1.894 

 Variance  SE Variance  SE 
Municipality-level  0.009 0.007 0.007 0.007 

School-level  0.060 0.019 0.051 0.019 

School class-level  0.195 0.027 0.185 0.027 
Notes: OR: Odds Ratio 95% CI: 95% confidence interval, SE: Standard Error 
Constant, municipality-level variance, school level variance and school class level variance parameters are in log odds scale 
Age-adjusted model: %FSM + age   
Fully-adjusted model: %FSM + age+ parental factors + school type 
 

Table A14-9 Multilevel logistic regression of binge drinking (vs. non-binge 
drinking) among boys reporting alcohol use (N=20,117) replacing child’s age by 
school year in the 2013 ENPE 

 Age-adjusted model Fully-adjusted model 
 OR 95% CI OR 95% CI 
% highly-educated parents  0.981 0.976, 0.986 0.982 0.978, 0.988 

% highly-educated parents  (quadratic) 1.0002 1.0001, 1.0002 1.0002 1.0001, 1.0002 

Constant -0.648 -0.742, -0.554 -1.100 -1.229, -0.971 

 Variance SE Variance SE 
Municipality-level  0.008 0.007 0.006 0.007 

School-level  0.063 0.019 0.056 0.019 

School class-level  0.201 0.027 0.185 0.027 
Notes: OR: Odds Ratio, 95% CI: 95% Confidence Interval, SE: Standard Error   
Constant, municipality-level variance, school-level variance and school class-level variance parameters are in log odds scale  
Age-adjusted model: %highly-educated parents + age   
Fully-adjusted model: % highly-educated parents + age+ parental factors + school type 
Significant results are shown in bold (p-value<0.001) 
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Table A14-10 Multilevel logistic regression of binge drinking (vs. non-binge 
drinking) among girls reporting alcohol use (N=21,586) replacing child’s age by 
school year in the 2013 ENPE 

 Age-adjusted model Fully-adjusted model 
 OR 95% CI OR 95% CI 
% FSM children 1.006 1.004, 1.007 1.011 1.008, 1.013 

Constant -1.283 -1.379, -1.187 -1.928 -2.164, -1.692 

 Variance SE Variance SE 
Municipality-level  0.002 0.006 0.005 0.006 

School-level  0.048 0.018 0.039 0.018 

School class-level  0.232 0.028 0.224 0.028 
Notes: OR: Odds Ratio, 95% CI: 95% Confidence Interval, SE: Standard Error   
Constant, municipality-level variance, school-level variance and school class-level variance parameters are in log odds scale 
Age-adjusted model: %FSM + age   
Fully-adjusted model: %FSM + age + parental factors + school type 
Significant results are shown in bold (p-value<0.001) 
 

Table A14-11 Multilevel logistic regression of binge drinking (vs. non-binge 
drinking) among girls reporting alcohol use (N=21,586) replacing child’s age by 
school year in the 2013 ENPE 

 Age-adjusted model Fully-adjusted model 
 OR 95% CI OR 95% CI 
% highly-educated parents  0.995 0.994, 0.996 0.994 0.993, 0.996 

Constant -0.776 -0.853, -0.701 -1.009 -1.130, -0.887 

 Variance SE Variance SE 
Municipality-level  0.003 0.006 0.002 0.006 

School-level  0.046 0.018 0.038 0.018 

School class-level  0.227 0.028 0.231 0.028 
Notes: OR: Odds Ratio, 95% CI: 95% Confidence Interval, SE: Standard Error   
Constant, municipality-level variance, school-level variance and school class level variance parameters are in log odds scale 
Age-adjusted model: %highly-educated parents + age   
Fully-adjusted model: %highly-educated parents + age+ parental factors + school type 
Significant results are shown in bold (p-value<0.001) 
 

Table A14-12 Multilevel Zero-Inflated Poisson regression (Poisson part) of the 
frequency of binge drinking in boys reporting alcohol use (N=20,117) replacing 
child’s age by school year responses in the 2013 ENPE 

 Age-adjusted model Fully-adjusted model 
 Estimate SE Estimate SE 

% FSM children 0.0001 0.0003 0.0008 0.0007 
Constant 0.5021 0.0304 0.3740 0.0680 
School-level variance  0.0248 0.0050 0.0158 0.0042 
Notes: SE Standard Error   
Age-adjusted model: %FSM + age.   
Fully-adjusted model: %FSM + age+ parental factors + school type 
Significant results are shown in bold (p-value<0.001)  
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Table A14-13 Multilevel Zero-Inflated Poisson regression (Poisson part) of the 
frequency of binge drinking in boys reporting alcohol use (N=20,117) replacing 
child’s age by school year in the 2013 ENPE 

 Age-adjusted model Fully-adjusted model 
 Estimate SE Estimate SE 

% highly-educated parents  0.00002 0.0003 -0.0005 0.0006 
Constant 0.5052 0.0232 -0.4421 0.0369 
School-level variance  0.0248 0.0050 0.0162 0.0042 
Notes: SE Standard Error   
Age-adjusted model: %highly-educated highly-educated parents + age.   
Fully-adjusted model: % highly-educated parents + age + parental factors + school type 
Significant results are shown in bold (p-value<0.001)  
  

Table A14-14 Multilevel Zero-Inflated Poisson regression (Poisson part) of the 
frequency of binge drinking in girls reporting alcohol use (N=21,586) replacing 
child’s age by school year in the 2013 ENPE 

 Age-adjusted model Fully-adjusted model 
 Estimate SE Estimate SE 
% FSM children  0.0006 0.0004 0.0030 0.0009 
Constant 0.3795 0.0369 -0.0143 0.0805 
School-level variance  0.0398 0.0069 0.0270 0.0057 
Notes: SE Standard Error 
Age-adjusted model: %FSM + age.   
Fully-adjusted model: % FSM + age+ parental factors + school type 
Significant results are shown in bold (p-value<0.001)  
 

Table A14-15 Multilevel Zero-Inflated Poisson regression (Poisson part) of the 
frequency of binge drinking in girls reporting alcohol use (N=21,586) replacing 
child’s age by school year in the 2013 ENPE 

 Age-adjusted model Fully-adjusted model 
 Estimate SE Estimate SE 
% highly-educated parents  -0.0003 0.0004 -0.0016 0.0007 
Constant 0.4237 0.0267 0.2432 0.0448 
School-level variance  0.0403 0.0069 0.0286 0.0059 
Notes: SE Standard Error 
Age-adjusted model: % highly-educated parents + age.   
Fully-adjusted model: % highly-educated parents + age + parental factors +school type 
Significant results are shown in bold (p-value<0.001)  
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Analyses addressing Objective 2 

Table A15-4 Multilevel logistic regression for non-binge drinking (vs. non-
drinking) among boys (N=8,654) in the 2011 ENPE  

 Age-adjusted model  Fully-adjusted model 
 OR 95% CI OR 95% CI 
% FSM children 0.988 0.986, 0.990 0.989 0.985, 0.993 
Intercept -3.81 -4.38, -3.25 -4.51 -5.17, -3.84 
 Variance SE Variance SE 
Municipality-level 0.010 0.014 0.009 0.014 
School-level 0.075 0.038 0.074 0.038 
School class-level 0.108 0.048 0.091 0.049 
Notes: OR: Odds Ratio, 95%CI: 95% Confidence Interval, SE: Standard Error   
Constant, municipality-level variance, school-level variance and school class-level variance parameters are in log odds scale 
Age-adjusted model: %FSM + age   
Fully-adjusted model: %FSM + age + parental factors + school type 
Significant results are shown in bold (p-value<0.001) 
 

Table A15-5 Multilevel logistic regression of non-binge drinking (vs. non-
drinking) among boys (N=8,654) in the 2011 ENPE  

 Age-adjusted model  Fully-adjusted model 
 OR 95% CI OR 95% CI 

% highly-educated parents  1.012 1.010, 1.013 1.009 1.006, 1.012 
Constant -4.92 -5.49, -4.35 -5.44 -6.04, -4.84 
 Variance SE Variance SE 
Municipality-level 0.008 0.013 0.007 0.014 
School-level 0.070 0.037 0.073 0.038 
School class-level 0.106 0.048 0.091 0.049 
Notes: OR: Odds Ratio, 95% CI: 95% Confidence Interval, SE: Standard Error   
Constant, municipality-level variance, school-level variance and school class-level variance parameters are in log odds scale 
Age-adjusted model: %highly-educated parents + age   
Fully-adjusted model: %highly-educated parents + age + parental factors + school type 
Significant results are shown in bold (p-value<0.001) 
 

Table A15-6 Multilevel logistic regression of non-binge drinking (vs. non-
drinking) among girls (N=10,461) in the 2011 ENPE  

 Age-adjusted model Fully-adjusted model 
 OR 95% CI OR 95% CI 
% FSM children 0.988 0.987, 0.990 0.987 0.983, 0.992 
Constant -4.57 -5.11, -4.02 -5.62 -6.27, -4.97 
 Variance SE Variance SE 
Municipality-level  0.030 0.014 0.026 0.014 
School-level  0 0 0 0 
School class-level  0.191 0.039 0.172 0.039 
Notes:  OR: Odds Ratio, 95% CI: 95% Confidence Interval,   SE: Standard Error   
Constant, municipality-level variance, school-level variance and school class-level variance parameters are in log odds scale 
Age-adjusted model: %FSM + age   
Fully-adjusted model: %FSM + age+ parental factors + school type 
Significant results are shown in bold (p-value<0.001) 
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Table A15-7 Multilevel logistic regression of non-binge drinking (vs. non-
drinking) among girls (N=10,461) in the 2011 ENPE  

 Age-adjusted model Fully-adjusted model 
 OR 95% CI OR 95% CI 
% highly-educated parents  1.011 1.009, 1.013 1.007 1.005, 1.009 
Constant -5.62 -6.18, -5.07 -6.62 -7.22, -6.02 
 Variance SE Variance SE 
Municipality-level  0.032 0.015 0.028 0.014 
School-level  0 0 0 0 
School class-level  0.183 0.038 0.176 0.039 
Notes:  OR: Odds Ratio, 95% CI: 95% Confidence Interval, SE: Standard Error   
Constant, municipality-level variance, school-level variance and school class-level variance parameters are in log odds scale 
Age-adjusted model: %highly-educated parents + age   
Fully-adjusted model: %highly-educated parents + age + parental factors + school type 
Significant results are shown in bold (p-value<0.001) 
 

Table A15-8 Multilevel logistic regression of binge drinking (vs. non-binge 
drinking) among boys reporting alcohol use (N=11,035) in the 2011 ENPE  

 Age-adjusted model Fully-adjusted model 
 OR 95% CI OR 95% CI 
% FSM children 0.991 0.986, 0.997 1.009 1.005, 1.012 
% FSM children (quad) 1.0002 1.0001, 1.0002 -- -- 
Constant -5.55 -6.03, -5.07 -6.22 -6.78, -5.66 
 Variance  SE Variance  SE 
Municipality-level  0 0 0 0 
School-level  0.048 0.022 0.047 0.022 
School class-level  0.138 0.033 0.136 0.034 
Notes: OR: Odds Ratio, 95% CI: 95% Confidence Interval, SE: Standard Error 
Constant, municipality-level variance, school level variance and school class level variance parameters are in log odds scale 
Age-adjusted model: %FSM + age   
Fully-adjusted model: %FSM + age+ parental factors + school type 
Significant results are shown in bold (p-value<0.001) 
 

Table A15-9 Multilevel logistic regression of binge drinking (vs. non-binge 
drinking) among boys reporting alcohol use (N=11,035) in the 2011 ENPE  

 Age-adjusted model Fully-adjusted model 
 OR 95% CI OR 95% CI 
% highly-educated parents  0.987 0.980, 0.993 0.994 0.992, 0.997 
% highly-educated parents (quadratic) 1.0001 1.00003, 1.0002 -- -- 
Constant -5.15 -5.64, -4.66 -5.51 -6.02, -5.01 
 Variance SE Variance SE 
Municipality-level  0 0 0.001 0.009 
School-level  0.054 0.022 0.045 0.024 
School class-level  0.141 0.033 0.139 0.034 
Notes: OR: Odds Ratio, 95% CI: 95% Confidence Interval, SE: Standard Error   
Constant, municipality-level variance, school-level variance and school class-level variance parameters are in log odds scale  
Age-adjusted model: %highly-educated parents + age   
Fully-adjusted model: % highly-educated parents + age + parental factors + school type 
Significant results are shown in bold (p-value<0.001) 
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Table A15-10 Multilevel logistic regression of binge drinking (vs. non-binge 
drinking) among girls reporting alcohol use (N=11,779) in the 2011 ENPE  

 Age-adjusted model Fully-adjusted model 
 OR 95% CI OR 95% CI 
% FSM children 1.009 1.007, 1.010 1.014 1.010, 1.017 
Constant -4.52 -5.01, -4.03 -5.28 -5.86, -4.70 
 Variance SE Variance SE 
Municipality-level  0.005 0.01 0 0 
School-level  0.053 0.027 0.062 0.026 
School class-level  0.217 0.038 0.190 0.038 
Notes: OR: Odds Ratio, 95% CI: 95% Confidence Interval, SE: Standard Error   
Constant, municipality-level variance, school-level variance and school class-level variance parameters are in log odds scale 
Age-adjusted model: %FSM + age   
Fully-adjusted model: %FSM + age + parental factors + school type 
Significant results are shown in bold (p-value<0.001) 
 

Table A15-11 Multilevel logistic regression of binge drinking (vs. non-binge 
drinking) among girls reporting alcohol use (N=11,779) in the 2011 ENPE  

 Age-adjusted model Fully-adjusted model 
 OR 95% CI OR 95% CI 
% highly-educated parents  0.992 0.991, 0.994 0.992 0.989, 0.994 
Constant -3.78 -4.27, -3.29 -4.19 -4.71, -3.67 
 Variance SE Variance SE 
Municipality-level  0.01 0.011 0.005 0.011 
School-level  0.054 0.027 0.067 0.029 
School class-level  0.217 0.038 0.191 0.039 
Notes: OR: Odds Ratio 95% CI: 95% Confidence Interval  
Constant, municipality-level variance, school-level variance and school class level variance parameters are in log odds scale 
Age-adjusted model: %highly-educated parents + age   
Fully-adjusted model: %highly-educated parents + age+ parental factors + school type 
Significant results are shown in bold (p-value<0.001) 
 

Table A15-12 Multilevel Zero-Inflated Poisson regression (Poisson part) of the 
frequency of binge drinking in boys reporting alcohol use (N=11,035) in the 
2011 ENPE  

 Age-adjusted model Fully-adjusted model 
 Estimate SE Estimate SE 

% FSM children 0.0006 0.0003 0.00176 0.0009 
Constant -0.4794 0.141 -0.6188 0.155 
School-level variance  0.0183 0.0062 0.0126 0.0052 
Notes: SE Standard Error   
Age-adjusted model: %FSM + age.   
Fully-adjusted model: %FSM + age+ parental factors + school type 
 Significant results are shown in bold (p-value<0.001) 
  



316 
 

Table A15-13 Multilevel Zero-Inflated Poisson regression (Poisson part) of the 
frequency of binge drinking in boys reporting alcohol use (N=11,305) in the 
2011 ENPE  

 Age-adjusted model Fully-adjusted model 
 Estimate SE Estimate SE 

% highly-educated parents  -0.0006 0.0004 -0.002 0.0007 
Constant -0.4252 0.141 -0.472 0.142 
School-level variance  0.0180 0.006 0.0123 0.0051 
Notes: SE Standard Error   
Age-adjusted model: %highly-educated  parents + age.   
Fully-adjusted model: %highly-educated parents + age+ parental factors + school type 
 Significant results are shown in bold (p-value<0.001) 
 

Table A15-14 Multilevel Zero-Inflated Poisson regression (Poisson part) of the 
frequency of binge drinking in girls reporting alcohol use (N=11,779) in the 
2011 ENPE  

 Age-adjusted model Fully-adjusted model 
 Estimate SE Estimate SE 
% FSM children  0.0004 0.0005 0.0013 0.0012 
Constant 0.1221 0.1678 -0.0966 0.1891 
School-level variance  0.0205 0.0084 0.0148 0.0072 
Notes: SE Standard Error 
Age-adjusted model: %FSM + age.   
Fully-adjusted model: % FSM + age+ parental factors + school type 
 Significant results are shown in bold (p-value<0.001) 
 

Table A15-15 Multilevel Zero-Inflated Poisson regression (Poisson part) of the 
frequency of binge drinking in girls reporting alcohol use (N=11,779) in the 
2011 ENPE  

 Age-adjusted model Fully-adjusted model 
 Estimate SE Estimate SE 
% highly-educated parents  -0.0002 0.0005 -0.0008 0.0009 
Constant 0.1486 0.1650 0.0028 0.1709 
School-level variance  0.0215 0.0086 0.0168 0.0076 
Notes: SE Standard Error 
Age-adjusted model: % highly-educated parents + age.   
Fully-adjusted model: % highly-educated parents + age + parental factors + school type 
 Significant results are shown in bold (p-value<0.001) 
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Appendix 16  

Sensitivity analyses excluding cases reporting fictitious drug use 

Analyses addressing Objective 3 

Table A16-1 Main and interaction effects of parental knowledge of whereabouts 
and percentage FSM children on non-binge drinking (vs. non-drinking) among 
boys (N=15,528) and girls (N=17,965) excluding cases reporting fictitious drug 
use in the 2013 ENPE 

 Boys  Girls 
 OR 95% CI OR 95% CI 

% Children  FSM  0.992 0.989 0.995 0.993 0.990 0.996 
Parental knowledge        

Always know (reference)  1.00 -- -- 1.00 -- -- 
Sometimes do not know 2.95 2.18 3.98 4.01 2.75 5.85 
Never 1.11 0.77 1.60 0.73 0.51 1.06 

Cross-level interactions       
Sometimes X %FSM 0.995 0.991 0.999 0.993 0.987 0.998 
Never X %FSM 1.001 0.996 1.007 1.009 1.003 1.015 

Constant -5.26 -5.75 -4.77 -5.26 -5.76 -4.77 
 Variance SE  Variance SE  
Municipality-level  0.030 0.011 -- 0.042 0.013 -- 
School-level  0.057 0.027 -- 0.045 0.027 -- 
School class-level  0.105 0.037 -- 0.186 0.039 -- 
Notes: OR: Odds Ratio, 95% CI: 95% Confidence Interval,   SE: Standard Error   
Constant, municipality-level variance, school-level variance and school class-level variance parameters are in log-odds scale. 
Models were adjusted for paternal and maternal drinking, paternal and maternal education, child’s age and school type. 
Significant results are shown in bold (p-value<0.001) 
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Table A16-2 Main and interaction effects of parental knowledge of whereabouts 
and percentage HEP on non-binge drinking (vs. non-drinking) among boys 
(N=15,528) and girls (N=17,965) excluding cases reporting fictitious drug use in 
the 2013 ENPE 

 Boys  Girls 
 OR 95% CI OR 95% CI 

% highly-educated parents 1.007 1.005 1.01 1.005 1.002 1.008 
Parental knowledge        

Always know (reference)  1.00 -- -- 1.00 -- -- 
Sometimes do not know 1.96 1.67 2.30 2.10 1.70 2.60 
Never 1.26 0.97 1.64 1.59 1.16 2.19 

Cross-level interactions       
Sometimes X %HEP 1.004 0.9998 1.008 1.006 1.001 1.01 
Never X %HEP 0.998 0.993 1.004 0.992 0.986 0.998 

Constant -5.96 -6.42 -5.50 -5.82 -6.28   -5.37 
 Variance SE  Variance SE  
Municipality-level  0.030 0.011 -- 0.041 0.013 -- 
School-level  0.061 0.027 -- 0.047 0.027 -- 
School class-level  0.100 0.037 -- 0.185 0.039 -- 
Notes: OR: Odds Ratio, 95% CI: 95% Confidence Interval,   SE: Standard Error   
Constant, municipality-level variance, school-level variance and school class-level variance parameters are in log-odds scale. 
Models were adjusted for paternal and maternal drinking, paternal and maternal education, child’s age and school type. 
 

Table A16-3 Main and interaction effects of parental knowledge of whereabouts 
and the measures of school SEE on binge drinking (vs. non-binge drinking) 
among boys (N=18,299) and girls (N=20,389) excluding cases reporting fictitious 
drug use in the 2013 ENPE 

 Boys Girls 
 OR 95% CI OR 95% CI 

% FSM children  1.008 1.005 1.011 1.008 1.006 1.01 
Parental knowledge        

Always know (reference)  1.000   1.00 -- -- 
Sometimes do not know 2.667 2.300 3.091 2.28 1.94 2.67 
Never 1.560 1.193 2.040 1.34 1.01 1.79 

Cross-level interactions       
Sometimes X %FSM 0.997 0.995 0.999 1.001 0.999 1.004 
Never X %FSM 1.001 0.997 1.006 1.004 0.999 1.008 

Constant -6.645 -7.090 -6.199 -4.56 -4.99 -4.14 
 Variance SE  Variance SE  
Municipality-level  0.008 0.007 -- 0.008 0.007 -- 
School-level  0.052 0.020 -- 0.032 0.018 -- 
School class-level  0.156 0.029 -- 0.202 0.029 -- 
Notes: OR: Odds Ratio, 95% CI: 95% Confidence Interval,   SE: Standard Error, Quad: Quadratic term 
Constant, municipality-level variance, school-level variance and school class-level variance parameters are in log-odds scale. 
Models were adjusted for paternal and maternal drinking, paternal and maternal education, child’s age and school type 
Significant results are shown in bold (p-value<0.001) 
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Table A16-4 Main and interaction effects of parental knowledge of whereabouts 
and the measures of school SEE on binge drinking (vs. non-binge drinking) 
among boys (N=18,299) and girls (N=20,389) excluding cases reporting fictitious 
drug use in the 2013 ENPE 

 Boys Girls 
 OR 95% CI OR 95% CI 

% highly-educated parents  0.986 0.98 0.992 0.994 0.992 0.996 
% highly-educated parents  (Quad) 1.0001 1.0001 1.0002 -- -- -- 
Parental knowledge        

Always know (reference)  1.000   1.00 -- -- 
Sometimes do not know 2.05 1.84 2.28 2.51 2.23 2.83 
Never 1.78 1.47 2.17 1.86 1.50 2.31 

Cross-level interactions       
Sometimes X %HEP 1.003 1.0005 1.005 0.9994 0.997 1.002 
Never X %HEP 0.9986 0.995 1.003 0.997 0.992 1.001 

Constant -5.92 -6.33 -5.51 -3.86 -4.25 -3.48 
 Variance SE  Variance SE  
Municipality-level  0.007 0.007 -- 0.006 0.006 -- 
School-level  0.052 0.020 -- 0.030 0.018 -- 
School class-level  0.157 0.029 -- 0.206 0.029 -- 
Notes: OR: Odds Ratio, 95% CI: 95% Confidence Interval,  SE: Standard Error  
Constant, municipality-level variance, school-level variance and school class-level variance parameters are in log-odds scale. 
Models were adjusted for paternal and maternal drinking, paternal and maternal education, child’s age and school type 
Significant results are shown in bold (p-value<0.001) 

 

Table A16-5 Main and interaction effects of parental knowledge of whereabouts 
and the measures of school SEE on frequency of binge drinking among boys 
(N=18,299) and girls (N=20,389) excluding cases reporting fictitious drug use in 
the 2013 ENPE 

 Boys Girls 
 Estimate SE Estimate SE 

% FSM children 0.00002 0.0008 0.0022 0.0009 
Parental knowledge     

Always know (reference)   0  
Sometimes do not know 0.1086 0.0426 0.2249 0.0556 
Never 0.1264 0.0807 0.2576 0.1006 

Cross-level interactions     
Sometimes X %FSM 0.0004 0.0007 0.0002 0.0008 
Never X %FSM 0.0008 0.0012 0.0003 0.0015 

Constant -0.4370 0.1418 -0.4698 0.1558 
School-level variance  0.0158 0.0046 0.0231 0.0059 
Notes:  SE: Standard Error  
Models were adjusted for paternal and maternal drinking, paternal and maternal education, child’s age and school type 
Significant results are shown in bold (p-value<0.001) 
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Table A16-6 Main and interaction effects of parental knowledge of whereabouts 
and the measures of school SEE on frequency of binge drinking among boys 
(N=18,299) and girls (N=20,389) excluding cases reporting fictitious drug use in 
the 2013 ENPE 

 Boys Girls 
 Estimate SE Estimate SE 
% highly-educated parents  -0.0004 0.0007 -0.0008 0.0008 
Parental knowledge     

Always know (reference)   0  
Sometimes do not know 0.1273 0.0317 0.2516 0.0375 
Never 0.1921 0.0544 0.3046 0.0665 

Cross-level interactions     
Sometimes X %HEP 0.0002 0.0006 -0.0005 0.0008 
Never X %HEP -0.0005 0.0012 -0.0008 0.0015 

Constant -0.4358 0.1276 -0.3019 0.1425 
School-level variance  0.0161 0.0047 0.0239 0.0059 
Notes: SE: Standard Error  
Models were adjusted for paternal and maternal drinking, paternal and maternal education, child’s age and school type 
Significant results are shown in bold (p-value<0.001) 
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Appendix 17      

Sensitivity analysis excluding cases providing inconsistent evidence of drinking 
 

Analyses addressing Objective 3 

Table A17-1 Main and interaction effects of parental knowledge of whereabouts 
and the percentage of FSM children on non-binge drinking (vs. non-drinking) 
among boys (N=15,446) and girls (N=17,766) excluding cases with inconsistent 
responses in the 2013 ENPE 

 Boys Girls 
 OR 95% CI OR 95% CI 
% FSM children  0.991 0.988 0.994 0.993 0.990 0.996 
Parental knowledge        

Always know (reference)  1 -- -- 1.00 -- -- 
Sometimes do not know 3.11 2.31 4.21 4.10 2.82 5.96 
Never 1.17 0.81 1.69 0.73 0.50 1.05 

Cross-level interactions       
Sometimes X %FSM 0.995 0.991 0.999 0.993 0.988 0.998 
Never X %FSM 1.001 0.995 1.006 1.009 1.003 1.015 

Constant -5.38 -5.88 -4.89 -5.38 -5.88 -4.88 
 Variance SE Variance SE -- 
Municipality-level  0.034 0.012 0.044 0.013 -- 
School-level  0.046 0.027 0.046 0.027 -- 
School class-level  0.131 0.038 0.194 0.039 -- 
Notes: OR: Odds Ratio, 95% CI: 95% Confidence Interval,   SE: Standard Error   
Constant, municipality-level variance, school-level variance and school class-level variance parameters are in log-odds scale. 
Models were adjusted for paternal and maternal drinking, paternal and maternal education, child’s age and school type. 
Significant results are shown in bold (p-value<0.001) 
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Table A17-2 Main and interaction effects of parental knowledge of whereabouts 
and percentage of highly-educated parents on non-binge drinking (vs. non-
drinking) among boys (N=15,446) and girls (N=17,766) excluding cases with 
inconsistent responses in the 2013 ENPE 

 Boys Girls 
 OR 95% CI OR 95% CI 
% highly-educated parents 1.008 1.006 1.011 1.005 1.002 1.008 
Parental knowledge       

Always know (reference) 1.00 -- -- 1.00 -- -- 
Sometimes do not know 2.00 1.71 2.34 2.18 1.76 2.68 
Never 1.28 0.99 1.65 1.60 1.17 2.19 

Cross-level interactions       
Sometimes X %HEP 1.004  1.0002    1.008 1.006 1.001 1.012 
Never X %HEP 0.999 0.993 1.004 0.992 0.986 0.998 

Constant -6.14 -6.60 -5.69 -5.95 -6.40 -5.50 
 Variance SE  Variance SE  
Municipality-level  0.034 0.012 -- 0.041 0.013 -- 
School-level  0.050 0.027 -- 0.048 0.028 -- 
School class-level  0.125 0.038 -- 0.193 0.039 -- 
Notes: OR: Odds Ratio, 95% CI: 95% Confidence Interval,   SE: Standard Error   
Constant, municipality-level variance, school-level variance and school class-level variance parameters are in log-odds scale. 
Models were adjusted for paternal and maternal drinking, paternal and maternal education, child’s age and school type. 
Significant results are shown in bold (p-value<0.001) 
 

Table A17-3 Main and interaction effects of parental knowledge of whereabouts 
and the percentage of FSM children on binge drinking (vs. non-binge drinking) 
among boys excluding cases with inconsistent responses (N=19,172) and girls 
(N=20,685) in the 2013 ENPE 

 Boys Girls 
 OR 95% CI OR 95% CI 

% FSM children 1.009 1.007 1.012 1.009 1.007 1.012 
Parental knowledge        

Always know (reference)  1.000 -- -- 1 -- -- 
Sometimes do not know 2.551 2.206 2.950 2.25 1.92 2.64 
Never 1.807 1.405 2.324 1.55 1.17 2.05 

Cross-level interactions       
Sometimes X %FSM 0.998 0.995 0.999 1.001 0.999 1.004 
Never X %FSM 1.001 0.997 1.004 1.003 0.999 1.007 

Constant -6.016 -6.443 -5.589 -4.20 -4.61 -3.78 
 Variance SE  Variance SE  
Municipality-level  0.006 0.007 -- 0.005 0.006 -- 
School-level  0.053 0.019 -- 0.029 0.018 -- 
School class-level  0.169 0.028 -- 0.214 0.028 -- 
Notes: OR: Odds Ratio, 95% CI: 95% Confidence Interval,  SE: Standard Error, Quad: Quadratic term 
Constant, municipality-level variance, school-level variance and school class-level variance parameters are in log-odds scale. 
Models were adjusted for paternal and maternal drinking, paternal and maternal education, child’s age and school type 
Significant results are shown in bold (p-value<0.001) 
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Table A17-4 Main and interaction effects of parental knowledge of whereabouts 
and the percentage of highly-educated parents on binge drinking (vs. non-binge 
drinking) among boys excluding cases with inconsistent responses (N=19,172) 
and girls (N=20,685) in the 2013 ENPE 

 Boys Girls 
 OR 95% CI OR 95% CI 

% highly-educated parents   0.985 0.979 0.991 0.993 0.991 0.995 
% highly-educated parents  (Quad) 1.0001 1.00006 1.0002 -- -- -- 
Parental knowledge        

Always know (reference)  1.00   1.00 -- -- 
Sometimes do not know 2.04 1.84 2.26 2.47 2.20 2.77 
Never 1.93 1.61 2.32 2.05 1.67 2.51 

Cross-level interactions       
Sometimes X %HEP 1.002 1.0003 1.005 0.999 0.997 1.002 
Never X %HEP 0.999 0.995 1.003 0.997 0.993 1.001 

Constant -5.18 -5.57 -4.79 -3.41 -3.79 -3.03 
 Variance SE  Variance SE  
Municipality-level  0.006 0.007 -- 0.003 0.006 -- 
School-level  0.056 0.019 -- 0.028 0.018 -- 
School class-level  0.169 0.028 -- 0.219 0.028 -- 
Notes: OR: Odds Ratio, 95% CI: 95% Confidence Interval, SE: Standard Error, Quad: Quadratic term 
Constant, municipality-level variance, school-level variance and school class-level variance parameters are in log-odds scale. 
Models were adjusted for paternal and maternal drinking, paternal and maternal education, child’s age and school type 
Significant results are shown in bold (p-value<0.001) 
 

Table A17-5 Main and interaction effects of parental knowledge of whereabouts 
and the percentage of FSM children on the frequency of binge drinking among 
boys (N=19,172) and girls (N=20,685) excluding cases with inconsistent 
responses in the 2013 ENPE 

 Boys Girls 
 Estimate SE Estimate SE 
% FSM children 0.0003 0.0008 0.0029 0.0009 
Parental knowledge     

Always know (reference)   0  
Sometimes do not know 0.0883 0.0405 0.236 0.0537 
Never 0.2370 0.0658 0.364 0.0871 

Cross-level interactions     
Sometimes X %FSM 0.0005 0.0006 -0.0003 0.0008 
Never X %FSM -0.0008 0.0010 -0.0007 0.0013 

Constant -0.2158 0.1255 -0.36 0.146 
School-level variance 0.0150 0.0041 0.024 0.0055 
Notes:  SE: Standard Error  
Models were adjusted for paternal and maternal drinking, paternal and maternal education, child’s age and school type 
Significant results are shown in bold (p-value<0.001) 
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Table A17-6 Main and interaction effects of parental knowledge of whereabouts 
and the percentage of highly-educated parents on the frequency of binge 
drinking among boys (N=19,172) and girls (N=20,685) excluding cases with 
inconsistent responses in the 2013 ENPE 

 Boys Girls 
 Estimate SE Estimate SE 
% highly-educated parents  -0.0004 0.0006 -0.0015 0.0007 
Parental knowledge     

Always know (reference)   0  
Sometimes do not know 0.121 0.0286 0.214 0.0352 
Never 0.161 0.0468 0.3246 0.0567 

Cross-level interactions     
Sometimes X %HEP -0.0001 0.0006 0.0001 0.0008 
Never X %HEP 0.0009 0.0010 -0.00002 0.0013 

Constant -0.185 0.1124 -0.127 0.132 
School-level variance  0.0154 0.0045 0.0241 0.0055 
Notes:  SE: Standard Error  
Models were adjusted for paternal and maternal drinking, paternal and maternal education, child’s age and school type 
Significant results are shown in bold (p-value<0.001) 
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Appendix 18  

Sensitivity analysis replacing child’s age by school year 

Analyses addressing Objective 3 

Table A18-1 Main and interaction effects of parental knowledge of whereabouts 
and the percentage of FSM children on non-binge drinking (vs. non-drinking) 
among boys (N=16,334) and girls (N=18,616) replacing child’s age by school 
year in the 2013 ENPE 

 Boys Girls 
 OR 95% CI OR 95% CI 
% FSM children  0.993 0.988 0.994 0.995 0.992 0.998 
Parental knowledge        

Always know (reference)  1.000 -- -- 1.000 -- -- 
Sometimes do not know 2.949 2.201 3.950 4.010 2.757 5.831 
Never 1.130 0.790 1.616 0.748 0.521 1.075 

Cross-level interactions       
Sometimes X %FSM 0.995 0.991 0.999 0.993 0.988 0.999 
Never X %FSM 1.002 0.997 1.008 1.009 1.003 1.015 

Constant -0.062 -0.333 0.208 -0.222 -0.505 0.060 
 Variance SE Variance SE -- 
Municipality-level  0.034 0.011 0.047 0.014 -- 
School-level  0.037 0.025 0.038 0.027 -- 
School class-level  0.130 0.036 0.199 0.039 -- 
Notes: OR: Odds Ratio, 95% CI: 95% Confidence Interval,   SE: Standard Error   
Constant, municipality-level variance, school-level variance and school class-level variance parameters are in log-odds scale. 
Models were adjusted for paternal and maternal drinking, paternal and maternal education, child’s age and school type. 
Significant results are shown in bold (p-value<0.001)  
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Table A18-2 Main and interaction effects of parental knowledge of whereabouts 
and percentage of highly-educated parents on non-binge drinking (vs. non-
drinking) among boys (N=16,334) and girls (N=18,616) replacing child’s age by 
school year in the 2013 ENPE 

 Boys Girls 
 OR 95% CI OR 95% CI 
% highly-educated parents 1.008 1.005 1.010 1.004 1.002 1.007 
Parental knowledge       

Always know (reference) 1.000 -- -- 1.000 -- -- 
Sometimes do not know 1.955 1.675 2.282 2.137 1.739 2.627 
Never 1.378 1.070 1.774 1.649 1.213 2.242 

Cross-level interactions       
Sometimes X %HEP 1.004  1.0001    1.008 1.006 1.001 1.012 
Never X %HEP 0.997 0.992 1.003 0.992 0.986 0.998 

Constant -3.897 -4.595 -3.198 -0.677 -0.812 -0.543 
 Variance SE  Variance SE  
Municipality-level  0.033 0.011 -- 0.046 0.013 -- 
School-level  0.048 0.026 -- 0.039 0.027 -- 
School class-level  0.115 0.036 -- 0.197 0.039 -- 
Notes: OR: Odds Ratio, 95% CI: 95% Confidence Interval,   SE: Standard Error   
Constant, municipality-level variance, school-level variance and school class-level variance parameters are in log-odds scale. 
Models were adjusted for paternal and maternal drinking, paternal and maternal education, child’s age and school type. 
Significant results are shown in bold (p-value<0.001)  
 

Table A18-3 Main and interaction effects of parental knowledge of whereabouts 
and the percentage of FSM children on binge drinking (vs. non-binge drinking) 
among boys (N=20,117) and girls (N=21,586) replacing child’s age by school 
year in the 2013 ENPE 

 Boys Girls 
 OR 95% CI OR 95% CI 

% FSM children 1.012 1.009 1.015 1.010 1.008 1.013 
Parental knowledge        

Always know (reference)  1.000 -- -- 1.000 -- -- 
Sometimes do not know 2.707 2.347 3.123 2.324 1.984 2.721 
Never 1.878 1.469 2.401 1.551 1.182 2.035 

Cross-level interactions       
Sometimes X %FSM 0.997 0.995 0.999 1.001 0.999 1.004 
Never X %FSM 0.999 0.996 1.003 1.003 0.999 1.007 

Constant -6.016 -6.443 -5.589 -1.901 -2.140 -1.662 
 Variance SE  Variance SE  
Municipality-level  0.007 0.007 -- 0.005 0.006 -- 
School-level  0.051 0.019 -- 0.039 0.018 -- 
School class-level  0.185 0.027 -- 0.224 0.028 -- 
Notes: OR: Odds Ratio, 95% CI: 95% Confidence Interval,  SE: Standard Error, Quad: Quadratic term 
Constant, municipality-level variance, school-level variance and school class-level variance parameters are in log-odds scale. 
Models were adjusted for paternal and maternal drinking, paternal and maternal education, child’s age and school type 
Significant results are shown in bold (p-value<0.001)  
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Table A18-4 Main and interaction effects of parental knowledge of whereabouts 
and the percentage of highly-educated parents on binge drinking (vs. non-binge 
drinking) among boys (N=20,117) and girls (N=21,586) replacing child’s age by 
school year in the 2013 ENPE 

 Boys Girls 
 OR 95% CI OR 95% CI 

% highly-educated parents   0.982 0.976 0.988 0.993 0.991 0.995 
% highly-educated parents  (Quad) 1.0002 1.00008 1.0002 -- -- -- 
Parental knowledge        

Always know (reference)  1.000   1.00 -- -- 
Sometimes do not know 2.032 1.839 2.247 2.518 2.250 2.818 
Never 1.846 1.548 2.201 2.070 1.698 2.521 

Cross-level interactions       
Sometimes X %HEP 1.003 1.001 1.005 0.999 0.997 1.002 
Never X %HEP 1.00003 0.996 1.004 0.997 0.993 1.001 

Constant - 1.072 -1.204 -0.939 -0.994 -
1.118 -0.869 

 Variance SE  Variance SE  
Municipality-level  0.006 0.006 -- 0.003 0.006 -- 
School-level  0.055 0.019 -- 0.038 0.018 -- 
School class-level  0.186 0.027 -- 0.230 0.028 -- 
Notes: OR: Odds Ratio, 95% CI: 95% Confidence Interval, SE: Standard Error, Quad: Quadratic term 
Constant, municipality-level variance, school-level variance and school class-level variance parameters are in log-odds scale. 
Models were adjusted for paternal and maternal drinking, paternal and maternal education, child’s age and school type 
Significant results are shown in bold (p-value<0.001)  
 

Table A18-5 Main and interaction effects of parental knowledge of whereabouts 
and the percentage of FSM children on the frequency of binge drinking among 
boys (N=20,117) and girls (N=21,586) replacing child’s age by school year in the 
2013 ENPE 

 Boys Girls 
 Estimate SE Estimate SE 
% FSM children 0.0003 0.0008 0.0033 0.0009 
Parental knowledge     

Always know (reference)     
Sometimes do not know 0.0904 0.0403 0.2413 0.0534 
Never 0.2390 0.0643 0.3949 0.0845 

Cross-level interactions     
Sometimes X %FSM 0.0004 0.0006 -0.0004 0.0008 
Never X %FSM -0.0007 0.0010 -0.0009 0.0012 

Constant 0.3768 0.1255 -0.0290 0.0830 
School-level variance 0.0159 0.0042 0.0270 0.0057 
Notes:  SE: Standard Error  
Models were adjusted for paternal and maternal drinking, paternal and maternal education, child’s age and school type 
Significant results are shown in bold (p-value<0.001)  
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Table A18-6 Main and interaction effects of parental knowledge of whereabouts 
and the percentage of highly-educated parents on the frequency of binge 
drinking among boys (N=20,117) and girls (N=21,586) replacing child’s age by 
school year in the 2013 ENPE 

 Boys Girls 
 Estimate SE Estimate SE 
% highly-educated parents  0.0008 0.0008 -0.0017 0.0007 
Parental knowledge     

Always know (reference)   0  
Sometimes do not know 0.1132 0.0283 0.2089 0.0350 
Never 0.1735 0.0459 0.3265 0.0557 

Cross-level interactions     
Sometimes X %HEP 0.0001 0.0006 0.0002 0.0008 
Never X %HEP -0.0007 0.0009 0.0003 0.0012 

Constant 0.4467 0.0378 0.2459 0.0457 
School-level variance  0.0164 0.0043 0.0286 0.0059 
Notes:  SE: Standard Error  
Models were adjusted for paternal and maternal drinking, paternal and maternal education, child’s age and school type 
Significant results are shown in bold (p-value<0.001) 
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Appendix 19  

Results of the analyses using data collected in the 2011 ENPE 

Analyses addressing Objective 3 

Table A19-1 Main and interaction effects of parental knowledge of whereabouts 
and the percentage of FSM children on non-binge drinking (vs. non-drinking) 
among boys (N=8,654) and girls (N=10,641) in the 2011 ENPE 

 Boys Girls 
 OR 95% CI OR 95% CI 
% FSM children 0.989 0.985 0.994 0.987 0.983 0.991 
Parental knowledge       

Always know (reference) 1.00 -- -- 1.00 -- -- 
Sometimes do not know 2.55 1.85 3.50 2.92 1.97 4.33 
Never 1.24 0.77 2.00 0.91 0.60 1.40 

Cross-level interactions       
Sometimes X %FSM 0.998 0.993 1.003 0.999 0.993 1.006 
Never X %FSM 1.001 0.993 1.01 1.005 0.998 1.013 

Constant -4.52 -5.18 -3.85 -5.61 -6.26 -4.96 
 Variance SE Variance SE -- 
Municipality-level 0.009 0.014 0.025 0.014 -- 
School-level 0.074 0.038 0 0 -- 
School class-level 0.091 0.049 0.173 0.039 -- 
Notes: OR: Odds Ratio, 95% CI: 95% Confidence Interval,   SE: Standard Error   
Constant, municipality-level variance, school-level variance and school class-level variance parameters are in log-odds scale. 
Models were adjusted for paternal and maternal drinking, paternal and maternal education, child’s age and school type. 
Significant results are shown in bold (p-value<0.001) 
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Table A19-2 Main and interaction effects of parental knowledge of whereabouts 
and percentage of highly-educated parents on non-binge drinking (vs. non-
drinking) among boys (N=8,654) in the 2011 ENPE 

 Boys Girls 
 OR 95% CI OR 95% CI 
% highly-educated parents 1.009 1.005 1.012 1.01 1.007 1.013 
Parental knowledge       

Always know (reference) 1.00 -- -- 1.00 -- -- 
Sometimes do not know 2.13 1.73 2.61 2.72 2.07 3.57 
Never 1.40 0.98 1.99 1.37 0.92 2.05 

Cross-level interactions       
Sometimes X %HEP 0.991 0.772 1.272 0.996 0.989 1.003 
Never X %HEP 0.999 0.992 1.006 1.001 0.995 1.007 

Constant -5.41 -6.01 -4.80 -6.69 -7.29 -6.09 
 Variance SE  Variance SE  
Municipality-level  0.007 0.014 -- 0.028 0.014 -- 
School-level  0.073 0.038 -- 0 0 -- 
School class-level  0.091 0.049 -- 0.171 0.039 -- 
Notes: OR: Odds Ratio, 95% CI: 95% Confidence Interval,   SE: Standard Error   
Constant, municipality-level variance, school-level variance and school class-level variance parameters are in log-odds scale. 
Models were adjusted for paternal and maternal drinking, paternal and maternal education, child’s age and school type. 
 

Table A19-3 Main and interaction effects of parental knowledge of whereabouts 
and the percentage of FSM children on binge drinking (vs. non-binge drinking) 
among boys (N=11,035) and girls (N=11,779) in the 2011 ENPE 

 Boys Girls 
 OR 95% CI OR 95% CI 

% FSM children 1.008 1.004 1.012 1.014 1.010 1.018 
Parental knowledge        

Always know (reference)  1.00 -- -- 1.00 -- -- 
Sometimes do not know 1.95 1.65 2.30 2.90 2.40 3.51 
Never 1.87 1.39 2.51 2.05 1.49 2.83 

Cross-level interactions       
Sometimes X %FSM 1.002 0.999 1.005 0.999 0.995 1.002 
Never X %FSM 1.002 0.997 1.007 1.00 0.994 1.005 

Constant -5.50 -6.27 -4.72 -5.29 -5.87 -4.71 
 Variance SE  Variance SE  
Municipality-level  0 0.009 -- 0 0 -- 
School-level  0.047 0.024 -- 0.062 0.026 -- 
School class-level  0.136 0.034 -- 0.190 0.038 -- 
Notes: OR: Odds Ratio, 95% CI: 95% Confidence Interval,   SE: Standard Error, Quad: Quadratic term 
Constant, municipality-level variance, school-level variance and school class-level variance parameters are in log-odds scale. 
Models were adjusted for paternal and maternal drinking, paternal and maternal education, child’s age and school type 
Significant results are shown in bold (p-value<0.001) 
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Table A19-4 Main and interaction effects of parental knowledge of whereabouts 
and the percentage of highly-educated parents on binge drinking (vs. non-binge 
drinking) among boys (N=11,035) and girls (N=11,779) in the 2011 ENPE 

 Boys Girls 
 OR 95% CI OR 95% CI 

% highly-educated parents   0.995 0.992 0.998 0.991 0.988 0.994 
Parental knowledge        

Always know (reference)  1.00 -- -- 1.00 -- -- 
Sometimes do not know 2.22 1.93 2.55 2.63 2.26 3.07 
Never 2.09 1.63 2.67 2.16 1.64 2.83 

Cross-level interactions       
Sometimes X %HEP 0.999 0.995 1.004 0.999 0.994 1.004 
Never X %HEP 0.999 0.996 1.002 1.001 0.998 1.004 

Constant -5.53 -6.04 -5.02 -4.18 -4.70 -3.66 
 Variance SE  Variance SE  
Municipality-level  0.001 0.009 -- 0.005 0.011 -- 
School-level  0.045 0.024 -- 0.067 0.029 -- 
School class-level  0.139 0.034 -- 0.191 0.039 -- 
Notes: OR: Odds Ratio, 95% CI: 95% Confidence Interval, SE: Standard Error, Quad: Quadratic term 
Constant, municipality-level variance, school-level variance and school class-level variance parameters are in log-odds scale. 
Models were adjusted for paternal and maternal drinking, paternal and maternal education, child’s age and school type 
Significant results are shown in bold (p-value<0.001) 
 

Table A19-5 Main and interaction effects of parental knowledge of whereabouts 
and the percentage of FSM children on the frequency of binge drinking among 
boys (N=11,035) and girls (N=11,779) in the 2011 ENPE 

 Boys Girls 
 Estimate SE Estimate SE 
% FSM children  0.0016 0.0010 0.0015 0.0012 
Parental knowledge     

Always know (reference)   0  
Sometimes do not know 0.1100 0.0476 0.242 0.0639 
Never 0.2128 0.0748 0.331 0.103 

Cross-level interactions     
Sometimes X %FSM -0.0005 0.0008 -0.0004 0.0010 
Never X %FSM 0.0010 0.0012 -0.0011 0.0017 

Constant -0.6129 0.1569 -0.1099 0.1909 
School-level variance  0.0124 0.0051 0.0149 0.0072 
Notes:  SE: Standard Error  
Models were adjusted for paternal and maternal drinking, paternal and maternal education, child’s age and school type 
Significant results are shown in bold (p-value<0.001) 
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Table A19-6 Main and interaction effects of parental knowledge of whereabouts 
and the percentage of highly-educated parents on the frequency of binge 
drinking among boys (N=11,035) and girls (N=11,779) in the 2011 ENPE 

 Boys Girls 
 Estimate SE Estimate SE 
% highly-educated parents  -0.0017 0.0008 -0.0008 0.0010 
Parental knowledge     

Always know (reference)   0  
Sometimes do not know 0.073 0.0381 0.2210 0.0456 
Never 0.2986 0.0547 0.2359 0.0769 

Cross-level interactions     
Sometimes X %HEP 0.0003 0.0007 -0.0001 0.0009 
Never X %HEP -0.0009 0.0011 0.0011 0.0015 

Constant -0.4688 0.1427 0.0071 0.1712 
School-level variance  0.012 0.0051 0.0169 0.0076 
Notes:  SE: Standard Error  
Models were adjusted for paternal and maternal drinking, paternal and maternal education, child’s age and school type 
Significant results are shown in bold (p-value<0.001) 
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A
ppendix 20  

A
lternative m

ethod to test the hypothesis that the association betw
een school SE

E
 and adolescent drinking is m

ediated by friends’ 

drinking 
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Significant results are show

n in bold (p-value<
0.001) 
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 T

able A
20-2 A

ssociation betw
een percentage of highly-educated parents and non-binge drinking (vs. non-drinking) by levels of friends’ 

drinking am
ong boys in the 2013 E

N
PE

 

 
Total 

N
=16,118 

N
one 

N
=6,110 

Less than half 
N

=5,579 
A

t least half 
N

=4,429 
 

O
R

 
95%

 C
I 

O
R

 
95%

 C
I 

O
R

 
95%

C
I 

O
R

 
95%

C
I 

%
 highly-educated parents  

1.008 
1.006, 1.010 

1.007 
1.004,1.010 

1.007 
1.002,1.011 

1.011 
1.005,1.016 

C
onstant 

-5.83 
-6.28,-5.38 

-4.89  
-5.54,-4.24 

-3.51  
-4.33, -2.69 

-4.70  
-5.71,-3.69 

 
V

ariance 
SE 

V
ariance 

SE 
V

ariance 
SE 

V
ariance 

SE 
M

unicipality-level  
0.032 

0.011 
0.02 

0.02 
0.05 

0.028 
0 

0 
School-level  

0.053 
0.026 

0.065 
0.05 

0.17 
0.074 

0.07 
0.1 

School class-level  
0.116 

0.036 
0.006 

0.06 
0.04 

0.094 
0.21 

0.15 
N

otes: O
R: O

dds Ratio, 95%
 C

I: 95%
 C

onfidence Interval,   SE: Standard Error   
C

onstant, m
unicipality-level variance, school-level variance and school class-level variance param

eters are in log-odds scale. 
M

odels w
ere adjusted for parental know

ledge of children’s w
hereabouts, paternal and m

aternal drinking, paternal and m
aternal education, child’s age and school type. 

Significant results are show
n in bold (p-value<

0.001)  
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 T

able A
20-3 A

ssociation betw
een percentage of FSM

 children and non-binge drinking (vs. non-drinking) by levels of friends’ drinking 
am

ong girls in the 2013 E
N

PE
 

 
Total  

N
=18,383 

N
one 

N
=6,935 

Less than half 
N

=6,555 
A

t least half 
N

=4,893 
 

O
R

 
95%

 C
I 

O
R

 
95%

 C
I 

O
R

 
95%

C
I 

O
R

 
95%

C
I 

%
 FSM

 children  
0.993  

0.99, 0.996 
0.996  

0.992, 1.001 
0.995  

0.990, 1.0005 
0.987 

0.979, 0.994 
C

onstant 
-5.14 

-5.63, -4.65 
-4.63  

-5.30,-3.97 
-3.41  

-4.27, -2.56 
-3.33  

-4.55,-2.12 
 

V
ariance 

SE 
V

ariance 
SE 

V
ariance 

SE 
V

ariance 
SE 

M
unicipality-level  

0.041    
0.013 

0.06    
0.022 

0.03    
0.026 

0.09    
0.05 

School-level  
0.046    

0.027 
0.07    

0.05 
0.08    

0.07 
0.04     

0.12 
School class-level  

0.19   
0.038 

0.13   
0.064 

0.21    
0.103 

0.014   
0.17 

N
otes: O

R: O
dds Ratio, 95%

 C
I: 95%

 C
onfidence Interval,   SE: Standard Error   

C
onstant, m

unicipality-level variance, school-level variance and school class-level variance param
eters are in log-odds scale. 

M
odels w

ere adjusted for parental know
ledge of children’s w

hereabouts, paternal and m
aternal drinking, paternal and m

aternal education, child’s age and school type. 
Significant results are show

n in bold (p-value<
0.001)  
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 T

able A
20-4 A

ssociation betw
een percentage of highly-educated parents and non-binge drinking (vs. non-drinking) am

ong girls by 
levels of friends’ drinking in the 2013 E

N
PE

 

 
Total 

N
=18,383 

N
one 

N
=6,935 

Less than half 
N

=6,555 
A

t least half 
N

=4,893 
 

O
R

 
95%

C
I 

O
R

 
95%

 C
I 

O
R

 
95%

C
I 

O
R

 
95%

C
I 

%
 highly-educated parents 

1.005  
1.003, 1.008 

1.002  
0.999, 1.006 

1.003  
0.9991,1.008 

1.010  
1.004,1.016 

C
onstant 

-5.7 
-6.14,-5.25 

-4.92  
-5.54, -4.31 

-3.82 
-4.61, -3.03 

-4.48  
-5.56,   -3.40 

 
V

ariance 
SE 

V
ariance 

SE 
V

ariance 
SE 

V
ariance 

SE 
M

unicipality-level  
0.04    

0.01 
0.06    

0.022 
0.03    

0.03 
0.08    

0.05 
School-level  

0.05    
0.03 

0.073    
0.05    

0.08   
0.07 

0.04    
0.09 

School class-level  
0.19 

0.39 
0.13    

0.064 
0.21    

0.102 
0 

0 
N

otes: O
R: O

dds Ratio, 95%
 C

I: 95%
 C

onfidence Interval,   SE: Standard Error   
C

onstant, m
unicipality-level variance, school-level variance and school class-level variance param

eters are in log-odds scale. 
M

odels w
ere adjusted for parental know

ledge of children’s w
hereabouts, paternal and m

aternal drinking, paternal and m
aternal education, child’s age and school type. 

Significant results are show
n in bold (p-value<

0.001)  
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 T

able A
20-5 A

ssociation betw
een percentage of FSM

 children and binge drinking (vs. non-binge drinking) am
ong boys by levels of 

friends’ drinking in the 2013 E
N

PE
 

 
Total 

N
=19,844 

N
one 

N
=4,445 

Less than half 
N

=6,531 
A

t least half 
N

=8,868 
 

O
R

 
95%

C
I 

O
R

 
95%

 C
I 

O
R

 
95%

C
I 

O
R

 
95%

C
I 

%
 FSM

 children 
1.008 

1.006, 1.011 
1.011  

1.005, 1.017 
1.010  

1.005, 1.014 
1.008 

1.005, 1.012 
C

onstant 
-5.37 

-5.99, -4.74 
-6.162 

-7.047, -5.276 
-4.802 

-5.515,  -4.089 
-3.61  

-4.224, -2.998 
 

V
ariance 

SE 
V

ariance 
SE 

V
ariance 

SE 
V

ariance 
SE 

M
unicipality-level  

0.004   
0.006 

0.020    
0.028 

0 
0 

0 
0 

School-level  
0.045     

0.018 
0.060   

0.080 
0.085   

0.043 
0 

0 
School class-level  

0.18  
0.027 

0.019  
0.111 

0.092  
0.065 

0.152    
0.037 

N
otes: O

R: O
dds Ratio, 95%

 C
I: 95%

 C
onfidence Interval,   SE: Standard Error   

C
onstant, m

unicipality-level variance, school-level variance and school class-level variance param
eters are in log-odds scale. 

M
odels w

ere adjusted for parental know
ledge of children’s w

hereabouts, paternal and m
aternal drinking, paternal and m

aternal education, child’s age and school type. 
Significant results are show

n in bold (p-value<
0.001)  
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 T

able A
20-6 A

ssociation betw
een percentage of highly-educated parents and binge drinking (vs. non-binge drinking) am

ong boys in 
levels of friends’ drinking in the 2013 E

N
PE

 

 
Total 

N
=19,844 

N
one 

N
=4,445 

Less than half 
N

=6,531 
A

t least half 
N

=8,868 
 

O
R

 
95%

C
I 

O
R

 
95%

 C
I 

O
R

 
95%

C
I 

O
R

 
95%

C
I 

%
 highly-educated parents  

0.986 
0.981, 0.992 

0.994 
0.982, 1.006 

0.980  
0.971, 0.989 

0.987 
0.981, 0.994 

%
 highly-educated parents (quad) 

1.0001 
1.00005,1.0002 

0.99999    
0.9998, 1.0001 

1.0002  
1.000, 1.0003 

1.0001  
1.00003, 1.0002 

C
onstant 

-5.46 
-5.84,-5.07 

-5.29 
-6.12,   -4.45 

-3.95  
-4.62,  -3.28 

-2.87  
-3.44,  -2.31 

 
V

ariance 
SE 

V
ariance 

SE 
V

ariance 
SE 

V
ariance 

SE 
M

unicipality-level  
0.004 

0.006 
0.02    

0.03 
0 

0 
0 

0 
School-level  

0.05 
0.02 

0.08    
0.08 

0.088    
0.04 

0 
0 

School class-level  
0.18 

0.027 
0.01     

0.11 
0.09    

0.07 
0.15   

0.04 
N

otes: O
R: O

dds Ratio, 95%
 C

I: 95%
 C

onfidence Interval,   SE: Standard Error,  Q
uad: Q

uadratic 
C

onstant, m
unicipality-level variance, school-level variance and school class-level variance param

eters are in log-odds scale. 
M

odels w
ere adjusted for parental know

ledge of children’s w
hereabouts, paternal and m

aternal drinking, paternal and m
aternal education, child’s age and school type. 

Significant results are show
n in bold (p-value<

0.001)  
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 T

able A
20-7 A

ssociation betw
een percentage of FSM

 children on binge drinking (vs. non-binge drinking) am
ong girls by levels of 

friends’ drinking in the 2013 E
N

PE
 

 
Total 

N
=21,302 

N
one 

N
=5,039 

Less than half 
N

=7,476 
A

t least half 
N

=8,787 
 

O
R

 
95%

 C
I 

O
R

 
95%

 C
I 

O
R

 
95%

C
I 

O
R

 
95%

C
I 

%
 FSM

 children 
1.010 

1.007-1.012 
1.014 

1.007-1.02 
1.014 

1.01-1.02 
1.007 

1.004-1.01 
C

onstant 
-4.40 

-4.82,-3.99 
-5.13 

-6.16; -4.09 
-3.35  

-4.02; -2.68 
-1.67 

-2.26; -1.08 
 

V
ariance 

SE 
V

ariance 
SE 

V
ariance 

SE 
V

ariance 
SE 

M
unicipality-level  

0.005 
0.006 

0.04 
0.04 

0.007 
0.013 

0 
0 

School-level  
0.033 

0.018 
0.23 

0.12 
0 

0 
0.01 

0.03 
School class-level  

0.22 
0.028 

0.32 
0.15 

0.15 
0.05 

0.11 
0.04 

N
otes: O

R: O
dds Ratio, 95%

 C
I: 95%

 C
onfidence Interval,   SE: Standard Error   

C
onstant, m

unicipality-level variance, school-level variance and school class-level variance param
eters are in log-odds scale. 

M
odels w

ere adjusted for parental know
ledge of children’s w

hereabouts, paternal and m
aternal drinking, paternal and m

aternal education, child’s age and school type. 
Significant results are show

n in bold (p-value<
0.001)  
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 T

able A
20-8 A

ssociation betw
een percentage of highly-educated parents and binge drinking (vs. non-binge drinking) am

ong girls in 
levels of friends’ drinking in the 2013 E

N
PE

 

 
Total 

N
=21,302 

N
one 

N
=5,039 

Less than half 
N

=7,476 
A

t least half 
N

=8,787 
 

O
R

 
95%

 C
I 

O
R

 
95%

 C
I 

O
R

 
95%

C
I 

O
R

 
95%

C
I 

%
 highly-educated parents 

0.994 
0.992-0.997 

0.988 
0.982-0.994 

0.989 
0.986-0.992 

0.994 
0.992-0.997 

C
onstant 

-5.03 
-5.51, -4.55 

-3.92  
-4.86; -2.99 

-2.15 
-2.76; -1.53 

-1.04  
-1.59;  -0.49 

 
V

ariance 
SE 

V
ariance 

SE 
V

ariance 
SE 

V
ariance 

SE 
M

unicipality-level  
0.032 

0.02 
0.024 

0.04 
0.002 

0.012 
0 

0 
School-level  

0.05 
0.026 

0.23 
0.12 

0 
0 

0.006 
0.02 

School class-level  
0.12 

0.037 
0.33 

0.15 
0.16 

0.053 
0.12 

0.04 
N

otes: O
R: O

dds Ratio, 95%
 C

I: 95%
 C

onfidence Interval,   SE: Standard Error   
C

onstant, m
unicipality-level variance, school-level variance and school class-level variance param

eters are in log-odds scale. 
M

odels w
ere adjusted for parental know

ledge of children’s w
hereabouts, paternal and m

aternal drinking, paternal and m
aternal education, child’s age and school type 

Significant results are show
n in bold (p-value<

0.001)  
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 T

able A
20-9 A

ssociation betw
een percentage of FSM

 children and frequency of binge drinking by levels of friends’ drinking am
ong 

boys in the 2013 E
N

PE
 

 
Total 

N
=19,844 

N
one 

N
=4,445 

Less than half 
N

=6,531 
A

t least half 
N

=8,868 
 

Estim
ate 

SE 
Estim

ate 
SE 

Estim
ate 

SE 
Estim

ate 
SE 

%
 FSM

 children 
0.0003 

0.0007 
0.0052 

0.0023 
-0.0002 

0.0015 
-0.0001 

0.0008 
C

onstant 
-0.2054 

0.1241 
-0.7855 

0.3632 
-0.1926 

0.2717 
0.2000 

0.1506 
School-level variance  

0.0142 
0.004 

0.0737 
0.0317 

0.0253 
0.0144 

2.84E-10 
0.0032 

N
otes: SE: Standard Error   

M
odels w

ere adjusted for parental know
ledge of children’s w

hereabouts, paternal and m
aternal drinking, paternal and m

aternal education, child’s age and school type. 
Significant results are show

n in bold (p-value<
0.001)  

 T
able A

20-10 A
ssociation betw

een percentage of highly-educated parents and frequency of binge drinking by levels of friends’ drinking 
am

ong boys in the 2013 E
N

PE
 

 
Total 

N
=19,844 

N
one 

N
=4,445 

Less than half 
N

=6,531 
A

t least half 
N

=8,868 
 

Estim
ate 

SE 
Estim

ate 
SE 

Estim
ate 

SE 
Estim

ate 
SE 

%
 highly-educated parents  

-0.0003 
0.0005 

-0.35 
0.3174 

-0.0003 
0.0012 

0.0003 
0.0006 

C
onstant 

-0.1843 
0.1122 

-0.0038 
0.0019 

-0.2106 
0.2507 

-0.2250 
0.1395 

School-level variance  
0.0145 

0.0041 
0.0742 

0.0322 
0.0272 

0.0146 
1.234E-8 

0.0034 
N

otes: SE: Standard Error   
M

odels w
ere adjusted for parental know

ledge of children’s w
hereabouts, paternal and m

aternal drinking, paternal and m
aternal education, child’s age and school type. 

Significant results are show
n in bold (p-value<

0.001)  
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 T

able A
20-11 A

ssociation betw
een percentage of FSM

 children and frequency of binge drinking by levels of friends’ drinking am
ong 

girls in the 2013 E
N

PE
 

 
Total 

(N
=21,302) 

N
one 

N
=5,039 

Less than half 
N

=7,476 
A

t least half 
N

=8,787 
 

Estim
ate 

SE 
Estim

ate 
SE 

Estim
ate 

SE 
Estim

ate 
SE 

%
 FSM

 children 
0.0028 

0.0009 
0.0018 

0.0031 
0.0034 

0.0018 
0.0037 

0.0009 
C

onstant 
-0.3486 

0.1450 
-1.0803 

0.5141 
-0.1313 

0.3059 
0.1011 

0.1660 
School-level variance  

0.0239 
0.0055 

0.1204 
0.0466 

0.0262 
0.0163 

6.664E-7 
0.0047 

N
otes: SE: Standard Error  

M
odels w

ere adjusted for parental know
ledge of children’s w

hereabouts, paternal and m
aternal drinking, paternal and m

aternal education, child’s age and school type 
Significant results are show

n in bold (p-value<
0.001)  

  T
able A

20-12 A
ssociation betw

een percentage of highly-educated parents and frequency of binge drinking by levels of friends’ drinking 
am

ong girls in the 2013 E
N

PE
 

 
Total 

(N
=21,302) 

N
one 

N
=5,039 

Less than half 
N

=7,476 
A

t least half 
N

=8,787 
 

Estim
ate 

SE 
Estim

ate 
SE 

Estim
ate 

SE 
Estim

ate 
SE 

%
 highly-educated parents  

-0.0015 
0.0007 

0.0009 
0.0027 

-0.0013 
0.0014 

-0.0026 
0.0007 

C
onstant 

0.1264 
0.1316 

-0.9382 
0.4572 

0.1217 
0.2806 

0.4071 
0.1555 

School-level variance  
0.0250 

0.0056 
0.1189 

0.0461 
0.0299 

0.0165 
0.0002 

0.0047 
N

otes: SE: Standard Error  
M

odels w
ere adjusted for parental know

ledge of children’s w
hereabouts, paternal and m

aternal drinking, paternal and m
aternal education, child’s age and school type 

Significant results are show
n in bold (p-value<

0.001) 

 



343 
 

 


