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Introduction

Introduction

1.1 The Rebellious Smoker?

‘Smoking a cigarette for the beginner is a symbolic act. . . . ‘I am no longer 
my mother’s child, I’m tough, I am an adventurer, I’m not square.’ . . . As 
the force from the psychological symbolism subsides, the pharmacological 
effect takes over to sustain the habit.’

- 1969 draft report, “Why One Smokes,” to the Philip Morris board of 
directors.1 

‘The fragile, developing self-image of the young person needs all the sup-
port and enhancement it can get. Smoking may appear to enhance that 
self-image in a variety of ways. If one values, for example, an adventurous, 
sophisticated, adult image, smoking may enhance ones self-image...This 
self-image enhancement effect has traditionally been a strong promotional 
theme for cigarette brands and should continue to be emphasized.’

- 1973 R.J. Reynolds2 draft paper, “Some Thoughts About New Brands of 
Cigarettes For the Youth Market.”3

‘When you’re a kid it’s really a kind of perverse need to try something that’s 
risky, because it’s frowned upon by older people. Also because you know it’s 
inherently bad for you.’

1  Visited on 23-12-2011 from http://tobaccodocuments.org/landman/182914.html#images.
2  R.J. Reynolds is the manufacturer of Camel, Century, Doral, Magna, Monarch, More, Now, 
Salem, Sterling, Vantage, and Winston.
3  Visited on 23-12-2011 from http://tobaccodocuments.org/product_design/502987357-7368.html.

1
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- David Bowie in an interview on smoking by Jarvis Cocker in The Big 
Issue, No. 188, December 8-14, 1997.

Why do young people smoke? As the quotes above illustrate, a common 
explanation for adolescent smoking is a desire to rebel against parents or 
to develop an independent adult identity. It is the romantic image of a 
smoking James Dean in A Rebel Without a Cause. The tobacco industry 
even based its policy on this image in the 1960s and 1970s. This layman’s 
explanation for smoking as youthful rebellion speaks to the imagination, 
but reality is quite different. Of course, smoking is an individual act. The 
cigarette is lit by the smoker, not by the smoker’s social background, nor 
by society at large. Yet, as this study will show, social mechanisms largely 
govern adolescent smoking, and adolescence is the life phase when most 
smokers start. This study focuses on the smoking behavior of Dutch 
youth by examining the social factors relevant to their smoking and how 
these factors interact. 

When examining smoking at the population level, we see patterns 
that cannot be explained only by individual motivations. For instance, 
friendship networks play an important role in the development of ado-
lescent smoking (Ellickson, Bird, Orlando, Klein, & McCaffrey, 2003a; 
Ennett & Bauman, 1993, 1994; Flay et al., 1994). Friends often mimic 
each other’s smoking behavior or select friends with similar smoking 
habits. Furthermore, a young person’s type of secondary school is rele-
vant. Dutch youngsters in the preparatory vocational school type smoke 
up to five times more than do their counterparts in the academic pre-
paratory school type (Monshouwer, Dorsselaer, Gorter, Verdurmen, & 
Vollebergh, 2004; Monshouwer et al., 2008). This difference indicates 
that educational institutions are related to smoking behaviors. In addi-
tion, social background factors, such as socioeconomic status (De Vries, 
1995; Droomers, Schrijvers, Casswell, & Mackenbach, 2005; Griesbach, 
Amos, & Currie, 2003) and the smoking habits and attitudes of parents, 
are relevant (Engels, 1998). 

A recent American study, using data from the National Longitudinal 
Study of Adolescent Health (Add Health)4,  shows that these three social 
contexts, friendship networks, school, and the home situation, are essen-
tial factors in adolescent smoking (Wen, Van Duker, & Olson, 2009). 
Researchers in other countries have also argued that the multiple social 

4  This is the largest and most comprehensive longitudinal survey on adolescents and health in 
the United States. See http://www.cpc.unc.edu/projects/addhealth.
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contexts in which youth live affect the development of their smoking 
habits (Ennett et al., 2010; Wen, et al., 2009). However, the relationship 
between these three factors in terms of smoking among Dutch adoles-
cents is unclear. Therefore, the interaction of these three factors is the 
focus of this study. 

1.2 On the Intersection of  Three Research Fields:  Youth 
Studies, Sociology of Education, and Health Stratification

This chapter introduces the central question of this study by first consid-
ering adolescent smoking from the perspective of three different 
research fields: youth studies about friendship networks, sociology of edu-
cation on the role of the Dutch education system, and the field of health 
stratification on the relevance of social background characteristics for 
health-related behavior. The novelty of this study lies in its combination 
of the insights of these three approaches to examine how multiple fac-
tors interact in the smoking of Dutch adolescents. Therefore, the associ-
ation between smoking and friendship networks is first addressed in 
detail (section 1.3). Second, the role of education in smoking is examined 
(section 1.4). Third, the links between social background variables, such 
as socioeconomic status, smoking habits and parents’ attitudes regarding 
smoking, are discussed (section 1.5). Fourth, we examine the relation-
ship between social background, education, and smoking by Dutch ado-
lescents (section 1.6.1). Fifth, the relationship between friendship 
networks and social background characteristics is discussed (section 
1.6.2). Finally, we discuss how the relationship between friendship net-
works and education is linked to adolescent smoking (section 1.6.3). 
Figure 1.1 shows a schematic representation of the thematic focuses of 
this study.
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Figure 1.1 Schematic representation of the thematic focuses of this study

To examine the questions of this study, longitudinal network data were 
collected from Dutch second-grade secondary school students in 2008 
and 2009. This data set is called the Longitudinal Network data of Dutch 
Adolescents and is referred to in this study as lnda. Furthermore, data 
are drawn from the Dutch National School Survey on Substance Use 
2007, collected by the Trimbos Institute. Throughout this study, these 
data are referred to as the DNSSSU 2007.
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1.3 Research Field One: Youth Studies on 
Friendship Networks and Adolescent Smoking 

1.3.1 The Network Approach in Youth Studies
Relationships between people are essential for the conduct and welfare 
of individuals. They are important for health (Kawachi & Berkman, 
2000; Kawachi, Kennedy, & Glass, 1999) and for educational perfor-
mance (Coleman, 1988; Coleman & Hoffer, 1987; Dijkstra & Veenstra, 
2000; Dijkstra, Veenstra, & Peschar, 2004). Socially isolated people have 
more negative health habits than do others. They often eat too much, 
drink too much alcohol and smoke (Putnam, 2000). However, it may be 
that people’s healthy or unhealthy habits influence each other (Christakis 
& Fowler, 2007, 2008). Not surprisingly, since the early 1960s (Coleman, 
1961), hundreds of findings in the field of youth studies have demon-
strated the relevance of peer groups and friends for adolescents’ behav-
ior (Cotterell, 2007; Veenstra & Dijkstra, 2011; Veenstra & Steglich, 
2012). These studies have examined the role of peers and friends in 
delinquency (De Cuyper, Weerman, & Ruiter, 2009; Knecht, 2007) sub-
stance use (Aloise-Young, Graham, & Hansen, 1994; Cotterell, 2007; 
Hussong, 2002; Kuipers & Zwart, 1999), academic motivation and class-
room behavior (Cotterell, 2007). Studies within this field also consist-
ently show a clear association between friends’ smoking behavior and 
focal individuals’ smoking behavior. However, it is not clear why similar 
behavior among friends occurs. Since the late 1970s, studies indicate that 
there are two possible mechanisms to explain this association: friends’ 
influence and similarity-based friendship selection (Cohen, 1977; 
Kandel, 1978).  

1.3.1.1 Adolescent Smoking and Friends’ Influence 
The influence of friends is especially important during adolescence, the 
transitional phase between childhood and adulthood. This phase is 
essential for the formation of personal identity (Klimstra, Hale Iii, 
Raaijmakers, Branje, & Meeus, 2010). A crucial part of personal identity 
derives from a sense of belonging to a group (Eder, 1985; Gavin & 
Furman, 1989), and personal identity is largely social identity (Cotterell, 
2007). Therefore, peer groups are crucial for understanding adolescent 
smoking. The peer group sets the standard of conduct. If an individual 
adolescent wants to be part of a peer group, it is important that he or she 
conforms to the group by exhibiting the behavior customary within the 
group. To achieve acceptance, the group’s standard of conduct must be 
internalized. According to social learning theory (Akers & Cochran, 
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1985; Akers, Krohn, Lanza-Kaduce, & Radosevich, 1979; Bandura, 1977a, 
1977b), internalization occurs through a process of observation and 
reinforcement to acquire the skills needed to perform a behavior. Taken 
together, the peer group is an important socializing context that influ-
ences adolescent smoking. Figure 1.2 provides a schematic representa-
tion of how smoking habits change over time through the influence of 
friends.

Harris (1998) stresses the importance of peer influence to emphasize 
that the role of parents is virtually irrelevant for adolescent smoking 
behavior. According to her, adolescents primarily identify with their 
peers rather than with their parents. Therefore, peers are much more 
important than parents in influencing adolescents’ behavior. Starting or 
abstaining from smoking becomes an important means of peer accept-
ance. Smoking acts as a signifier for peer group alliance with other 
smokers (Harris, 1998, p. 281)  and a way to distance oneself from the 
parental norms of non-smoking parents. 

 
1.3.1.2 Adolescent Smoking and Friendship Selection 

Friendship selection is the second explanatory mechanism for the simi-
larity of smoking habits among friends. People often select friends based 
on common characteristics, such as lifestyle, attitude and abilities 
(Haselager, Hartup, van Lieshout, & Riksen-Walraven, 1998; McPherson, 
Smith-Lovin, & Cook, 2001). This is called homophily. According to 
social exchange theory (Homans, 1961), it is easier to interact with peo-
ple who are more similar to oneself because there is less chance of fric-
tion related to diverging attitudes and behaviors. If an individual finds 
smoking an unpleasant habit, interactions with a smoker are less attrac-
tive than are interactions with a nonsmoker. 

Selection is also an important mechanism for social homogeneity, 
which should be considered when investigating the role of social influ-
ence on adolescent smoking behavior. Recent studies on adolescent 
smoking emphasize the importance of accounting for friendship selec-
tion (Mercken, Snijders, Steglich, & de Vries, 2009; Mercken, Snijders, 
Steglich, Vartiainen, & de Vries, 2010a, 2010b; Mercken, Snijders, 
Steglich, & Vries, 2009). Mouw (2006) demonstrated that in the case of 
the effect of social capital on individual outcomes, neglecting the possi-
bility of selection can lead to serious biases in model outcomes.
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Figure 1.2 Smoking, friends’ influence and friendship selection based on similar smoking habits

Friends’ influence. Each node represents an actor and his or her smoking behavior. Black nodes 
represent smokers, and white nodes represent nonsmokers. The arcs between the nodes 
represent who sees whom as a friend. In this case, Person A, who is a nonsmoker, sees person 
C, who is a smoker, as a friend at T=0. Person D, who is a smoker, sees person B, who is a 
nonsmoker, as a friend at T=0. At T=1, the situation has changed. At this time, the relationships 
stay the same, but the behavior changes through a process of social influence. Person A has 
become a smoker, and person D has become a nonsmoker.

Friendship selection. Black nodes represent smokers, and white nodes nonsmokers. The arcs 
between the nodes represent who sees whom as a friend. In this case, at T=0, person A is a 
smoker and considers person B a friend who is a nonsmoker. Person D is a nonsmoker and 
considers person C a friend who is a smoker. At T=1, the situation has changed. The behavior of 
all actors stays the same, but the friendship relations have changed because the actors have 
selected each other based on similar smoking habits. Now, Person A sees person C as a friend, 
and person D sees person B as a friend. 
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1.4 Research Field Two: The Sociology of Education on 
Differentiation and Smoking among Dutch Adolescents 

The majority (90 percent) of Dutch smokers adopt the habit during their 
teenage years, before their 18th birthday (Gielkens-Sijstermans et al., 
2010). At that time, most of these teenagers are in secondary school. In 
2007, approximately one in fifteen Dutch elementary school students  
(7 percent) had smoked on at least one occasion (Monshouwer, et al., 
2008). After students enter secondary school, this percentage increases 
with age. By the age of sixteen, 52 percent of Dutch adolescents have 
smoked at least once in their lifetime. As mentioned, preparatory voca-
tional students smoke five times more than academic preparatory stu-
dents do. This raises the question of the role of education in smoking 
among Dutch adolescents. Therefore, it is relevant to examine how edu-
cation is organized in the Netherlands, why it is organized this way, and 
how this organization affects adolescent smoking.

1.4.1 Differentiation within the Dutch Education System
In the Netherlands, all children between four and twelve years of age go 
to primary school (elementary school). The primary school period is 
followed by selection into different types of secondary education. The 
purpose of this selection, or differentiation, is to efficiently prepare stu-
dents for further education, either vocational or academic (Netjes, Van 
de Werfhorst, Karsten, & Bol, 2011). Students’ cognitive abilities are the 
basis for this selection. These abilities are determined by means of a 
national test (the CITO test) and school performance. Based upon these 
two determinants, primary school teachers recommend the type of  sec-
ondary education that is best suited for each student. This recommenda-
tion has an important impact on students’ further educational careers.5 

Secondary education consists of three types: preparatory vocational 
education (VMBO), intermediate general education (HAVO) and academ-
ic preparatory education (VWO). Preparatory vocational education is a 
four-year program that prepares students for further education at the 
intermediate vocational level (MBO). Intermediate vocational education 
is aimed at training people for the middle segment of the labor market. 
Intermediate general education is a five-year program and provides a 
diploma that gives access to tertiary vocational education (HBO). This 
program prepares students for the higher segment of the labor market. 

5  There is, however, a thriving industry of commercial orthopedagogical organizations to which 
parents can go for a second opinion if they do not agree with the teacher’s recommendation.  
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The six-year preparatory academic program aims to prepare students for 
university, which provides access to the highest segment of the labor 
market.

In the first year (and sometimes in the first two years) of secondary 
school, students with different cognitive levels are placed together in a 
transitional class (brugklas). Two placement combinations of students 
with different cognitive levels are most common: there is a combination 
of students with preparatory vocational recommendations and interme-
diate general recommendations and a combination of students with 
intermediate general recommendations and academic preparatory rec-
ommendations. The reason for this transitional class is that secondary 
education teaching methods differ from those in primary school, and it 
is possible that students will perform differently from expectations 
based on their primary school teacher’s recommendations. This con-
struction offers the opportunity for students to change school types after 
the transitional year. Figure 1.3 shows a schematic representation of the 
Dutch education system.

Figure 1.3 A schematic representation of the Dutch education system
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Differentiation at a young age can lead to greater dispersion in perfor-
mance and an increase in social inequality. A literature review by Van de 
Werfhorst and Mijs (2010) shows that the school performance of stu-
dents at the lower levels of differentiated education systems falls further 
behind. The loss to lower-level students in terms of school performance 
is greater than the gains to students at higher levels. Other studies show 
that tracking reinforces parental background effects and reduces the 
equality of opportunities (see Brunello & Checchi, 2007). Oakes (1985) 
argues that tracking leads to various undesirableed effects for students 
at lower school types, including lower self-esteem, higher rates of mis-
conduct in class, higher drop-out rates, and alienation from school. 
Furthermore, research shows that differentiation is associated with 
polarization between a pro-school culture in higher school types and an 
anti-school culture in lower school types, which is associated with poor 
academic attitudes (Abraham, 1989; Ball, 1981; Berends, 1995; Carbonaro, 
2005; Van Houtte, 2006; Van Houtte & Stevens, 2009). Finally, Van 
Daalen (2010) shows that in the Netherlands, attending preparatory 
vocational education negatively stigmatizes students. That study stresses 
the shyness and insecurity of these students and relates these traits to a 
lack of educational attainment and self-efficacy (p. 28-31).

In addition to the above-mentioned cognitive outcomes, differentia-
tion plays a role in non-cognitive outcomes in education (Netjes et al. 
2011). Netjes et al. (2011) identify three forms of non-cognitive out-
comes: civic involvement, deviance, and wellbeing. In the case of civic 
involvement, Van de Werfhorst’s (2007) study of 17 countries shows that 
students in differentiated school systems volunteer significantly less 
often than do students in undifferentiated school systems. Moreover, 
students in the vocational school type have lower participation than do 
students in the general school type. Other studies show that differentia-
tion leads to inequality in active citizenship (Hyland, 2006; Netjes, Van 
de Werfhorst, & Dijkstra, 2011; Ten Dam & Volman, 2003). In relation to 
deviant behavior (e.g., dropping out, theft, violence and substance use), 
Netjes et al. (2011) find no clear evidence for the effect of differentiation, 
and they conclude that the identified effects are inconsistent or absent. 
In the case of wellbeing and differentiation, most studies show an indi-
rect relation, including a relation between differentiation and self-per-
ception, self-confidence, school attitudes, and school involvement 
(Ireson & Hallam, 2009; Ireson, Hallam, & Plewis, 2001; Marsh & Hau, 
2003; Van Houtte & Stevens, 2009; Yogan, 2000). Netjes et al. (2011) sug-
gest that these factors mediate well-being and differentiation and are 
important for students because they affect students’ achievement. 
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Positive associations have been found between students’ school achieve-
ment and self-perception, self-confidence, and school involvement 
(Marsh & Hau, 2003), and above-average students have been found to 
have lower academic self-conceptions6 compared to lesser-performing 
students (Marsh & Hau, 2003; Wong & Watkins, 2001). This study adds 
to these insights on the relevance of differentiation for non-cognitive 
outcomes by examining smoking behavior among students in the Dutch 
educational system.  

1.4.2 Variation in Smoking Habits among 
Students across Different School Types

The previous section indicated that educational differentiation has a 
negative effect on the behavioral motivations and self-perceptions of 
students in lower school types. This is an important explanation for the 
relationship between school type and smoking habits, according to 
Elstad (2010). Students in the lower levels are aware of their future 
socio-economic position, and this bleak picture has a feedback effect on 
their behavioral motivations. Because of the small opportunity for these 
students to become socioeconomically successful, they look for alterna-
tive ways to manifest themselves. This may be reflected in displays of 
‘bad’ behavior, such as smoking. Students’ awareness of being posi-
tioned at the bottom of the social ladder also affects their self-percep-
tion, which can lead these students to see themselves as inferior. Many 
students feel that the use of substances such as tobacco offers a way to 
manage the negative feelings that accompany this negative self-percep-
tion7. 

Elstad (2010) argues that the relationship between health-compro-
mising behavior and differentiation cannot be explained solely by social 

6  Self-conception refers to the degree to which a person is self-confident and feels positively 
about himself or herself (March and Hau 2003. p. 364).
7  Nicotine has been identified as the main psychoactive chemical compound in tobacco 
(Benowitz, 2010). It is known to have both a stimulating and a relaxing effect. From a pharmaco-
logical perspective, these two properties are responsible for the fact that people find smoking 
pleasurable and develop a smoking habit. However, it has also been argued that nicotine plays 
virtually no role at all in smoking. Collins (2004), for instance, points out that the nicotine thesis 
is historically incorrect. It was not until the mid 1800s (350 years after tobacco was introduced to 
Europe) that methods were discovered to prepare tobacco (flue-curing) in such a way that made 
tobacco smoke acidic and thus inhalable, and inhalation is the most effective means of nicotine 
uptake into the blood stream. Before that time, people smoked only pipes and cigars, which 
produce smoke that is alkaline and therefore too harsh to inhale. Around 1880, production 
methods were invented to produce cigarettes. This resulted in the spread of cigarette smoking 
and a rise in lung cancer, a rare disease before that time. In contrast to the nicotine thesis, Collins 
argues that people smoke because it is a pleasurable interaction ritual that charges them with 
emotional energy (Collins, 2004, pp. 297-344).
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background or peer influence. Part of this relationship must be explained 
by ‘strong elements of self-determined behavior’ (Michell & West, 1996, 
p. 29) due to tracking, which affects adolescents’ identity formation. 
Elstad’s argument connects to what Van Houtte and Stevens (2009) have 
differentiation-polarization. Tracking affects self-categorization and 
study involvement; lower school type students often see themselves as 
failures. Elstad’s idea also relates to Pickens and Eick’s (2009) findings 
on how school type differentiation, mediated through teachers’ expecta-
tions and students’ self-image, affects students’ behavior as well as to the 
broader literature on the smoking-SES gradient, which argues that 
smoking functions as a stress coping mechanism (see Pampel 2006).

1.5 Research Field Three: Health Stratification on the Role 
of the Smoking Behavior of Dutch Adolescents and Social 
Background Characteristics for Health Inequalities

This study positions itself within the field of socioeconomic health ine-
qualities, which is connected to a core subject in sociology: social strati-
fication. Health is unevenly distributed across the population, is passed 
from generation to generation (Ahlburg, 1998), and is related to socio-
economic position (Adler et al., 1994; Adler et al., 2008; Demakakos, 
Nazroo, Breeze, & Marmot, 2008; Mackenbach, Kunst, Cavelaars, 
Groenhof, & Geurts, 1997; Mackenbach et al., 2005; Mackenbach et al., 
2008; Minkler, Fuller-Thomson, & Guralnik, 2006). Despite the well-
known relationship between health and socioeconomic status, the 
explanation for this relationship is unclear  (Mackenbach, 1994, p. 76). 
We do know that smoking is a major determinant of health inequalities. 
Furthermore, people with low socioeconomic status have more smok-
ing-related illnesses and are more likely to die from them (Cavelaars et 
al., 2000; Pampel, 2002, 2005, 2006). For this reason, it is important to 
examine the relationship between adolescent smoking and social back-
ground characteristics.

1.5.1 Adolescent Smoking and Social Background Characteristics
Although the relationship between parents’ socioeconomic position and 
their children’s smoking habits varies between countries (Richter & 
Leppin, 2007), in the Dutch situation, a clear association exists. A study 
by De Vries (1995) in the mid-1990s shows that Dutch adolescents from 
low socioeconomic backgrounds smoke more than their counterparts 
from high socioeconomic backgrounds. What is the mechanism that 
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explains this association? Children born and raised in families with low 
socioeconomic status are more likely to experience smoking in their 
environment. In particular, the role of significant others, such as par-
ents, is important. According to social learning theory (Bandura, 1977a, 
1977b), children learn behaviors through observation, imitation, and 
reinforcement of the examples set by that parents. Therefore, children 
from low socioeconomic backgrounds are more likely to smoke. 

The mechanism described in the previous section provides a possible 
explanation for the intergenerational transmission of health inequali-
ties. Mackenbach (1994) cautiously concludes that the socioeconomic 
health differences in the Netherlands are related to life conditions dur-
ing adolescence. Children growing up in socioeconomically deprived 
environments are more likely to have poor health during adulthood. 
However, Mackenbach’s study only mentions material deprivation as a 
possible cause8 and explicitly states that the explanatory mechanism is 
unclear. Nevertheless, one of the direct determinants of poor health is 
smoking, and this is more prevalent in low socioeconomic status 
groups. 

Of course, the socioeconomic status of parents is not the only factor 
in adolescent smoking. Children learn so much from their parents, 
however, that their parents’ smoking must also be significant. A large 
body of literature supports this claim (Avenevoli & Merikangas, 2003; 
Engels, 1998; Gilman et al., 2009)9. Again, the underlying mechanism 
can be described by social learning theory. This theory implies that the 
rules that parents impose upon their children are important. Other 
important issues include the example that parents set by their own 
behavior and whether their example is reinforced by approval or disap-
proval.

8  Mackenbach shows that the occupational status of the father, the educational level of the 
mother and the financial situation at home during adolescence are strongly related to health 
during adulthood (Mackenbach 1994:102-3). Furthermore, he points out that the relationship  
to life conditions during the childhood years has decreased over the last decades.
9  Despite the lack of discussion about the link between parental smoking and the smoking of 
their offspring, no clear understanding about the exact nature and strength of this association 
exists (Avenevoli & Merikangas, 2003).
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1.6 The Interaction of Friendship Networks, Education, Social 
Background Characteristics, and the Smoking Behavior of 
Dutch Adolescents 

Paragraphs 1.3, 1.4, and 1.5 point out the relevance of friendship net-
works, education, and social background characteristics for the smok-
ing behavior of Dutch adolescents. Each of these factors has its own 
effect on smoking behavior. However, it remains unclear how these fac-
tors are related. Does school type mediate or alter background effects? 
Do friendship networks play a role in this process? This is an important 
issue because in the Netherlands, differentiation begins at the young age 
of 12 and, as noted above, there is discussion of the effects of differentia-
tion on non-cognitive outcomes. In addition to the scientific relevance 
of clarifying these interactions, it is important to determine how a dif-
ferentiated educational system, such as the Dutch system, plays a role in 
health outcomes in an attempt to develop better prevention programs 
for adolescent smoking. Therefore, the novelty of this study is its exami-
nation of the interaction of these three factors. 

1.6.1 The Relationship between Social Background, Education, 
and the Smoking Behavior of Dutch Adolescents

Elstad (2010) argues that the educational hierarchy of school types (i.e., 
differentiation) affects adolescents’ identity formation, which, in turn, 
affects smoking behavior. In contrast, it may be possible that the fre-
quently identified relationship between school type and smoking is spu-
rious and that school type is simply a mediating factor. In the literature 
on social stratification, the relationship between educational attainment 
and parents’ socioeconomic status is well established. Children whose 
parents have high socioeconomic status are more endowed with norms 
that are positively oriented toward education and have more of the 
appropriate cultural capital to succeed in school. Thus, these children 
are more likely to be at higher school levels. This mechanism may also 
explain the relation between smoking, socioeconomic status and educa-
tion. Children from lower socioeconomic backgrounds are more likely 
to grow up in families that lack the above-mentioned cultural capital for 
educational attainment. Furthermore, these children also grow up in 
families where smoking and positive norms toward smoking are more 
prevalent. Therefore, school type mediates the socioeconomic back-
ground effect on smoking.

Section 1.5.2 noted that social background characteristics, such as 
parents’ smoking habits and attitudes, are important for adolescent 
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smoking. However, as shown by findings within the field of sociology of 
education, in addition to norms at home, a student’s educational success 
depends on the norms facilitated by the social networks in which the 
student’s school is embedded. Coleman and Hoffer’s (1987) study of 
Catholic schools in the United States shows that dense networks, in 
which there is close contact among parents and between parents and 
students, have a positive effect on educational performance. This rela-
tively dense network of multiple connections is called norm-enforcing 
social capital.10 This type of social capital is only effective if the domi-
nant norms within the network consistently provide a positive social 
setting for child rearing and education, which is called a functional com-
munity (Coleman & Hoffer, 1987; Dijkstra, et al., 2004). For the individ-
ual, this depends on the position in the network, such as whether the 
individual is at the periphery or embedded in the core. 

The principle of norm-enforcing social capital is also applicable to 
adolescent smoking. A greater degree of embeddedness in networks that 
foster norms that refute smoking reduces the likelihood that a student 
will start smoking. Thus, there are four variables that constitute social 
capital: the network, the social node’s degree of embeddedness in the 
network, the presence of multiple (redundant) contacts, and the norms 
fostered by these contacts. It is important to note that in this study, 
embeddedness and redundancy are measured by the proxy variable of 
ties between friends’ parents in the school setting.

Elaborating on Coleman’s idea of norm-enforcing social capital, 
Morgan and Sørensen (1999) argued that the effect of social capital on 
educational performance is context dependent. Dense networks do not 
always have a positive effect on school achievement. In some cases, they 
can even have the opposite effect. Their study showed that compared to 
Catholic schools, norm-enforcing social networks have a smaller effect 
on educational performance in public schools. Social networks outside 
the school, or horizon-expanding networks, can compensate for this 
shortcoming. Horizon-expanding networks expose students to norms 
that are dominant in society at large and that value school achievement. 
Van de Werfhorst (2005) showed that this idea was also applicable to the 
Dutch educational system. He found that higher-level students benefit 
more from norm-enforcing social capital, and lower-level students ben-
efit more from horizon-expanding social capital. This mechanism might 

10  According to Coleman, social capital can be defined as “(…) the norms, the social networks, 
and the relations between adults and children that are of value for the child’s growing up” (1990, 
p. 334).
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1.6.2 The Relation between Smoking, Social Background 
Characteristics, and Secondary School Friendship Networks

There is little doubt about the importance of secondary school friend-
ship networks and social background characteristics, such as socioeco-
nomic status and the smoking habits and attitudes of parents, for 
adolescents’ smoking. Furthermore, social capital is important for the 
transmission of these social background effects on the smoking behavior 
of adolescents. 

also be applicable to smoking among Dutch adolescents. If the school’s 
norms condone smoking, which is arguably more often the case for 
lower-level students, exposure to alternative norms that refute smoking 
might alter or even counter this effect.

Figure 1.4 The relationships between the school friendship network, students’ parents and the  
 networks of parents outside of the school.

Friendship network within the 
school (Chapter 5, 6, and 7)

Norm-enforcing social network 
(Chapter 6)

Horizon-expanding social 
network (Chapter 7)

Students (focal actors of  analysis)

Parents of  Students

People outside of  the school setting

Chapters Five, Six, and Seven build upon each other, adding another type of network relation  
in each chapter. Chapter Five looks at the effect of secondary school friendship on smoking 
behavior. Chapter Six examines the role of the characteristics of friends’ parents concerning 
smoking, and Chapter Seven examines the effect of parents’ social capital (horizon-expanding 
social capital) outside of the school setting. 
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Section 1.5 indicates that relationships with parents at home are impor-
tant for transferring norms. However, the role of the secondary school 
friendship network for the transmission of these norms is unclear. 
Children take the norms learned at home with them into the school 
friendship network, where these norms affect the smoking behavior of 
other students. Therefore, examining only the relationships between 
parents and their children is insufficient to understand how social capi-
tal affects adolescent smoking. We must also consider the friendship 
relations within the school and how they relate to social background 
characteristics (see Figure 1.4 for a schematic overview of the types of 
network relations investigated in this study). 

1.6.3 The Relation between Smoking, 
Friendship Networks, and Education 

In the Dutch educational system, students are placed in different school 
types and classes. Therefore, the institutional setting of the school in 
terms of school type differentiation affects the formation of friendship 
networks. These networks, in turn, influence the socializing context of 
adolescents. Research on educational achievement indicates that several 
mechanisms explain the effects of friendship networks through school 
type differentiation. These mechanisms may also explain the variation in 
smoking among students across different school types. 

In the case of educational achievement, the peer effect via differentia-
tion can work in two opposite ways for low ability students (Van Houtte 
& Stevens, 2009). When low ability students are not tracked, more able 
students in the same class set the norm for better school achievement. 
When low ability students are tracked, they miss out on this normative 
example. The presence of better achieving peers may also have the coun-
ter-effect of relative deprivation, a process whereby people compare 
themselves to others whom they perceive as having more or being supe-
rior, which may lead to feelings of discontent and lower study involve-
ment. Tracking was intended to prevent this problem. However, the 
effect of peer influence on educational achievement is meager (Driessen, 
2007), and research consistently shows that students in the vocational 
school types have more negative self-attitudes than do students in pre-
paratory academic school types (see Van Houtte & Stevens, 2009). 
Moreover, Van Houtte and Stevens (2009) show that the difference in 
study involvement is greater among students in academic school types 
compared to students in vocational school types, and this difference 
increases in schools that include different types in one location. This 
finding can also be applied to norms on smoking. School type limits the 
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options for within-class friendship formation to children with similar 
backgrounds. Students in preparatory vocational school type more often 
have low socioeconomic backgrounds, so it is likely that condoning 
smoking or positively oriented norms toward smoking may be more 
prevalent within the school network. However, if the preparatory voca-
tional school type is housed in the same building as an intermediate 
general and/or academic preparatory education school type, then the 
school composition of social background characteristics differs from 
that of a school housed at a separate location. Thus, the prevailing school 
norms on smoking change. In a school with different school types 
housed at one location, students may be exposed to norms different 
from their own. For instance, students in preparatory vocational educa-
tion are exposed to norms that disapprove of smoking, which leads to 
lower smoking prevalence among this group.

1.6.4 The Contributions of This Study
The novelty of this study is its focus on the combination of the three 
effects, which has not been studied previously. Because parents are part 
of the larger network, do their background characteristics affect the 
smoking behavior of a focal actor? What role does the Dutch education-
al system play in this putative effect? The role of friends’ parents for ado-
lescent smoking behavior remains unclear and is a relevant topic to 
investigate in light of the discussion in the social network literature on 
‘the three degree of influence rule’, or the extent of social contagion. 
Christakis and Fowler (2009) argue that social influence extends three 
steps away from a focal actor for obesity, smoking, voting, and other 
traits. However, Lyons (2011) argues that Christakis and Fowler cannot 
make such a claim because their methods are flawed. This study investi-
gates whether there is, at least, social influence over two degrees of social 
distance concerning adolescent smoking behavior.

1.7 The Central Question, Sub-Questions 
and Chapter Overview

There is a rich body of literature on the relevance of friendship networks, 
social background characteristics, and education for adolescent smok-
ing. Using the DNSSSU 2007 and the LNDA, this study revisits the rele-
vance of these factors. Chapter Three is devoted to descriptive questions 
that set the stage for the other empirical chapters, which aim to answer 
the central question of this study:
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How does the interplay between secondary school friendship networks, 
social background characteristics, and education affect smoking among 
Dutch adolescents?

Answering this question will provide a new perspective on adolescent 
smoking in the Netherlands. At the same time, it will contribute to a bet-
ter understanding of the intergenerational transmission of health ine-
qualities.  

1.7.1 The Sub-Questions
The first sub-question is as follows: How does the relation between school 
friendship networks and education affect the smoking of Dutch youth? 
Many studies show that friendship networks are important for the 
smoking behavior of adolescents. We expect that even after controlling 
for friendship selection based on similar smoking habits, the influence 
of friends is an important factor for adolescent smoking. In addition, it 
is possible that friendship networks play a role in the difference in smok-
ing among students across different school types. Students in the lowest 
school types are more likely to have parents with positive attitudes 
toward smoking and are more likely to smoke. Therefore, the frequency 
of smoking will be higher in networks in the lower school types, increas-
ing the likelihood that friendship networks will have a positive effect on 
the smoking behavior of an individual student. It is also expected that 
school friendship networks will affect smoking in addition to the school-
type effect.

The first sub-question focuses on the effect of friendship relation-
ships for the transmission of norms regarding smoking behavior. 
However, the norms for smoking must come from adults, particularly 
parents. Therefore, the second subquestion is as follows: How does the 
relation between friendship networks and social background characteris-
tics affect the smoking behavior of Dutch youth? Besides the direct effect 
parental background characteristics, it is expected that friendship net-
works within schools are an important mediating factor for the effect of 
social background characteristics. In other words, friends’ parents are 
also relevant to the smoking behavior of an individual focal student. 
Parents influence the smoking behavior of their children, who, in turn, 
influence the smoking behavior of their school friends.

Finally, sub-question three reads as follows: How does the relationship 
between social background characteristics (socioeconomic status, attitudes 
toward smoking, and the smoking behavior of parents) and education 
affect the smoking behavior of Dutch youth? Based on insights from the 
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sociology of education, it is expected that the socioeconomic status 
effect on smoking is mediated by school type. Parents with low socioeco-
nomic status are more positive toward smoking and are more likely to 
smoke. Thus, their children are also more likely to begin smoking. The 
socioeconomic background of these children increases their chances of 
being placed in the lower school types. In addition to the parental effect, 
children from low socioeconomic backgrounds are more often exposed 
to positive norms regarding smoking because there are more people 
who smoke in their social environment. In contrast, children from high 
socioeconomic backgrounds are more often exposed to norms that 
reject smoking. Therefore, based on the insights of Coleman (1988), is 
expected that students will smoke less if they are embedded in more 
functional communities where norms that disapprove of smoking are 
dominant, which is more likely to be the case for children in the highest 
school type. However, in contrast to Coleman and Hoffer (1987), Morgan 
and Sørensen (1999) argue that the norm-enforcing effect of social capi-
tal is context dependent. Students in the lower school types are more 
likely to be embedded in norm-enforcing social networks that transfer 
positive norms for smoking. It is therefore expected that the effect of 
horizon-expanding social capital on smoking behavior will be stronger 
for this group than for students in the higher school levels. However, for 
students in the higher school types, the effect of horizon-expanding 
social capital will be weaker because it is in accordance with the norms 
of their school environment.

1.7.2 Chapter Layout 
Chapter Two discusses the data collection of the LNDA and DNSSSU 2007 
and the network analysis techniques used in this study. Chapter Three 
describes various aspects of the data relevant to the explanatory ques-
tions addressed by this study. To address sub-question one about the 
effect of the relationship between school friendship networks and educa-
tion on the smoking of Dutch youth, Chapters Four and Five investi-
gate the role of secondary school peer networks in mediating the 
socioeconomic background effect and the school type effect on adoles-
cent smoking behavior using the LNDA. To address sub-question two on 
the effect of the relationship between friendship networks and social 
background characteristics on the smoking behavior of Dutch youth, 
Chapter Six examines how the relationship between parents’ smoking 
behavior, attitudes toward smoking and school friendship networks 
affects Dutch adolescents’ smoking behavior using the LNDA. To address 
sub-question three on the effect of the relationship between social back-
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ground characteristics and education on the smoking behavior of Dutch 
youth, Chapter Seven investigates the degree to which norm-enforcing 
social capital and horizon-expanding social capital affect adolescent 
smoking in different school types using the LNDA. Chapter Four also 
addresses sub-question three by investigating the extent to which ado-
lescent smoking behavior is affected by social background, type of edu-
cation, school composition, and school organization using the DNSSSU 
2007. Chapter Eight is the concluding chapter and discusses the out-
comes of Chapters Three, Four, Five, Six, and Seven in light of the 
main research question. Figure 1.5 provides a schematic representation 
of the chapters and the research questions they address.  

Figure 1.5 A schematic representation of the research questions and relevant chapters
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2
Data and Methods

2.1 Introduction

This study uses probability sample survey data to make generalizable 
claims and longitudinal complex network1 data to provide a clear under-
standing of the micro-level mechanisms of the effect of the interplay 
between secondary school friendship networks, social background char-
acteristics, and education on adolescent smoking behavior. The reason 
for this combination is that, on the one hand, survey research that uses 
probability samples is needed to make generalizable claims about social 
reality. On the other hand, social reality exists of individuals and their 
relationships and creates a reality sui generis. Or, as Emile Durkheim 
puts it, ‘[S]ociety is not a mere sum of individuals. Rather, the system 
formed by their association represents a specific reality which has its 
own characteristics’ (1966 [1895], p. 103). In contrast with probability 
sample-based survey research, which draws upon the independence 
assumption2, complex network data and network analysis are more 
appropriate to address relationships. 

The analytical strategy of this study consists of examining similar 
questions with cross-sectional data and longitudinal complex network 
data. This chapter first discusses how the data analyzed in this book were 
collected. Second, two of the methods used in this book are explained in 
more detail: community detection and actor-based models for longitu-

1  A “complex network” means that the topological features of the network are non-trivial and 
cannot be reduced to those of a random network. 
2  The independence assumption refers to the independence of residuals (or errors). This means 
that the residuals (or errors) are distributed randomly and are not influenced by each other, such 
that they do not correlate.
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dinal network analysis. Third, the analytical approach of this study is 
presented.

2.2 Sampling Procedure and Data Collection 

2.2.1 Dutch National School Survey on Substance Use 2007 
The data used in Chapters Three and Four come from the Dutch  
National School Survey on Substance Use 2007 (DNSSSU) (in Dutch,  
Peilstationsonderzoek 2007), a cross-sectional study of eleven- to eight-
een-year-old elementary and secondary school students conducted by 
the Trimbos Institute. The sample consists of schools and classes within 
schools. First, the schools were randomly sampled, and then classes were 
randomly sampled within these schools. In total, 7415 students were 
interviewed (the response rate was 55 percent). The parents of 4119 stu-
dents were also interviewed. Compared to non-responding parents, the 
parents who returned the questionnaire had younger children (t=-8.27, 
p<.001), were less likely to have smoked in their lives (t=-10.38, p<.001), 
were less likely to have smoked in the last month (t=-9.50, p<0,001), and 
were more likely to have attended higher educational levels (t=7.18, 
p<.001). No gender differences between children with non-responding 
and responding parents were found (t=1.31, p=.91). Because of differenc-
es in the duration of the different school types, only respondents from 
grades one to four were included to prevent an overrepresentation of 
intermediate general education (HAVO) and academic preparatory edu-
cation (VWO) students. After deleting respondents with missing values, 
the number of cases was 3984 within 147 schools. For a more detailed 
description of the sampling and data collection procedure, see 
Monshouwer et al. (2008).

2.2.2 Longitudinal Network Data Dutch Adolescents (lnda) 
The data used in Chapters Three, Five, Six and Seven are longitudinal 
panel network data, referred to as the Longitudinal Network data on 
Dutch Adolescents, or LNDA. These data were especially collected for 
this study and are therefore tailor-made for the questions addressed.

The research question establishes the criteria for the data. First, given 
the interest in influence vs. selection, the questions require an examina-
tion of changes in smoking behavior among secondary school students 
over a period of time. The DNSSSU 2003 shows that the largest increase in 
previous month smoking prevalence (11.7 percent to 20.3 percent) 
among Dutch secondary school students is between the ages of thirteen 
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and fourteen (Monshouwer, et al., 2004). Based on this information, 
second-graders were chosen as the prime research category.

Second, initially, an important part of this study concerns how school 
type and school-type composition relate to smoking. As discussed in the 
introduction, one of the questions this study addresses is whether 
school-type composition (in the sense of different school types located 
at one location vs. one school type at one location) affects smoking 
behavior. Therefore, this study required at least one school that housed 
the preparatory vocational school type, the intermediate general school 
type and university preparatory school type at the same location and one 
school that housed only one school at one location, preferably the lowest 
school type. This criterion resulted in the collection of data at one school 
that housed all three types, one school that housed only intermediate 
general education and university preparatory secondary education, and 
three schools that housed only the preparatory vocational education 
school type.  

Third, there were several practical limitations to the project. Because 
of financial and time limitations, I had to interview all classes (44 in all) 
myself on two occasions with a seven-month interval. I chose to conduct 
these interviews because prior to beginning my PhD project, I worked as 
a drug and alcohol prevention educator in the province of Noord-
Holland for more than five years (1999-2005). During that period, I edu-
cated thousands of secondary school students across different school 
types and learned skill and practice are needed to oversee and manage 
the (sometimes intense and chaotic) group dynamics of the secondary 
school classroom, especially in the lower school types. This experience 
convinced me that it was unwise to trust the important step of data col-
lection to unskilled and inexperienced assistants, as is often the case in 
projects of this nature.   

All school organizations3 (N=19) in the province of Noord-Holland 
that met the above-mentioned criterion of school type composition 
were contacted by letter and phone. This contact resulted in ten positive 
responses. The school organizations that declined to cooperate gave two 
reasons: they were either too busy or were already involved in another 
research project. Due to the financial limitations of the project, five 
schools were included in the final sample. These schools were selected 
on basis of their optimal fit with the initial criterion of variation in 
school-type composition. The school that houses three different school 
types (approximately 1400 students) at one location is located in a 

3  One school organization can contain up to six schools.
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municipality with a population of approximately 35,000 inhabitants. The 
other four schools, which are all part of a larger school organization 
(approximately 4500 students), are located in a municipality with a pop-
ulation of approximately 80,000 inhabitants. The first wave of data col-
lection was conducted in October 2008, and the second wave was 
conducted in May and June 2009. Table 2.1 shows the numbers and per-
centages of second-grade students per school and school type in this 
sample. School One, with 156 students in the second grade, houses an 
intermediate general school type, an intermediate general/academic 
preparatory mixed school type, and an academic preparatory school 
type. School Two has 293 students in the second grade and houses all 
three school types. School Three has 104 students in the second grade 
and only offers the preparatory vocational school types. School Four 
also offers only preparatory vocational education and has 275 students in 
the second grade. School Five also offers only preparatory vocational 
education and has 133 students in the second grade.

Table 2.1 Numbers and percentages of second-grade students per school and school type in the  
 lnda  
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Data collection. In collaboration with the schools, parents were informed 
by letter about the research project and were given the opportunity to 
refuse their child’s participation. Only the parents of one student refused 
cooperation. In total, 44 classes were interviewed by means of a stand-
ardized questionnaire. The questionnaire in Wave One consisted of 45 
questions, and Wave Two consisted of 34 questions. In both waves, all 
students were able to complete the questionnaire within the maximum 
time span of 45 minutes4. The students were told that the questionnaires 
would be treated confidentially and that they could refuse to participate. 
Only one student refused. 

Social network analyses is sensitive to missing data (Burt, 1987). It is 
important to have the most complete data possible on the network and 
the people within the network to make correct estimations. The statisti-
cal techniques used in this study to analyze the data, which will be dis-
cussed in more detail later in this chapter, can manage missing values, to 
a certain degree (M. Huisman & Snijders, 2003; M. Huisman & Steglich, 
2008). A value of up to 10 percent missing is acceptable, whereas more 
than 20 percent is problematic. Table 2.2 shows the absence of students 
in both waves. The total absence in Wave One was 8.8 percent, and the 
total absence in Wave Two was 11 percent. This is within the acceptable 
margin. 

Table 2.2  Absence of students in Wave One and Wave Two by school

    

4  The questionnaires were tested at other schools to determine whether 45 minutes (the average 
amount of time in one school period) was a reasonable amount of time to complete the 
questionnaire.

2 

 

    School 1 School 2 School 3 School 4 School 5 Total 

    N % N % N % N % N % N % 

Absent Wave One 
 

6 3.8 
 

15 5.12 
 

11 10.58 
 

24 8.73 
 

12 9.02 
 

68 7.1 

Absent Wave Two 
 

7 4.5 
 

27 9.22 
 

12 11.54 
 

34 12.36 
 

9 6.77 
 

89 9.3 

Absent Waves  
One and Two 

 
2 1.3 

 
5 1.71 

 
4 3.85 

 
3 1.09 

 
2 1.50 

 
16 1.7 

 
Total 

 
156 

 
100 

 
293 

 
100 

 
104 

 
100 

 
275 

 
100 

 
133 

 
100 

 
961 

 
100 
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2.3 Community Detection

Chapter Three examines four descriptive questions on whether and how 
secondary school students cluster around the behavioral focus of smok-
ing and how network clustering relates to secondary school composi-
tional characteristics, such as school type and class, for which it uses 
so-called community detection. Network clustering refers to the notion 
that within a network, some subsets of nodes tend to connect more 
densely with each other than nodes across clusters. In the network litera-
ture, these denser clusters are referred to as communities (Reichardt & 
Bornholdt, 2006). With a community detection algorithm, clusters can 
be identified by means of a modularity approach. In a modularity 
approach, the actual network is compared to its randomized counterpart 
with the same degree of distribution. Communities (or groups) have 
relatively higher densities and are separated by parts of the network that 
have sparser densities compared to what is expected randomly. The algo-
rithm maximizes the differences between actual and expected densities. 
Modularity maximization, introduced by Newman and Girvan, has 
become a widely used approach for community detection (Fortunato, 
2010). It yields a network partitioning and a modularity score between 0 
and 1, which is intuitively easy to interpret. A low score indicates that the 
number of within-community edges does not differ significantly from 
what one would expect at random. High values indicate strong cluster-
ing. In practice, values that indicate clustering fall between 0.3 and 0.7 
(Newman & Girvan, 2004, p. 69). 

The reason for using this technique is that social clustering occurs 
around foci. Foci can be “(…) persons, places, social positions, activities, 
and groups” (Feld 1981 p.1016), such as school classes. A core aspect of 
Feld’s argument is that internal network structures and processes do not 
explain why people meet in the first place. Social structural factors pre-
cede network effects. Often, people are forced to interact with each other 
because of their institutional and/or physical context. 

  

2.4 Actor-Based Models for Longitudinal Network Analysis

Chapters Five, Six and Seven all address the question of how to explain 
similarity in smoking behavior. As discussed in the introduction, an 
important issue addressed in this study is whether similarity in smoking 
behavior is due to friendship selection on similar smoking behavior or 
due to friends’ influence. To refer to the tendency of friends to be similar 
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in terms of salient individual attributes such as smoking behavior, 
Fararo and Sunshine (1964) coined the term homogeneity bias, or, in sta-
tistical terms, network autocorrelation(Steglich, Snijders, & Pearson, 
2010). To address the question of what network processes lead to net-
work autocorrelation, actor-based models for longitudinal network 
analysis developed by Snijders et al. (Snijders, 2001; Snijders & Baerveldt, 
2003; Snijders & Duijn, 1997; Snijders, Steglich, & Schweinberger, 2007; 
Snijders, Steglich, & van de Bunt, 2010) and Steglich et al. (Steglich, et 
al., 2010; Steglich, Snijders, & West, 2006) are used. This technique can 
discriminate between selection and influence while accounting for other 
endogenous (or structural) network effects, such as reciprocity (the ten-
dency of students to befriend someone who identifies them as a friend 
over a random other student in the network) and transitivity (the ten-
dency to become a friend of a friend) as well as exogenous effects, such 
as school type, gender and various social background characteristics. 
More specifically, this approach can address three fundamental concerns 
in the investigation of selection and influence processes (Steglich, et al., 
2010; Veenstra & Steglich, 2012). 

First, there is the issue of the network dependence of the actors. A 
commonly used type of social network data is ego-centered network 
data. This type of data consists of self-reported information on the direct 
network neighborhood of randomly sampled individuals. This type of 
data makes it impossible to control for possible relations that were not 
selected by an individual respondent because it “precludes a meaningful 
assessment of selection processes. For adequately measuring selection 
effects, a meaningful approximation of the set of potential relational 
partners must be made, whose individual properties must be known 
irrespective of whether they actually become partners or not” (Steglich, 
et al., 2010, p. 339). A meaningful approximation of selection and influ-
ence processes can only be assessed if autocorrelation is allowed. This 
calls for a complete longitudinal network5. However, when observations 
are highly dependent, the use of common statistical methods is prob-
lematic because of the violation of the independence assumption. 
Second, to ensure that friendship formation is based on selection on 
similar smoking behavior or that similarity in smoking behavior 
between friends is due to social influence, it is necessary to be able to 
control for alternative mechanisms, such as similarity on the basis of 

5  In this study, complete network data refers to the network of secondary school students at one 
school. Preferably, data on the friendship network outside of the school and with students in 
other grades should also be included in the analysis. However, this is not practical in this study.
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gender or structural network effects like reciprocity or transitivity. 
Third, behavior and network configurations change over time, and lon-
gitudinal network panel data consist of two or more snapshots at dis-
crete points in time, resulting in incomplete observations. What happens 
between these two points in time is unknown. To address this issue, 
Simulation Investigation for Empirical Network Analysis (SIENA) soft-
ware simulates the behavioral and network dynamics between these two 
points in time.  

2.5 SIENA modeling6 

SIENA can model over time a network that coevolves with individual 
behavior while statistically controlling for both. For SIENA models, two 
simplifications of the complexity of social life are made. First, for the 
simulated (unobserved) changes between two waves of observations, 
SIENA allows for a (possibly large) number of network and behavioral 
decisions made by individuals, but only one at a time. Continuous time 
is modeled as a series of discrete “ministeps,” or intermediate points 
between two waves. At each ministep, one (randomly selected) actor can 
change a tie or his or her smoking behavior. This change modifies the 
options of the other actors in the focal actor’s social environment. This 
simplification to one single action per ministep is not always valid and 
excludes coordinated actions that take place simultaneously (Snijders, 
van de Bunt and Steglich 2010). This limitation does not hinder our 
study of smoking, however, because to the best of our knowledge, no 
groups of adolescents decided collectively to begin or stop smoking at 
exactly the same moment. The number of ministeps in between waves, 
that SIENA estimates from the empirical data, thus depends on how 
many changes have taken place. The frequency of tie changes per unit of 
time between subsequent waves is expressed in SIENA by a rate (and a 
rate function). Second, a (randomly chosen) actor’s decision at a given 
ministep depends only on the situation in which the decision is made, 
not on a longer past. This assumption makes it possible to represent the 
network-behavioral change, called “evolution,” as a Markov chain. 

SIENA handles decisions internally through two so-called objective 
functions, referring to objectives that people are supposed to have as 
shown in their tie formation and behavioral tendencies. The objective 

6  This description of SIENA modeling is taken from the appendix of the published paper based on 
Chapter Five, which is co-authored by Jeroen Bruggeman.
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functions are linear in the effects specified by the researcher and are 
computed at each ministep in which a (hypothetical) tie is changed 
(established or dissolved) or behavior is changed. By optimizing the 
objective function under the effects and constraints discussed above, 
SIENA attempts to hone in on the network and behavior in the second 
wave through a trajectory of successive ministeps that starts begins in 
the first wave. SIENA simulates numerous scenarios (at least 1000 or 
more, determined by SIENA) and attempts to converge, such that the 
resulting model resembles the data in the second wave, assessed through 
the Method of Moments (Snijders, 2001). Convergence is reported in the 
output, and estimated parameters and their interpretation are similar to 
those of regression models: dividing a parameter by its standard error 
yields a t-value. Because SIENA simulates heuristically rather than com-
puting exhaustively, a model provided after one round of simulations 
can differ slightly from a model obtained after another round depending 
how well the simulations converge. The parameters of the objective 
functions in the selection (i.e., tie formation/dissolution) and influence 
(i.e., behavior) parts of the model are un-standardized and cannot be 
directly compared with each other, but selection and influence are con-
trolled for one another. 

SIENA estimates several parameters. The selection and influence parts 
of SIENA display a rate parameter indicating the amount of change of the 
network and behavior between waves. The selection part also displays an 
outdegree parameter, signifying the people’s inclination to have (friend-
ship) ties at all. In most cases, it is negative. This may sound counterin-
tuitive, but it means that the subjectively expected costs to establish a tie 
with a random individual who possesses no specific characteristic that 
makes him/her attractive outweigh the expected benefits. Furthermore, 
a positive outdegree means, in the long run, that the density of the net-
work is constantly increasing, which does not happen in actuality. 

The influence part of the model displays a linear shape effect. This 
indicates in a rectilinear way the tendency of an actor toward a particu-
lar score on a given behavioral variable at Wave Two depending on her 
score at Wave One (Snijders, et al., 2010). Alternatively, one can examine 
the effect in a curvilinear (quadratic) way. A positive quadratic tendency 
points to behavioral self-reinforcement through a positive feedback 
loop. Along these estimates, structural network (e.g., reciprocity) and 
attribute effects can be modeled. These effects will be discussed in more 
detail in Chapters Five, Six, and Seven. 
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2.6 Data Analytic Approach

The data analytic approach to Chapters Five, Six, and Seven is twofold. 
First, all the hypotheses are tested using two-level random intercept mod-
els and ego-centered network variables computed based on the LNDA. 
Random intercept models take account of the nested structure of the data 
(students nested within classes). The school level is not included as a sep-
arate level because it is collinear with the fixed effects of school type. The 
outcomes of the random intercept models must be interpreted with cau-
tion because the nature of the LNDA violates the independence assump-
tion. This violation makes it impossible to generalize the findings to the 
entire population of Dutch secondary school students. The outcomes 
only tell us where to look with the SIENA models and provide information 
on the explained variance, something that is not possible with SIENA 
models. Second, to examine the effects of the influence of friendships and 
control for selection, SIENA models are used to test similar hypotheses. 
An important reason for modeling both random intercept regression 
models and SIENA models, which might be redundant at first sight, is that 
random intercept regression models are well suited to clarify general pat-
terns of association that are more accessible to a broader reading public.

For the analyses in Chapters Five, Six, and Seven, the network data of 
five schools are merged into one dataset. In the data matrix, non-existing 
network tie possibilities are created. For example, a student at School 
Three can matrix-wise nominate a student of School Four. In reality, this 
is impossible because students can only nominate other students within 
the same school. Using a “structural zero” method, SIENA can consider 
the fact that this relationship between the students of School Three and 
Four is structurally not possible (Ripley, Snijders, & Preciado, 2011; 
Snijders, et al., 2010).  However, Snijders et al. (2010, p. 51) point out that 
this structural zero method is only valid under the assumption that 
parameters are identical. When merging five schools, one should control 
for between-school variation using fixed effects models. However, a key 
variable in all chapters is school type; some of the schools in the sample 
have only one school type, whereas others have more than one but not all 
types (at one location). Because Cramer’s V for school type by school 
location is 0.67, modeling both school type and school location leads to 
severe multicollinearity. For the same reason, a meta-analysis (Ripley, et 
al., 2011, p. 114) of the outcomes of five separate SIENA models, one for 
each school, would make it impossible to investigate the effect of varia-
tion in school type on smoking behavior. For this reason, this study will 
not control for school location. 
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3
Setting the Stage

3.1 Introduction 

To set the stage for the explanatory questions examined in the next four 
chapters, this chapter addresses four descriptive questions. These ques-
tions examine how secondary school friendship networks and school 
organization relate to adolescent smoking behavior using the cross-sec-
tional data of the DNSSSU 2003 and 2007 and the LNDA collected in 2008 
and 2009. A core aspect of the questions addressed in this book con-
cerns the relation between school types and smoking behavior. To 
obtain a clear picture of what the data analyzed in the next four chapters, 
the first question addressed in this chapter is the following: To what 
extent does smoking prevalence among secondary school students differ 
across school types? The trends in the general Dutch adolescent popula-
tion are examined and then compared to the longitudinal network data 
to determine whether and how the sample collected for this book differs 
from the general population. This study addresses questions concerning 
changes in smoking behavior during the second grade of secondary 
school. Again, it is relevant to determine whether and how these changes 
differ between the general population sample and the data collected for 
this study. Hence, the second question of this chapter is as follows: Does 
smoking prevalence among secondary school students change during the 
second grade? An important issue addressed in this study is how friend-
ship networks and school type composition affect smoking behavior. 
Thus, it is relevant to examine the following question: How do school 
organization characteristics, such as school type and class, relate to second-
ary school students’ friendship networks? Furthermore, How do secondary 
school friendship networks relate to smoking behavior?
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3.2 Dutch Secondary School Students’ Smoking Prevalence: 
Variation in Time and Across School Types

dnsssu 2007 
The DNSSSU 2007 (Monshouwer, et al., 2008) shows that the percentage 
of students who smoke on a daily basis is five times higher among pre-
paratory vocational (VMBO-p) students than among academic  prepara-
tory (VWO) students (11 percent vs. 2 percent) (Monshouwer, et al., 
2004). This reflects an odds ratio of 6.05. Statistics on lifetime, previous 
year, and previous month prevalence show a similar tendency. 

As in 2003, the largest increase in smoking prevalence in 2007 is 
between the age of thirteen and fourteen. In this period, the increase in 
lifetime prevalence  is from 26.9 to 39.0 percent, previous month preva-
lence increases from 9.8 to 18.6 percent, and daily use prevalence 
increases from 1.8 to 6.8 percent (Monshouwer, et al., 2008). 
Furthermore, the DNSSSU 2007 shows a significant decrease in lifetime 
smoking prevalence among Dutch adolescents, from 27 percent in 1999 
to 19 percent in 2007. However, the significant differences between 
school types remain apparent. In 2007, the lifetime prevalence is 45.5 
percent for preparatory vocational students and 28.2 percent for aca-
demic preparatory students, equaling an odds ratio of 2.1. For previous 
month and daily prevalence, the percentages for preparatory vocational 
students and academic preparatory students are 23.4 and 11.3, and 11.1 
and 1.7, respectively (see Table 3.1). This study focuses on second-grad-
ers. According to the DNSSSU 2007, for this category, the lifetime smok-
ing prevalence is 31.1 percent, previous month prevalence is 13.3 percent, 
and daily smoking prevalence is 3.9 percent. 

Table 3.1 Smoking prevalence among Dutch secondary school students, age 12-16  
 Source: DNSSSU 2007

  

3 

 

  Lifetime Last month Daily 

 % % % 

Preparatory vocational education (VMBO-b)  45.5 23.4 11.1 

Preparatory vocational education (VMBO-t)  38.8 18.1 7.4 

Intermediate general education (HAVO) 34.2 15.1 5.1 

University preparatory secondary education (VWO) 28.2 11.3 1.7 
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LndA
In Wave One, the lifetime prevalence of smoking is 32 percent, and in 
Wave Two, it is 42.7 percent (see Figure 3.1). Th is approximates the 
increase found in the DNSSSU 2007. Th e daily smoking prevalence dou-
bles, from 4.1 percent in Wave One to 8.3 percent in Wave Two. Th is 
doubling confi rms the choice to investigate the second grade.

Figure 3.1  Percentage of lifetime smoking prevalence among Dutch second-graders according to the  
 DNSSSU 2007 compared to Wave One and Wave Two of the LNDA
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Figure 3.2  Lifetime smoking prevalence in schools One to Five for Wave One and Two

Figure 3.3  Lifetime smoking prevalence by school type in Wave One and Wave Two
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Figure 3.2 shows the lifetime prevalence for each school in both waves. 
All fi ve schools show an increase between the two waves that varies from 
7.4 percent for School One to 13.3 percent for School Five. Figure 3.3 
shows an increase in lifetime smoking prevalence for all school types 
between Waves One and Two that varies from 2.7 to 19.4 percent. 

Figure 3.3 shows a strong diff erence in smoking prevalence between 
students who attend the HAVO/VWO and VWO school type, the four 
VMBO school types and the HAVO school type. As discussed in Chapter 
One, these six school types can be categorized into three main types: 
VMBO, HAVO and VWO. Th e analyses in this study also use this categori-
zation. Th is means that the four VMBO school types are merged, and the 
HAVO/VWO school type is combined with the VWO school type. Th e rea-
son for merging the four VMBO school types is that, as Figure 3.3 shows, 
these school types show similar smoking behavior prevalence, and all of 
these school types aim at follow-up educational programs for the lower 
segment of the labor market. Th e HAVO/VWO school type and the VWO 
school type are merged because they both have signifi cantly lower 
smoking prevalence scores than the other school types, and HAVO/VWO 
students have the potential to become VWO students. Taken together, for 
the analyses in Chapters Five, Six, and Seven, three school types are 
used: preparatory vocational education (VMBO), intermediate general 
education (HAVO), and academic preparatory education (VWO). 

Figure 3.4  Lifetime smoking prevalence by school type
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At Wave One, the lifetime smoking prevalence of preparatory vocational 
students is 36.6 percent. With a lifetime prevalence of 39.7 percent, the 
intermediate general students, on average, score slightly higher. 
However, with a percentage of 15.8, students in the academic preparatory 
school type have a lifetime smoking prevalence that is almost half of that 
of the preparatory vocational and intermediate general students. The 
lifetime prevalence at Wave Two shows a similar pattern. The average 
score for lifetime smoking prevalence for the preparatory vocational stu-
dents is 48.2 percent. At 55 percent, the intermediate general students 
smoking prevalence score is higher. Again, at 21.2 percent, the average 
lifetime smoking prevalence of academic preparatory students is less 
than half of the prevalence of the four preparatory vocational and inter-
mediate general school types. Furthermore, the increase in smoking 
prevalence between Waves One and Two is larger for preparatory voca-
tional and intermediate general students than for students in academic 
preparatory school. This means that the relationship between school 
type and smoking behavior is non-linear, which, as we will see, has con-
sequences for the statistical models used in this study. 

3.3 Smoking Behavior and Friendship

Table 3.2 shows the correlations between individual lifetime smoking 
prevalence and reciprocal friends who smoke for Waves One and Two. 
Table 3.3 shows the correlations between individual lifetime smoking 
prevalence and that of friends1. These findings indicate that similarity in 
smoking behavior is common among friends in this sample. 

1  The values are 0 = never smoked and 1 = from once or twice to daily smoking. To calculate the 
percentage lifetime smoking prevalence of smoking friends, the total number of friends that 
scored 1 for lifetime smoking prevalence was divided by the total number of friends.
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    Value Sig. 

Wave One Spearman Correlation 0.310 0.000 

 Number of Valid Cases 818 
 

Wave Two Spearman Correlations 0.41 0.000 

  Number of Valid Cases 823  

P < 0.05 in bold. p < 0.10 in italics 
 
 
3.2 

update chip 12-12-11 

 

Table 3.2  Correlations between individual lifetime smoking prevalence and the percentage of  
 friends who smoked once or more in their life at Wave One and Wave Two 

    

 Table 3.3  Correlations between individual lifetime smoking prevalence and the percentage of  
 friends who smoked once or more in their life at Wave One and Wave Two for each  
 school separately

 

 
    Wave One Wave Two 

    Value Sig. Value Sig. 

School One Spearman Correlation 0.193 0.020 0.190 0.023 

Valid N   145  144  

School Two Spearman Correlation 0.175 0.004 0.362 0.000 

Valid N   265  255  

School Three Spearman Correlation 0.274 0.026 0.234 0.037 

Valid N  66  80  

School Four Spearman Correlation 0.233 0.000 0.311 0.000 

Valid N   235  233  

School Five Spearman Correlation 0.403 0.000 0.288 0.002 

Valid N   116  119  

P < 0.05 in bold. p < 0.10 in italics 

 

 

3.3  

update chip 12-12-11 
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Figure 3.1  Representation of the social network of directed ties and lifetime smoking prevalence for  
 School One at Wave One. Smokers are black, nonsmokers are white and missing   
 students are gray.

 

As an example, Figures 3.1 to 3.10 are visual representations of how life-
time smoking prevalence and directed friendship network ties change 
over time for the five schools in the sample. The nodes represent the 
individual students within the second-grade friendship network. For the 
sake of clarity, they are fixed on the same location in the pictures of both 
Wave One and Wave Two. The white nodes signify lifetime prevalence 
for nonsmokers, the gray nodes represent students who were absent 
during the measurement, and the black nodes are lifetime prevalence for 
smokers. The picture shows that the number of smokers increases, and 
the ties between the nodes differ between the First and Second Wave. 
Chapters Five, Six, and Seven will investigate how these changes in 
behavior and friendship network ties relate to each other.
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Figure 3.3  School Two at Wave One

Figure 3.2  School One at Wave Two
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Figure 3.4  School Two at Wave Two 

Figure 3.5  School Three at Wave One 
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Figure 3.6  School Three at Wave Two 

Figure 3.7  School Four at Wave One
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Figure 3.8  School Four at Wave Two 

Figure 3.9  School Five at Wave One 
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Figure 3.10   School Five at Wave Two 

3.4 Network Structure and School Organization

Chapter Two discussed community detection, a technique for identify-
ing clusters of nodes within a network. Clusters are parts of a network 
where the connections are denser than the average density of the whole 
network. Here, community detection and the association measure 
Cramer’s V are combined to investigate the relation between network 
structures and school organization. More specifically, the associations 
between network friendship communities and school types and classes 
are examined. Community detection can identify which student belongs 
to a particular cluster within the network. Students are assigned a net-
work partitioning score corresponding to the cluster. For example, if a 
student is part of cluster six, he/she is assigned the value six as a network 
partitioning score. Along with the cluster scores, community detection 
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yields modularity with a score between 0 and 1. Scores mostly fall 
between 0.3 and 0.7. The association measures between clusters and 
classes and clusters and school types provide a crude indicator of how 
school organization and social networks are related. Interpreting the 
associations between school types and clusters must be done cautiously 
because not all schools house all school types, as Table 2.1 shows.

 Table 3.4 shows that the modularity for the five schools at both waves 
is higher than 0.40. In the case of School One, the results show that how 
schools are organized into classes relates to how befriended students 
cluster together in secondary school networks. Furthermore, friendship 
networks are stable across time, to some degree. In contrast, in School 
Two, school organization seems to have no relation to friendship cluster-
ing. Yet, as is the case in the first school, there is some consistency in 
friendship networks between Waves One and Two. In School Three, there 
is moderate community formation around school type and school class 
at Wave One. At Wave Two, the community formation around school 
type increases.  In contrast, school class as a focus for community forma-
tion is less pronounced, but the results imply that there is some consist-
ency in friendship network clustering over time. In School Four, school 
organization characteristics are important for the formation of second-
ary school friendship networks. In addition, there is some consistency in 
the clustering of friendship networks across time. In School Five, clear 
relation exists between communities and school organization, but no 
relationship exists between the clustering over time. Finally, caution is 
advised concerning the interpretation of the Cramer’s V and its p-values. 
Community detection is a heuristic device that yields different commu-
nity partition scores with every estimation, implying that the estimation 
of the Cramer’s V and its p-value can vary. 
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Table 3.4  Community detection and school structure: the associations between clusters, school  
 type and school class and between the clusters of Waves One and Two for each school

3.5 Conclusion 

This chapter began with four questions. First, does smoking prevalence 
vary across secondary school students in different school types? 
Although smoking among Dutch youth decreased significantly over the 
last decade, differences between school types remain. Both the DNSSSU 
2003 and 2007 and the LNDA show significant differences across school 
tracks. In the case of the LNDA, the data indicate that preparatory voca-
tional and intermediate general students smoke significantly more than 
academic preparatory students do. Second, does smoking prevalence 
change during the second grade? We find that it does. The steepest 
increase is between age 13 and 14 in the second grade. The third question 

 

 

School 1  2  3  4  5  

Number of students 156  293  104  275  133  

Number of tracks 4  3  4  3  3  

Number of school classes 6  10  9  12  7  

Wave One           

Modularity 0.54  0.41  0.502  0.45  0.44  

Number of communities 9  12  9  11  8  

  Sig.  Sig.  Sig.  Sig.  Sig. 
Cramer's V association 
between type and cluster 0.89 0.000 0.206 0.215 0.36 0.000 0.49 0.000 0.246 0.105 

Cramer's V association 
between school class  
and cluster 0.78 0.000 0.190 0.536 0.374 0.000 0.53 0.000 0.380 0.000 

Wave Two           

Modularity 0.417  0.43  0.48  0.46  0.44  

Number of communities 9  15  10  12  8  

Cramer's V association 
between type and cluster 0.77 0.000 0.172 0.831 0.285 0.358 0.43 0.000 0.32 0.000 

Cramer's V association 
between school class  
and clusters 0.65 0.000 0.210 0.318 0.322 0.142 0.51 0.000 0.38 0.000 

Cramer's V association 
between clusters 
membership at Wave 
One and at Wave Two 0.73 0.000 0.36 0.000 0.38 0.000 0.48 0.000 0.244 0.297 

P < 0.05 in bold. p < 0.10 in italics 

 
 
 
3.4 
update chip 12.12.10 
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was whether smoking relates to secondary school friendship networks. 
The data show consistently, and in line with the literature, that smoking 
behavior is similar among friends. The final question of this chapter, 
whether networks are related to school organization characteristics such 
as track and classroom, can be confirmed with some reservation due to 
the method used. Although this is a descriptive chapter (and by no 
means aims to make causal claims), we can say, with some caution, that 
school structure characteristics, such as track and school class, affect 
friendship network structures to some degree. Schools One to Four 
show significant associations between the community scores of Waves 
One and Two. This finding indicates that networks are partly stable and 
partly fluid over time. 

In light of the main research question, the following chapters exam-
ine these findings in more detail to identify an explanation of the varia-
tions, associations, and correlations discussed above. Using the DNSSSU 
2007, Chapter Four aims to explain the track variance in smoking behav-
ior by considering how school organization, social background, and 
school composition (in terms of the social background of pupils in the 
school) affect adolescent smoking behavior. Using the LNDA, Chapters 
Five, Six and Seven investigate school networks and consider how these 
networks affect the interaction between adolescents’ smoking behavior 
and social background characteristics. 
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4 
Adolescent Tobacco Use in the 
Netherlands: Social Background, 
Education and School Organization1 

4.1 Introduction and Research Problem

This chapter takes on the question how school organization, social back-
ground, and school composition in terms of social background of pupils 
in the school, affects adolescent smoking behavior using the DNSSSU 
2007 dataset. As discussed in the introduction, education plays a signifi-
cant role in the transmission of health and socioeconomic inequalities. 
However, health and socioeconomic inequalities also seem to be related. 
The inverse relationship between unhealthy behavior, such as smoking, 
and socioeconomic status among general populations is well established 
in multiple countries (Cavelaars, et al., 2000; Kawachi, et al., 1999; 
Pampel, 2005). However, studies across different countries show an 
inconsistent picture regarding socioeconomic background and adoles-
cents’ smoking behavior. Some studies show no or slight differences 
(Botting & Bunting, 1997; Challier, Chau, Prédine, Choquet, & Legras, 
2000; Donato, Monarca, & Chiesa, 1994; Glendinning, Shucksmith, & 
Hendry, 1994; Mullan & Currie, 2000; Tuinstra, Groothoff, Heuvel, & 
Post, 1998), while other studies show higher frequencies of smoking 
behavior among children with low socioeconomic status (De Vries, 1995; 
Lowry, Kann, Collins, & Kolbe, 1996; Van Lenthe, Boreham, & Twisk, 

1  A slightly different version of this chapter has been published as a journal article: Huisman, C., 
van de Werfhorst, H.G., & Monshouwer, K.(2011). Adolescent Tobacco Use in the Netherlands: 
Social Background, Education, and School Organization. Youth & Society. 
DOI: 10.1177/0044118X11407642.

1
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2001). American studies from the 1950’s, with some exceptions, repeat-
edly observed an inverse relation between parents’ education and teenage 
smoking, and consistently point out that smoking prevalence is higher 
among teenagers with lower educational aspirations or achievement (see 
Waldron and Lye 1990 for overview). Some of these studies hint on the 
idea that the effect of social background characteristics, such as parental 
educational level, might be mediated through school tracking. Waldron 
and Lye (1990) indeed show that the parents’ education effect on smoking 
is mediated through school track. It might well be the case that the varia-
tions across countries have something to do with how a countries’ educa-
tional system allows variation in school organization. School organization 
refers to whether and how different school types/tracks are, or are not, 
placed together in one school location. The question how school organi-
zation, social background, and school composition in terms of social 
background of pupils in the school affects adolescent smoking behavior 
is, to the best of knowledge, never been addressed in a country with a 
strongly differentiated educational structure such as the Netherlands. 

This is unfortunate as the school is a central place where friendship 
networks are formed and smoking behavior is diffused. Furthermore, 
given that there is a strong social selection in different school types, 
social origin affects children’s smoking behavior, partly because children 
are educated in particular school organizations characterized by their 
own social background. It is therefore relevant to know more about how 
school contexts affect adolescent tobacco use. The school context is par-
ticularly relevant as school organizations differ in the kinds of networks 
that are facilitated, and the kinds of norms that are thus conveyed. The 
facilitated networks within the school can vary significantly in terms of 
school composition, e.i.; the average distribution and spread of social 
background variables of students such as parental educational level and 
attitudes towards smoking behavior.

Certainly, in a strongly differentiated educational system such as in 
the Netherlands, with completely separate multiple-year school types 
often in separate school buildings from the age of 12 onwards, networks 
may be very homogeneous within schools and heterogeneous across 
schools in terms of social origin and norms related to tobacco use. Yet, 
because school organizations differ in the extent to which they offer mul-
tiple school types, it may be the case that such organizational features of 
schools affect children in different school types and of social back-
grounds differently. The research question of this chapter is: to what 
extent is adolescent smoking behavior affected by social background, type of 
education, school composition, and school organization? 
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4.2 Theory and Hypotheses 

Most studies that look at the role of social class in smoking behavior 
look at traits of the general population (Pampel, 2006; Pampel & Rogers, 
2004). These explanations have some credence, yet they fail to account 
for changes over time and the role of contextual structures of the actual 
place and time of smoking initiation. The majority (approximately 90 
percent) of Dutch begin smoking before the age of 18 (Gielkens-
Sijstermans, et al., 2010). Thus, to find the cause of why adolescents start 
smoking and what the role of social background is, the most obvious 
place to look is the secondary school context. More specifically, looking 
at the school context is relevant for two reasons. First, within schools 
students build up their peer networks that are held to be significant for 
smoking behavior, through either selection or influence. Different 
school organizations facilitate different kinds of networks, and it is rele-
vant to know whether the social composition of schools affect smoking 
behavior. Second, in the Dutch context, with a strongly differentiated 
educational structure with different school types and school organiza-
tions from the age of 12 onwards, the choice of school type is signifi-
cantly affected by children’s social background, which may mean that 
the social background effect runs partly through differential choice of 
school type and school organization (see Table 4.1).  
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Table 4.1  Descriptive statistics of used variables and cross tabulation of parental educational level  
 and school type (Dutch National School Survey on Substance Use 2007)

 
 
 

  Min Max    Mean Std. Dev. 

Daily Smoking 0 1 0.08 0.27 

Gender( 1=female. 0=male) 1 2 1.51 0.50 

Age 11 19 14.06 1.50 

School type     

Preparatory vocational education (VMBO) 0 1 0.45 0.50 

Intermediate general education (HAVO) 0 1 0.27 0.44 

University preparatory secondary education (VWO) 0 1 0.29 0.45 

Parents’ education (highest)     

Lower secondary or lower  0 1 0.19 0.39 

Upper secondary general (HAVO/VWO) 0 1 0.09 0.29 

Upper secondary vocational (MBO) 0 1 0.28 0.45 

Tertiary  0 1 0.44 0.50 

Parental attitude on smoking 0 4 0.60 0.06 

Mixed school organization (relative to unitary school type) 0 1 0.53 0.50 

Mean educational level parents 0.25 2.96 1.98 0.49 

Standard deviation educational level parents 0.20 1.37 1.02 0.17 

Mean attitude on smoking by parents  0.00 1.42 0.60 0.15 

Standard deviation attitude on smoking by parents 0.00 1.24 0.60 0.12 

  VMBO HAVO VWO Total 

Lower secondary or lower  534 143 69 746 

Upper secondary general (HAVO/VWO) 152 105 109 366 

Upper secondary vocational (MBO) 666 290 192 1148 

Tertiary  455 533 778 1766 

Total 1807 1071 1148 4026 

Cramers V = 0.2809     

Spearman's rho = 0.3609 Prob > t =0.0000   
 
 

 
4.1 
update chip 12.12.10 
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4.2.1 Social Background and Adolescent 
Smoking in the Netherlands

According to Netherlands Statistics data (CBS, 2007) people with higher 
levels of education are less likely to smoke (and in particular fewer ciga-
rettes) than people with lower levels of education. The National 
“Peilstationsonderzoek” of 2003 by the Trimbos Institute shows signifi-
cant differences in smoking behavior between Dutch secondary school 
students from age 12 till 18 from different school types (Monshouwer, et 
al., 2004). For example, the percentage of students who smoke on a daily 
basis is five times higher among students from the vocational school 
type (VMBO-p) than among students from the university-preparatory 
school type (VWO) (16.4 percent vs. 3 percent). This reflects an odds ratio 
of 6.3. This study looks at two different aspects of social background; 
parental educational level and parental attitudes towards their children’s 
smoking behavior.2 

Through socialization it is more likely that children pick up positive 
norms towards smoking, especially, if they see a significant other doing 
it. Given the negative association between socio-economic position and 
smoking, it is plausible that norms on smoking behavior are reproduced 
across generations along a continuum of socioeconomic attainment. 
This leads us to expect that parents’ educational level has a negative 
effect on smoking (hypothesis 1). 

However, parents play an important role in adolescent smoking 
behavior through other mechanisms as well (Engels, 1998; Wood, Read, 
Mitchell, & Brand, 2004). Engels (1998) sums up three possible avenues 
through which parents affect their children’s smoking behavior. First, 
the availability of cigarettes in a household where the parents smoke 
might increase the chance that children pick up smoking. A second pos-
sible reason is that children pick up smoking by imitating their smoking 
parents. Third, some authors hypothesized that family norms, values and 
lifestyles affect children’s smoking behavior (see Engels, 1998: 63-64 for 
discussion).

The latter argument supports a social capital perspective (Coleman, 
1988) that states that parents play an important role in enforcing norms 
that refute deviant behavior such as smoking. Therefore, it is argued that 
parental norms towards smoking play a significant role in the initiation 

2  Unfortunately the National peilstations Survey does not include parents’ occupation or income 
as additional measures of social background. Yet, given the pivotal role of education for smoking, 
and of parents’ education for track placement of children, we contend that parents’ education is 
highly relevant to study the relationship between social background, type of education and smok-
ing.
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of adolescent tobacco use. If parents condone smoking, it becomes more 
likely that their children start smoking. Hence, our second hypothesis is 
that students with parents who disapprove of smoking are less likely to 
smoke than students with parents who approve of smoking. 

4.2.2 Adolescent Smoking and School Type 
Independent of social class origin, it may be expected that school type/
track affects smoking behavior. One mechanism in this regard concerns 
the differential myopia across school types with regard to costs and ben-
efits of behavior. In the academic preparatory school type, it can be 
assumed that students have a longer time horizon with regard to the 
costs and benefits of their studies than in the preparatory vocational 
school type. In the preparatory vocational school type, students are 
likely to enter the labor market before the age of 20, which is when they 
will start to earn incomes. Students in the academic preparatory school 
type, however, will consider their educational career ended not before 
completing university around the age of 23, implying that a longer time-
horizon is needed to reap the benefits of education. Extending this line 
of reasoning to health-related behaviors such as smoking, it is plausible 
that students enrolled in the preparatory vocational school type are 
more myopic than students in the academic preparatory  school type, 
leading to less disapproval concerning smoking, as the short-term gains 
may outweigh the long-term ‘costs’ of bad health. Hence, our third 
hypothesis is that children enrolled in preparatory vocational school 
type smoke more often than children enrolled in higher-level school 
types.

However, an alternative theory that explains why school type affects 
smoking behavior is that school types differ in terms of the composition 
of student populations in important ways. School composition refers to 
the distribution of social background characteristics, such as parental 
attitude towards smoking and parental educational level, at the school 
level. 

First, given that social origin affects school type and smoking, 
between-school type smoking differences may reflect differences in 
social background of student populations. Second, if social networks are 
essential for the diffusion of smoking, it is likely that the social composi-
tion of the school affects students’ smoking behavior independent of 
individual characteristics. Given the social selection in school track, it is 
likely that the social composition varies in terms of parental education 
and parental norms regarding smoking, both at the individual and at the 
school level. The fourth hypothesis tested is that compositional differ-
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ences are responsible for school type effects on smoking, that is, control-
ling for school composition in terms of social background and smoking 
attitudes will decrease the effect of school type on smoking behavior.

Moreover, because school networks are so essential for the diffusion 
of smoking behavior, it is unlikely that children’s smoking behavior can 
adequately be explained by examining their individual (parental) char-
acteristics, without paying attention to the composition of the school. If 
school networks are indeed important, it is likely that relevant charac-
teristics of the parents of peers affect smoking behavior of children in 
addition to the characteristics of their own parents. Thus, for the two 
parental characteristics under study (parents’ education and parental 
norms regarding smoking) it is expected that the composition of the 
school, in terms of parental characteristics, affects smoking behavior 
over and above the effects of individual characteristics (hypothesis 5). 

4.2.3 School Organization and Effects on Smoking
The Dutch educational system is a very interesting case to investigate 
differences across school types in terms of smoking behavior. In the 
Dutch system, although strongly differentiated in different school types, 
there is variation among school organizations in the number of school 
types that are offered. Some organizations offer all three school types 
(preparatory vocational, intermediate general, academic preparatory), 
whereas other schools only offer the preparatory vocational school type, 
a combination of intermediate general and academic preparatory school 
types, or, in some cases, only the academic  preparatory school type. 
Given this variability, the tracking arguments explained above can be 
more closely scrutinized. Assuming that mixed schools- schools that 
offer preparatory vocational as well intermediate general and academic 
preparatory school types at one location- offer more possibilities for 
contacts between pupils of different school types than schools that only 
offer either intermediate general and academic preparatory school types 
or the preparatory vocational school type, such contacts could lead to 
two different scenarios. 

First, inter-school type contacts could lead to an intensification of 
between-school type differences resulting from differences in lifestyle 
preferences. This leads to magnified effects of school type in mixed 
schools relative to separate schools. Following Bourdieu (1984), some 
authors argue that smoking can be seen as part of a lifestyle, as an 
expression of taste that is used to delimit symbolic boundaries between 
social groups (Pampel, 2006). Pampel (2006) tested this cultural hypoth-
esis by looking at the correlations between smoking and music prefer-
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ences. He concluded that both socioeconomic status and cultural tastes 
correlate with smoking behavior. 

Following this line of thought, it is argued that smoking as a means 
for distinction may particularly play a role if people of different social 
groups are confronted with each other. Assuming that lifestyles related 
to smoking are different across school types, it is thus hypothesized that 
smoking differences across school types become more pronounced if 
students of different school types are placed in the same school locations 
(hypothesis 6a).  

An alternative theory concerning school organizations would, how-
ever, start from the idea that contacts between students of different 
social groups modify networks within schools in such a way that net-
works are more diverse with regard to social class, learning abilities, and 
lifestyles. If this is true, mixed schools may offer ‘bridging’ networks 
more than schools that only offer one school type, and more norms may 
be disseminated that originate from groups other than one’s own. Such 
networks are similar to what Morgan and Sørensen (1999) have called 
‘horizon-expanding’ networks. Through horizon expansion, it may then 
be expected that smoking differences between students of different 
school types are less pronounced in mixed schools relative to separate 
schools (hypothesis 6b). 

4.3 Data Analytic Approach

Testing hypotheses one, two, and three is done by a straightforward esti-
mation with individual level variables. The school level variables, in order 
to examine the school composition and organization effects, need more 
elaboration. In the sociological literature, it has been shown that the 
school context determines school outcomes through the school norms 
that are conveyed through networks surrounding schools. In contexts 
where there is much interaction among parents, between parents and 
school officials, and between parents and children, it is said that homoge-
neous “norm-enforcing social networks” are created that positively affect 
schooling outcomes and negatively affect deviant behavior (Coleman & 
Hoffer, 1987; Dijkstra, et al., 2004). For norm enforcement to develop it is 
essential that networks are homogeneous, and it can thus be expected 
that a lower school-level dispersion in social background variables leads 
to stronger norm-enforcement. Because the dataset does not provide net-
work variables, a proxy variable for network effects is needed to examine 
the effect of school composition as stated in hypotheses four and five.
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The effect of school composition is examined in two ways. First, the 
parameters of the average educational level of the parents and average 
parental attitude on smoking behavior is estimated in model four (see 
Table 4.2). Second, the parameter for the dispersion (standard deviation) 
of the educational level of the parents and parental attitude on smoking 
behavior is estimated in model five (see Table 4.2). The first step in test-
ing hypothesis four is to model the effect of school type in model three. 
The second step is adding the parameters for the average score of the 
educational level of the parents and parental attitude on smoking behav-
ior in model four and the parameters for the dispersion of the educa-
tional level of the parents and parental attitude on smoking behavior in 
model five, and see if this significantly changes the school type parame-
ters. 

To test hypotheses 6a and 6b on the school organization effects of 
‘horizon-expanding social networks” on smoking behavior a dichoto-
mous variable ‘mixed schools’ is constructed that indicates whether dif-
ferent schools are geographically located at one location (building) or at 
separate locations (buildings). The next step is to look at the interactions 
with different school types at the school level. Again, the mixed school 
variable is a proxy for social network effects. 

4.4 Methods 

4.4.1 Data 
The data come from the Dutch National School Survey on Substance 
Use 2007 (DNSSSU) (in Dutch: Peilstationsonderzoek 2007). This is a 
cross section study among 12-18 year old secondary school students. The 
sample consists of schools and classes nested in schools. First the schools 
were randomly sampled and secondly within these schools classes were 
randomly sampled. In total 7415 students have been interviewed. From 
4119 students of this sample, the parents were also interviewed. From the 
dataset the students with information on the parents are used. Because 
of the differences in duration of the different school types only respond-
ents from age 12 till 16 are included to prevent an overrepresentation of 
HAVO and VWO students. After deleting respondents with missing values, 
the number of cases is 3984, nested in 147 schools. 

4.4.1.1 Dependent Variable
The dependent variable is smoking. The original smoking variable is an 
ordinal scaled variable that ranks in eight categories from ‘I never 
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smoked’ to ‘more than 20 cigarettes a day’. Because of the large 0 catego-
ry a linear (OLS) model is not adequate therefore the smoking variable 
was recoded in the dummy variable daily smoker versus non-daily 
smoker and used in a binary logistic multilevel model (see below). 

4.4.1.2 Independent Variables 
Gender is labeled 1 = girl, 0 = boy. The variable age ranges from 12 to 16 
years. The variable school type has three categories: VMBO (preparatory 
vocational), HAVO (intermediate general education, preparing for ter-
tiary vocational college) and VWO (academic preparatory school type, 
preparing for university). Parental educational level is used as an indica-
tor for social background. This is an ordinal variable with four dummy 
categories. At the school level the average and standard deviation was 
generated. Mixed school organization is a dichotomous variable with the 
category on the school level: 0 = only a VMBO school or a school offering 
only HAVO and/or VWO, and 1 a VMBO with a HAVO and/or VWO school at 
on single geographical location. The parental smoking attitude variable 
that consisted of two questions: do you find it acceptable that your child 
experiments with smoking?” and “do you think is it alright if your child 
would smoke on a daily basis?” The two items have a correlation of 0.60. 
At the school level, the standard deviation of parental smoking attitude 
was calculated for every school. Table 4.1 gives an overview of the 
descriptive statistics of the used variables. 

4.4.2 Multi-level Logistic Regression Modeling 
Because the research question and hypotheses deal with school compo-
sition an OLS regression model would not be appropriate. With OLS 
regression the assumption is that all cases (for example students) are 
independent and randomly sampled. In our data students are nested in 
schools, therefore the OLS assumption of independent residuals becomes 
invalid. To disentangle the explained variability a two-level logistic mul-
tilevel model is used with two levels: the student and the school. More 
specifically, given the dichotomous nature of the dependent variable a 
binary logistic model with random intercepts is used. 

4.5 Results

Table 4.2 shows the results of seven multi-level logistic regression mod-
els used to test our hypotheses (model 0-6). Model 1-6 show no signifi-
cant gender effect on smoking. The effect of age is significant and stays 



71

Adolescent Tobacco Use in the Netherlands: Social Background, Education and School Organization

more or less the same across model 1-6; a higher age increases the risk to 
be a daily smoker.

Model two shows evidence that parents’ educational level has a nega-
tive effect on smoking. Students with parents educated at the upper sec-
ondary or tertiary level are significantly less likely to be a daily smoker 
than students with parents educated at lower levels. This confirms the 
first hypothesis. The second hypothesis is also confirmed. The associa-
tion between parental attitude and smoking is positive and stays more or 
less the same across model 2-6. Thus if parents approve of smoking this 
is positively related to smoking. In line with the literature, this clearly 
points out that parental education and attitudes play a significant role in 
adolescent smoking

Model one provides evidence that students enrolled in preparatory 
vocational school types more often smoke than students enrolled in 
higher school types. This confirms the third hypothesis. This makes it 
plausible that students in preparatory vocational school types are more 
myopic than students in higher school types. In model three, the effect 
of parents’ education largely disappear. This indicates that parents’ edu-
cation has an indirect effect on smoking, running through school type. 
Even when controlling for compositional effects in terms of parent char-
acteristics on the school level in model four and five, the school type 
effect holds up. This refutes our fourth hypothesis that compositional 
differences are responsible for school type effects of smoking. Rather, 
within school types parents’ education hardly matters, whereas for stu-
dents with similar social backgrounds school type remains influential. 

With model 4 and 5 the hypothesis are tested how the composition of 
the school (measured by the two parental characteristics under study: 
parents’ education and parental norms regarding smoking) affects smok-
ing behavior over and above the effects of individual characteristics. The 
composition of the school is examined in two ways: by examining the 
average score on these variables at the school level, and by examining the 
dispersion within schools. Model four shows that the average score of 
parents’ education has a positive effect on smoking. So, among students 
with the same individual social background, it is found that students are 
more inclined to smoke if they attend a school with a high average 
parental educational attainment. Model five shows that the dispersion of 
parents’ education at the school level has a negative effect on smoking. 
Parental norms regarding smoking on the school level have no signifi-
cant effect. 

Hypotheses 6a and 6b test two different scenarios for how school 
organization affects smoking. Inter-school type contact can intensify 
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between-school type differences due to a taste for distinction. Therefore, 
hypothesis 6a argues that smoking differences across schools become 
more pronounced if students of different school types are placed in the 
same locations. Model six shows that this is only the case for intermedi-
ate general (HAVO) students. HAVO students, who smoke less than VMBO 
students do, smoke even lesser when they attend a school that also 
houses pre-vocational (VMBO) students. This can be interpreted by the 
argument that smoking is used to delimit symbolic boundaries between 
different social groups. If this is true, then hypothesis 6b, that argues that 
through horizon expansion smoking differences between students of 
different school types are less pronounced in mixed schools relative to 
separate schools, must be refuted. 
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Table 4.2  Multi-level logistic regression analyses of daily Smoking on school type, parental   
 education, parental smoking attitudes, and school level variables for the dispersion for  
 parental educational level and parental attitudes towards smoking 

 
 
 
 
 
 

Model 0   1   2   

 Coef. Sig. Coef. Sig. Coef. Sig. 

Individual level variables        

Constant -2.623 0.000 -10.43 0.000 -9.691 0.000 

Gender( 1=female. 0=male)   0.131 0.302 0.0996 0.440 

Age     0.564 0.000 0.466 0.000 

Parents’ education (highest)       

Lower secondary or lower (Ref.)     (Ref.)  

Upper secondary general (HAVO/VWO)     -0.437 0.084 

Upper secondary vocational (MBO)     -0.427 0.017 

Tertiary      -0.475 0.005 

School type       

Preparatory vocational education (VMBO) (Ref.)   (Ref.)    

Intermediate general education (HAVO)   -0.704 0.000   

University preparatory secondary education (VWO)     -1.584 0.000     

Parental attitude on smoking         0.76 0.000 

School level variables        

Mean educational level parents       

Mean attitude on smoking by parents       

Standard deviation educational level parents       

Standard deviation attitude on smoking by parents       

Mixed school organization (relative to unitary school type)      

VMBO*Mixed School (Ref.)       

HAVO*Mixed School       

VWO*Mixed School       

Observations 3948   3948   3948   

Number of groups 147  147  147  

Log likelihood -1056  -971.7  -961.5  

Variance component 0.484 0.000 0.308 0.003 0.405 0.001 

P < 0.05 in bold. p < 0.10 in italics       
 
 
 
4.2a 

update chip 12-12-11 
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Table 4.2 continued  Multi-level logistic regression analyses of daily Smoking on school type,  
  parental education, parental smoking attitudes, and school level variables for  
  the dispersion for parental educational level and parental attitudes towards  
  smoking 

Model 3   4   

Coef. Sig. Coef. Sig. 

Individual level variables      

Constant -10.5 0.000 -11.08 0.000 

Gender( 1=female. 0=male) 0.131 0.314 0.139 0.285 

Age 0.541 0.000 0.542 0.000 

Parents’ education (highest)     

Lower secondary or lower (reference category)     

Upper secondary general (HAVO/VWO) -0.189 0.459 -0.239 0.351 

Upper secondary vocational (MBO) -0.351 0.050 -0.396 0.029 

Tertiary  -0.122 0.493 -0.208 0.258 

School type     

Preparatory vocational education (VMBO) (reference category)     

Intermediate general education (HAVO) -0.654 0.001 -0.838 0.000 

University preparatory secondary education (VWO) -1.494 0.000 -1.714 0.000 

Parental attitude on smoking 0.724   0.727 0.000 

School level variables      

Mean educational level parents   0.369 1.915 

Mean attitude on smoking by parents   -0.00261 0.996 

Standard deviation educational level parents     

Standard deviation attitude on smoking by parents     

Mixed school organization (relative to unitary school type)    

VMBO*Mixed School (Ref.)     

HAVO*Mixed School     

VWO*Mixed School     

Observations 3948   3948   

Number of groups 147  147  

Log likelihood -937.4  -935.9  

Variance component 0.309 0.003 0.294 0.005 

P < 0.05 in bold. p < 0.10 in italics     
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Table 4.2 continued  Multi-level logistic regression analyses of daily Smoking on school type,  
  parental education, parental smoking attitudes, and school level variables for  
  the dispersion for parental educational level and parental attitudes towards  
  smoking

 

Model  5   6   

 Coef. Sig. Coef. Sig. 

Individual level variables      

Constant -9.731 0.000 -10.54 0.000 

Gender( 1=female. 0=male) 0.135 0.299 0.141 0.278 

Age 0.542 0.000 0.544 0.000 

Parents’ education (highest)     

Lower secondary or lower (reference category)     

Upper secondary general (HAVO/VWO) -0.211 0.408 -0.208 0.415 

Upper secondary vocational (MBO) -0.369 0.040 -0.353 0.050 

Tertiary  -0.153 0.395 -0.14 0.434 

School type     

Preparatory vocational education (VMBO) (reference category)     

Intermediate general education (HAVO) -0.722 0.000 -0.11 0.717 

University preparatory secondary education (VWO) -1.612 0.000 -1.104 0.000 

Parental attitude on smoking 0.716 0.000 0.722 0.000 

School level variables      

Mean educational level parents     

Mean attitude on smoking by parents     

Standard deviation educational level parents -0.919 0.088   

Standard deviation attitude on smoking by parents 0.386 0.563   

Mixed school organization (relative to unitary school type)  -0.0394 0.860 

VMBO*Mixed School (reference category)     

HAVO*Mixed School   -0.713 0.065 

VWO*Mixed School   -0.638 0.134 

Observations 3948   3948   

Number of groups 147  147  

Log likelihood -935.9  -933.6  

Variance component 0.293 0.004 0.301 0.004 

P < 0.05 in bold. p < 0.10 in italics     
 

4.2c 

update chip 12.12.11 13.44 
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 4.6 Conclusion and Discussion

This Chapter provides a contribution to increasing knowledge of adoles-
cent smoking behavior by investigating how the physical organization of 
the Dutch educational system -separate school types in separate loca-
tions or together in one location -interacts with social background. 

In line with existing research, this chapter found evidence that indi-
vidual characteristics such as socioeconomic background and parental 
attitudes towards smoking play a role. However, this chapter shows that 
school type mediates the effect of social background. Social background 
effects are almost fully explained by differential educational enrollments 
of students in different school types. Within school types, social back-
ground has hardly any effect on smoking. Tracking differences persist 
after controlling for social background, indicating that for students of 
similar backgrounds, tracking affects smoking in a predictable way; stu-
dents in lower school types are more likely to smoke daily than students 
in higher school types. 

This chapter also examined possible effects of school composition 
and organization that were expected based upon Morgan and Sørensen’s 
(1999) thesis on horizon-expanding and norm-enforcing social net-
works. Based on this perspective it was argued that students in mixed-
school type schools had a more horizon-expanding network, leading to 
the incorporation of norms of other groups than one’s own. By contrast, 
in schools that only offer intermediate general and academic preparato-
ry school types or the preparatory vocational school type networks were 
assumed to be more homogeneous and norm-enforcing. This led us to 
hypothesize that students in the preparatory vocational school type 
would smoke less whereas students in the intermediate general and aca-
demic preparatory school types would smoke more, if they were placed 
in a mixed school (compared to a single-school type school). No evi-
dence was found for this hypothesis. On the contrary, it was found that 
students in the intermediate general school type, who smoke less than 
students in the preparatory vocational school type, smoke even lesser if 
they are placed in a school that also houses the preparatory vocational 
school type. This finding may be explained by the theory that smoking 
(or not smoking) is part of a lifestyle where a sense for distinction 
becomes more prevalent if students are placed in environments where 
contacts with other groups are promoted. 

Some caution is justified concerning horizon-expanding and norm-
enforcing networks, because the DNSSSU 2007 has no network data on 
friendship networks. The survey data used here for the measures for the 
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compositional effects are not optimal to measure network effects. 
Assumptions were made about the norm-enforcing or horizon-expand-
ing structure of networks. The mean and standard deviation of parental 
educational level and attitudes on smoking and a dichotomous variable 
for school organization are used as proxy indicators for social capital. 
Yet, we do believe that this operationalisation, to a certain degree, 
approximates measuring social capital effects, because family back-
ground characteristics are proven to be good indicators for social capital 
in former studies (Coleman, 1988; Van de Werfhorst, 2005). Moreover, 
school composition effects have often been theorized from the perspec-
tive of social networks in educational studies. 

Taking into account these limitations, this chapter shows, in con-
cordance with other studies (Waldron & Lye, 1990), that not only school 
type matters in the variation of smoking prevalence, but also social 
background. Additionally, some small but significant effects of the mean 
and standard deviation of parental educational level, and the interaction 
of school organization with intermediate general education, are found. 

To open up the black box of network structures for the explanation of 
substance use of youngsters, it is therefore essential to incorporate net-
work analysis. If proper network data and techniques are used, it is plau-
sible that network effects get a more serious place in the explanation of 
smoking behavior (Mercken, Snijders, Steglich, & de Vries, 2009; 
Mercken, et al., 2010a, 2010b; Mercken, Snijders, Steglich, & Vries, 2009; 
Veenstra & Dijkstra, 2011; Veenstra & Steglich, 2012). The balance in 
favor of individual characteristics in the survey data of this chapter may 
result from the fact that network data have not been used. To tackle this 
problem, the following chapters of this book will address the same ques-
tion using longitudinal network data. Instead of using the mean and 
dispersion of social background characteristics as indicators for school 
composition effects, these chapters will look at the social background 
characteristics of friends within the secondary school network as indica-
tors for school composition.   
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5
The social network, socioeconomic 
background, and school type of 
adolescent smokers1

5.1 Introduction and Research Problem

As described in the Chapter One, smoking is a well-documented health 
hazard, that is distributed unequally across different socioeconomic sta-
tus groups (WHO, 2008). Although the causes of this inequality are partly 
unknown (Mackenbach, 1994), we do know that a negative relation 
between socioeconomic status and smoking is widely occurring 
(Pampel, 2002, 2005, 2006; Pampel & Rogers, 2004). Furthermore, it is 
well known that most smokers (80 – 90 percent) start their habit before 
the age of 18  (Cotterell, 2007; Gielkens-Sijstermans, et al., 2010). For this 
reason, adolescents are the prime target of smoking onset studies. These 
studies show that adolescent smoking is related to various factors 
(Cotterell, 2007; Voelkl & Frone, 2000), encompassing the family situa-
tion of parents and siblings (Avenevoli & Merikangas, 2003; Engels, 
1998), socioeconomic background (De Vries, 1995; Lowry, et al., 1996; 
Van Lenthe, et al., 2001), peers and friends (Aloise-Young, et al., 1994; 
Ennett & Bauman, 1993, 1994), as well as the school environment 
(Ellickson, Bird, Orlando, Klein, & McCaffrey, 2003; Kumar, O’Malley, 
Johnston, Schulenberg, & Bachman, 2002). The findings of Chapter 
Four connect to this literature. Recently, researchers in the field of ado-

1  This chapter is in a slightly different form in press as an article: Huisman, C., & Bruggeman, 
J.(2012). The social network, socioeconomic background, and school type of adolescent smokers. 
International Journal of Behavioral Development, 36(5), 329-337.

1
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lescent smoking behavior have argued that not just those individual fac-
tors but in particular their interrelationship needs to be accounted for 
when examining the development of smoking habits (Ennett, et al., 
2010; Wen, et al., 2009). In this line of inquiry, the contribution of our 
chapter is its focus on the interrelatedness of parents, friends, and school 
in explaining health inequalities across different socioeconomic status 
groups. Furthermore, as many current smoking prevention programs 
only yield short-term results (at least in the Netherlands, see Crone et al., 
2003), the practical relevance of this study lies providing a better under-
standing of smoking behavior as a stepping stone to develop more effec-
tive prevention programs. The research question of this chapter takes the 
key factors pointed out in the literature into account and reads: What is 
the role of secondary school peer networks in mediating the socioeconomic 
background effect and the school type effect on adolescent smoking behav-
ior? We address this question in a study of second grade students (simi-
lar to grade 8 in the United States) in five secondary schools in the 
Netherlands. We do this by using longitudinal network data and SIENA 
modeling, which is especially developed for the examination of the type 
of question raised in this study. Recent studies on smoking behavior 
under the same age group, using SIENA modeling, have yielded valuable 
new insights on adolescent smoking (Mercken, Snijders, Steglich, & de 
Vries, 2009; Mercken, Snijders, et al., 2010a, 2010b; Mercken, Snijders, 
Steglich, & Vries, 2009). The novelty of this study is to add to these 
insights by looking at the interrelation with socioeconomic background 
and school type. We first discuss in more detail the relevance of socioec-
onomic background, school type, and friendship networks for adoles-
cent smoking each in turn.

5.2 Theory and Hypothesis

The effect of the socioeconomic status of the parents on adolescent 
smoking varies between countries (Richter & Leppin, 2007), and in 
some countries there is no, or only a weak, association. Yet, a study done 
by De Vries (1995) shows that Dutch adolescents from low socioeco-
nomic backgrounds smoke more than adolescents from high socioeco-
nomic backgrounds, which is confirmed by the findings of the previous 
chapter. A possible mechanism that explains this relation is that children 
with a low socioeconomic background are more likely to grow up in a 
family environment where smoking is more prevalent and therefore 
more easily pick up smoking habits (De Vries, 1995). 
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According to data of the Dutch National School Survey on Substance 
Use 2007 (DNSSSU), there is considerable variation in smoking behavior 
among secondary school students across different school types. As Table 
1 shows, the lifetime, last month, and daily prevalence of smoking behav-
ior is the highest in the lowest school types. According to Elstad (2010), 
school type placement affects adolescents’ self-perception and sense of 
self-esteem, which in turn affects their behavior towards health compro-
mising behaviors such as smoking. The categorizing and labeling that 
comes with the assessment of school achievement and the placing in 
school types makes students aware of their future position in the socio-
economic hierarchy: “A higher inclination to engage in health-compro-
mising behaviors among low-achieving adolescents may arise from more 
need for stress-alleviating behaviors, less interest in the future because of 
unpromising social prospects, adaptation to the lifestyles of future socio-
economic milieus, attempts to compensate lack of recognition in school 
by excelling in alternative social fields, and deliberate opposition to 
social authorities because of the experience of being rejected by them” 
(Elstad, 2010, p. 146).

In the past, much health research was done on the basis of attribute 
data only, such as socioeconomic status, age, and gender, while social 
interactions and relations were mostly left out. However, “individual 
actions typically are oriented towards others, and therefore relations to 
others are central when it comes to explaining why individuals do what 
they do” (Hedström & Bearman, 2009, p. 9). “(…) If we believe that 
actors, their properties, actions, and relations to one another are what 
explain social change, we should formulate our explanations in such 
terms and not in terms of various social abstractions and their relations 
to one another” (Hedström & Bearman, 2009, pp. 5-6). In this study, we 
take into account both individual attributes and social relations. A social 
tie between two people “summarizes” their dyadic interaction pattern 
over some period of time, in our case friendship at school, whereas a col-
lection of people and their ties makes up a social network, in our case of 
second graders and their friendships at a school. When smokers are 
found to be socially linked (i.e. connected by friendship ties in the net-
work), an important question is to what extent their smoking is due to 
social influence, and to what extent they are linked as a consequence of 
homophily (also called assortative selection). Homophily has been found 
for many different traits, such as ethnicity, gender, age, religion, educa-
tion, occupation, social class, and delinquency (Cotterell, 2007; Snijders 
& Baerveldt, 2003; Valente, Gallaher, & Mouttapa, 2004), and is often-
times shaped by, or enhanced through, shared social foci (Feld, 1981) 
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such as school class (Kossinets & Watts, 2009).
While “birds of same feather flock together,” people can also be simi-

lar because they influence rather than select each other. For example, 
delinquents prefer to hang out with other delinquents, but they also imi-
tate their friends’ behavior, and are thereby influenced by those friends 
(Sutherland & Cressey, 1974). The discussion about selection versus 
influence has sparked various social network studies on friendship for-
mation and smoking behavior. The findings of these studies indicate that 
both selection and influence are at play (Mercken, Snijders, Steglich, & de 
Vries, 2009; Mercken, Snijders, et al., 2010a, 2010b; Mercken, Snijders, 
Steglich, & Vries, 2009). 

From the nineteen fifties, American studies repeatedly show that 
adolescents with lower educated parents smoke more, and that adoles-
cents who smoke more have lower educational achievements (see 
Waldron and Lye 1990 for an overview). Some of these studies suggest 
that school tracking mediates social background effects (Waldron & Lye, 
1990). The previous chapter shows that in the Netherlands, secondary 
schools also play a mediating role in the intergenerational transmission 
of this health inequality, as children with lower socioeconomic back-
grounds are more likely to end up in the lower school types, and are 
more likely to smoke. 

Table 5.1  Percentages of smoking prevalence among Dutch secondary school students, age 12-16  
 Source: DNSSSU 2007

  
Our question is, however, how friendship networks in turn mediate this 
relationship. As the educational level of parents affects school type 
placement  (Brunello & Checchi, 2007; Lucas, 2001), and secondary 
schools are important social foci for friendship formation (Ennett & 
Bauman, 1994), school type affects the options for friendship formation. 
But perhaps the immediate cause of smoking behavior is social influence 
through friendship networks. Thus, in contrast with Elstad’s argument 

11 

 

  Life time Last month Daily 

Preparatory vocational education (VMBO-b)  45.5 23.4 11.1 

Preparatory vocational education (VMBO-t)  38.8 18.1 7.4 

Intermediate general education (HAVO) 34.2 15.1 5.1 

Academic  preparatory secondary education (VWO) 28.2 11.3 1.7 

5.1
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that school type placement has a direct effect on health related behavior 
such as smoking, we conjecture that: Even after controlling for friend-
ship selection, the effect of parental education that runs via school type 
is strongly reduced by the influence of friends on smoking behavior.

5.3 Methods

5.3.1 Operationalisations  
The data collected consist of a network-and-behavior panel of 961 sec-
ond grade Dutch secondary school students at five different schools, of 
which four in an urban area and one in a rural area, with nominal age of 
13 at the beginning of the school year. According to research on the gen-
eral Dutch student population, this is the school year in which most 
smoking onset is taking place (Monshouwer, et al., 2004; Monshouwer, 
et al., 2008). The data were collected at two time points, (Wave One) at 
the beginning of school year of 2008-09, and (Wave Two) six months 
later, halfway the school year. 

The data were collected by means of a questionnaire. The students 
were assured that their responses were treated with confidentiality and 
could not be traced back to them. They were also told that they could 
refuse to participate. Only two students refused. As Table 2.2 shows, at 
Wave One (the first observation), 8.8 percent of the students was absent, 
which was slightly higher at Wave Two, 11 percent. Section 2.2.2 and 
Chapter Three give a detailed description of the LDNA data.

Main variables 
Knowing that students in this age group mostly befriend students in the 
same grade (Shrum, Cheek, & Hunter, 1988), we asked them “Who are 
your friends in the second grade in this school?” to measure friendship. 
They could then list up to fifteen nominations. Table 5.2 shows the aver-
age outdegree (number of friends listed), SD for outdegree, and mini-
mum and maximum for all five schools. These data were used to assess 
the network of second graders, within and across their classes at each 
school.
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Table 5.2  Descriptive statistics friendship nomination

       

The smoking behavior variable is a frequency-quantity interaction meas-
ure constructed from two items on smoking behavior. The first item, on 
frequency, contains five alternatives: never smoked; smoked once or 
twice; intermittent (non-daily) smoker; I used to smoke, but now I 
stopped; daily smoker. We recoded this item, by merging the categories 
“intermittent (non-daily) smoker” and “I used to smoke, but now I 
stopped” into one category, resulting in a four item ordinal variable for 
the frequency of smoking. The second item measures quantity by asking: 
on a day that you smoke, how many (self-rolled) cigarettes do you 
smoke? We recoded this variable into four categories: I never smoke; less 
than one cigarette; one to twenty cigarettes; twenty or more. We use this 
cut off point at twenty cigarettes because it is in accordance with the 
definition of heavy smoking used by the Dutch National Institute on 
Health and Environment (RIVM) and Statistics Netherlands (CBS). At 
both waves, these two items have a high correlation, 0.85 and 0.86, 
respectively. By multiplying these two items, the frequency-quantity 
interaction measure was constructed. 

For parental educational level, the educational level of both the moth-
er and the father were asked. We took the highest score among both 
parents, which could be one of four categories. As Table 5.3 on the fre-
quencies of parental educational level shows, 26.6 percent of the stu-
dents did not know their parents’ educational level. For that reason, this 
variable was recoded into five dummies, one for unknown parental edu-
cational level, and tertiary education as the reference category. 

12 

 

 Wave One    Wave Two    

 Average  outdegree 
SD average 
outdegree Min Max Average  outdegree 

SD average 
outdegree Min Max 

School 1 7.910 4.620 0 15 8.186 4.577 0 15 

School 2 8.225 4.660 0 15 7.662 4.678 0 15 

School 3 4.279 3.457 0 14 4.856 4.241 0 15 

School 4 7.469 4.466 0 15 7.193 4.261 0 15 

School 5 8.159 4.818 0 15 7.444 4.386 0 15 

Total* 7.521    7.279    

* Weighted        

5.2



85

The social network, socioeconomic background, and school type of adolescent smokers

Table 5.3  Parental educational level, highest of the two parents  

 

For school type, one dummy variable for preparatory vocational educa-
tion (VMBO) and one dummy variable for intermediate general educa-
tion (HAVO) are used. Academic preparatory education (VWO) is the 
reference category; see Table 5.4. 

Table 5.4  School Type

  

The percentage of smokers among ego’s friends (where ego is a focal indi-
vidual) is computed for the random intercept models indicating the 
percentage of daily smoking prevalence among friends with reciprocal 
ties. The smoking similarity effect in SIENA indicates the tendency to 
select friends with the same behavior or attribute characteristics. Lastly, 
in the selection part, ego and alter parameters are used, in our case for 
smoking. For ego (a focal individual) to establish a tie with alter (some 
other person), the ego parameter can be interpreted as the main effect of 
a particular behavioral trait, or as an individual attribute of ego. The alter 
parameter, then, is the main effect of a particular behavioral trait or indi-
vidual attribute of a potential alter (for technical details, see Ripley & 
Snijders, 2010). The average alter effect expresses that students whose 

13 

 

 N % 

Lower secondary or lower education 157 16.3 

Upper secondary general education 177 18.4 

Upper secondary vocational education 65 6.8 

Tertiary education 200 20.8 

Unknown 256 26.6 

Missing  106 11.0 

Total  961 100.0 

5.3

14 

 

  N % 

Preparatory vocational education (VMBO)  594 61.8 

Intermediate general education (HAVO) 146 15.2 

University preparatory secondary education (VWO) 221 23 

Total  961 100 

5.4
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alters have a higher value for smoking on average, also have themselves a 
stronger tendency towards higher values for smoking. Furthermore, 
there are parameters for direct individual covariates effects on behavioral 
change, which, for example, indicate if gender or school type influences 
changes in smoking behavior between the two waves.

Remainder variables, such as age and gender (male=1, female=2), do 
not need to be explained.

For missing network data, various treatments have been tested in 
simulations (M. Huisman & Steglich, 2008), among others naïve and 
“clever” (i.e. model based) imputations. Their study points out that when 
there are less than about 20 percent missing data, they can be left out 
without serious consequences for the estimated effects. When SIENA 
deals with them, standard errors are not underestimated. In our case we 
miss 8.8 percent of the students at Wave One and 11 percent at Wave 
Two, so we are well below the 20 percent threshold.

Table 5.5 gives an overview of the descriptive statistics. 

Table 5.5 Descriptive Statistics Attribute Variables 

5.3.2 Analytic Strategy
First, we test the hypothesis without network effects by estimating the 
effects of gender, age, parental education, school type, and smoking 
behavior of friends on ego’s smoking behavior, based on the data col-

 
 
 

 Obs. Mean Std. Dev. Min Max 

Smoking behavior at Wave 1 711 0.622 1.504 0 9 

Smoking behavior at Wave 2 711 1.041 1.967 0 9 

Preparatory vocational education 711 0.579 0.494 0 1 

General intermediate education 711 0.162 0.368 0 1 

Preparatory academic education  711 0.259 0.438 0 1 

Percentage of friends who smoke at Wave 2 711 8.293 18.175 0 100 

Age  711 13.457 0.610 11 16 

Gender (1=male, 2=female) 711 1.511 0.500 1 2 

Parental educational level unknown 711 0.280 0.449 0 1 

Lower secondary education 711 0.190 0.392 0 1 

Upper secondary vocational education 711 0.214 0.410 0 1 

Upper secondary general education 711 0.068 0.251 0 1 

Tertiary secondary education 711 0.249 0.433 0 1 
 
 

 

5.5 
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lected at Wave two using random intercept modeling. Random intercept 
models take account of the nested structure of the data (students nested 
within classes).This approach is straightforward and well-known. 
However, random intercept modeling is centered on ego networks and 
can’t take into account indirect network effects such as transitivity, 
assortative selection, “properties of non-chosen potential 
partners”(Steglich, et al., 2010, p. 339), and it can’t deal with unobserved 
changes due to incomplete observations (Steglich, et al., 2010) . 
Therefore, we need a different approach, for which we use SIENA mode-
ling, which uses complete network data instead of ego-centered data.

The data of five schools were merged into one dataset using the 
“structural zero” method (see Ripley, et al., 2011 for details). Ideally, 
when doing so, one should control for between school variation using 
fixed effects models. However, some of the schools in the sample have 
only one school type, whereas others have more than one but still not all 
types (at one location). Therefore, modeling both school type and school 
location leads to severe multicollinearity. For the same reason, a meta-
analysis of the outcomes of five separate SIENA models, one for each 
school, would not make it possible to investigate the effect of variation in 
school type on smoking behavior. For this reason, we choose not to con-
trol for school location. 

Our two-wave panel makes possible the employment of a longitudi-
nal approach. In our case, (smoking) behavior and network ties change 
interdependently, and someone’s decision, e.g. to establish a tie, may lead 
to a decision by somebody else, e.g. to reciprocate the tie or to start 
smoking. To take this complex interdependence into account, we turn to 
stochastic actor-based models for network dynamics, also called SIENA 
(Ripley, et al., 2011; Snijders, 2001; Snijders, et al., 2010).  

The network part of these models rests on the assumption that peo-
ple can decide about their “outgoing” ties only, i.e. whom they choose as 
social contacts, not by whom they are chosen. With respect to network 
dynamics, we control for reciprocity and transitivity (Davis, 1970; 
Wasserman & Faust, 1994). Reciprocity means in this case that if ego 
mentions alter as a friend, then alter also mentions ego as a friend. 
Transitivity means that if ego and alter have a common friend, their 
chance to meet and establish a friendship are much higher than if they 
do not have a friend in common. For a more detailed discussion of 
SIENA modeling, see Chapter Two.  
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5.4 Results

First, we discuss the outcomes of the random intercept models (see 
Table 5.6). Subsequently, we discuss the outcomes of the SIENA models 
(Table 5.7).

5.4.1 Results of the Random Intercept Models
Model one to three show a positive and significant age effect. When con-
trolling for smoking behavior at Wave one, the age effect declines and 
becomes non-significant; we will return to this finding at the SIENA 
modeling subsection. All four models show no significant difference in 
the mean smoking behavior between boys and girls. Except for the nega-
tive coefficient for the parameter of parental educational level unknown 
(model two), model one to four show no significant effects, suggesting 
that in contrast to former findings, parental educational level might not 
have a negative effect on their children’s smoking behavior. In model 
two, the two dummy variables for school type are added, showing a 
negative and significant coefficient. However, when adding the percent-
age of friends who smoke effect in model three, which has a positive and 
significant value, the effect of preparatory vocational education decreas-
es strongly and becomes non- significant at the p< 0.05  significance 
level. The effect of general intermediate education then stays significant 
but decreases strongly as well. We see a similar picture in model four 
when controlling for smoking behavior at the first Wave. The effects of 
general intermediate education and preparatory vocational education 
both decrease but stay significant at the p<0.10 significance level. When 
controlling for both smoking behavior at the first Wave and friends’ 
smoking behavior (model five), the effect of general intermediate educa-
tion decreases even more compared to the change we saw between 
model two and three, and becomes non-significant. In the same model 
(five), the effect of friends’ smoking behavior decreases, but remains 
positive and significant. These findings suggest that one part of the 
school type effect is mediated by friends’ smoking behavior and one part 
by smoking behavior at the first Wave.  Taken together, these outcomes 
plea against Elstad’s (2010) argument that school type placement affects 
behavioral motivations directly, but suggest instead that network effects 
are key. The latter are examined in more detail now with SIENA.
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Table 5.6  Random intercept models with smoking behavior at Wave Two on parental educational  
 level, school type, percentage of friends who smoke, and smoking at Wave One. 

       

17 

 

Model 0   1   2   

 Coef. Sig. Coef. Sig. Coef. Sig. 

Constant 1.096 0.000 -3.894 0.021 -4.013 0.016 

Age    0.349 0.005 0.322 0.009 

Gender 1=male. 2=female   0.255 0.079 0.239 0.099 

Parents' education (highest)       

Parental educational level unknown   -0.205 1.687 -0.306 0.136 

Lower secondary education   -0.018 0.934 -0.110 0.622 

Upper secondary general education   -0.214 0.315 -0.292 0.172 

Upper secondary vocational education   0.012 0.968 -0.058 0.854 

Tertiary  education (reference category)       

School type       

Preparatory vocational education     0.759 0.001 

General intermediate education     0.634 0.046 

Preparatory academic education (reference category)       

Percentage of friends who smoke at Wave 2       

Smoking behavior at Wave 1       

       

Between class variance  0.408 0.012 0.348 0.024 0.160 0.203 

Within class between student variance 3.537 0.000 3.495 0.000 3.540 0.000 

Log likelihood -1480  -1738  -1470  

Total variance 3.945  3.842  3.700  

Variance partition component 0.103  0.091  0.043  

Observations 711  711  711  

Number of groups 44   44   44   

P < 0.05 in bold. p < 0.10 in italics       

5.6a
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Table 5.6 continued  Random intercept models with smoking behavior at Wave Two on parental  
  educational level, school type, percentage of friends who smoke, and smoking  
  at Wave One.

18 

 

Model 3   4   5   

 Coef. Sig. Coef. Sig. Coef. Sig. 

Constant -3.054 0.032 -1.590 0.164 -1.335 0.218 

Age  0.245 0.020 0.133 0.115 0.110 0.170 

Gender 1=male. 2=female 0.177 0.157 0.105 0.294 0.109 0.251 

Parents' education (highest)       

Parental educational level unknown -0.301 0.089 -0.153 0.278 -0.153 0.254 

Lower secondary education -0.021 0.914 -0.056 0.716 0.000 0.990 

Upper secondary general education -0.327 0.077 -0.149 0.314 -0.163 0.244 

Upper secondary vocational education 0.017 0.951 -0.080 0.713 -0.022 0.916 

Tertiary  education (reference category)       

School type       

Preparatory vocational education 0.275 0.082 0.240 0.055 0.082 0.494 

General intermediate education 0.442 0.026 0.276 0.081 0.229 0.127 

Preparatory academic education (reference category)       

Percentage of friends who smoke at Wave 2 0.055 0.000   0.026 0.000 

Smoking behavior at Wave 1   0.944 0.000 0.810 0.000 

       

Between class variance  0.000 0.875 0.000 0.874 0.000 0.890 

Within class between student variance 2.733 0.000 1.743 0.000 1.570 0.000 

Log likelihood -1366  -1206  -1169  

Total variance 2.733  1.743  1.570  

Variance partition component 0.000  0.000  0.000  

Observations 711  711  711  

Number of groups 44   44   44   

P < 0.05 in bold. p < 0.10 in italics       

5.6b
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5.4.2 Results of the SIENA Estimations
In this study SIENA’s default outputs, to assess the overall quality of the 
model, all meet the required criteria. The convergence of all coefficients 
is good in all models (<0,1). During the time in between consecutive 
waves, a sufficient number of network changes should have taken place, 
but not too many, else the network at Wave two can no longer be related 
to the network at Wave one. The Jaccard score indicates how similar 
(maximally 1) the two networks are (0 for complete dissimilarity). The 
value is computed by dividing the overlap of the two waves (i.e. the 
number of ties that are present at both waves) by the sum of the ties pre-
sent at Wave one but absent at Wave two; the ties absent at Wave two but 
present at Wave one; and, the ties present at both. In this study, the 
Jaccard score is 0.42, which is well above 0.3, as it should (Snijders, et al., 
2010). 

Table 5.7 displays the parameter values for the friendship selection 
part of the SIENA model. The dependent variable of this part is network 
change, i.e. friendship selection. As usual in network studies, outdegree 
is negative and significant, and reciprocity and transitivity are positive 
and significant. The effect of gender similarity is positive and significant, 
which shows, in line with former studies, that also gender assortment 
influences friendship selection. The positive and significant smoking ego 
effect shows that smoking increases the likelihood to nominate other 
students as friends. The positive and significant smoking alter effect 
indicates that students who smoke are more likely to be nominated as a 
friend by other students. The smoking similarity effect is positive and 
significant, which strongly suggest that assortative selection on smoking 
behavior governs friendship formation. 

The second part of Table 5.7, displaying the parameter values for the 
behavioral influence part of the SIENA model, shows that the gender 
effect on smoking is non-significant. This is in line with the findings in 
the OLS models that there is no difference in smoking behavior between 
boys and girls. The age effect is also non-significant.. The dummy varia-
bles for parental educational level are non-significant. Furthermore, the 
parameters for preparatory vocational education and intermediate gen-
eral education are also non-significant, implying that on top of social 
influence by friends, and controlling for friendship selection, there is no 
effect of school type. Indeed, the average smoking behavior of friends 
effect is positive and significant. Taken together, these results suggest 
that there is support for our hypothesis that the school type effect is 
mediated by peer networks.  
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5.5 Conclusion and Discussion

The relevance of peer networks for adolescent smoking behavior is well 
established, and the same goes for socioeconomic background and 
school type. However, little is known about how these three factors are 
interrelated. This is especially regrettable for a country as the 
Netherlands, where there are stark differences in smoking prevalence 
between students across different school types, and school type plays 
such an important role in the intergenerational transmission of inequi-
ties. Therefore, the aim of this chapter was to investigate the role of sec-
ondary school peer networks in mediating the effects of socioeconomic 

Table 5.7  Results of SIENA analyses (five schools) of friendship selection, smoking behavior, 
Parental educational level, and school type.

19 

 

Model                  1   

Selection part of the model                 Coef.                 Sig. 

Basic rate parameter friendship 17.986 0.000 

Outdegree (density) -2.514 0.000 

Reciprocity 1.763 0.000 

Transitive triplets 0.203 0.000 

Gender similarity 0.675 0.000 

Smoking alter 0.422 0.000 

Smoking ego 0.045 0.000 

Smoking similarity 0.068 0.000 

Influence part of the model    

Rate smoking period 1 3.160 0.000 

Tendency to smoke  -0.824 0.000 

Tendency to smoke squared  0.158 0.000 

Average smoking behavior friends  0.206 0.041 

Gender 0.148 0.131 

Age 0.141 0.132 

Parents' education (highest)   

Unknown  -0.242 0.085 

Lower secondary or lower  -0.087 0.586 

Upper secondary vocational -0.073 0.645 

Upper secondary general  -0.239 0.238 

Tertiary (reference category)   

School type   

Preparatory vocational education 0.160 0.245 

Intermediate general education 0.265 0.088 

Academic preparatory education (reference category)     

P < 0.05 in bold. p < 0.10 in italics   

5.7



93

The social network, socioeconomic background, and school type of adolescent smokers

background and school type on adolescent smoking behavior. We pre-
selected the school year in which the onset of smoking is largest, which 
is grade two of secondary education in the Netherlands, the country 
where we collected the data. First, we examined the effects of age, gen-
der, parental education, school type, and smoking behavior of friends, 
on ego’s smoking behavior, using the data collected at Wave Two, mod-
eled by random intercept models. Second, we investigated the same list 
of effects combined with friendships dynamics of selection and influ-
ence by using SIENA. Looking at the attributes without controlling for 
the network dynamics in in the random intercept models, we found no 
significant relation between parental educational level and smoking 
behavior. Furthermore, we found a significant relation between school 
type and smoking behavior, until we controlled for the smoking behav-
ior of friends and for smoking behavior at the first Wave, which both 
have a significant effect on smoking behavior at the second Wave. This 
preliminary result indicated that smoking behavior of friends and previ-
ous smoking behavior are relevant factors to further look into. Consistent 
with the random intercept models, after controlling for friendship net-
work effects in SIENA, we found no direct effects of parental educational 
level and school type on smoking behavior. Finally, after controlling for 
assortative friendship selection, we found that friends’ smoking behav-
ior has a positive effect on the smoking behavior of focal actors.

Although the novel possibilities provided by SIENA are a welcome 
addition to the statistical toolkit,  Burk et al, (2007) point out several 
limitations, of which two might have affected our study. First, SIENA 
does not provide a model-fit, such as R-square, making it difficult to 
compare outcomes with those of other statistical approaches, such as 
regression, in a clear-cut manner. Second, “(…) the assumption of 
Markov chains implies that there are no systematic influences on the 
network and behavioral dynamics other than the influences implied by 
the effects in the model specification” (Burk et al 2007, p. 403). This limi-
tation is related to the data, wherein confounding unobserved variables 
may not have been taken on board as pointed out by Ali and Dwyer 
(2009) and Cohen-Cole and Fletcher (2008). Our data were collected on 
second grade networks within the school, while it is possible that adoles-
cents also pick up smoking habits from higher graders or outside the 
school. In that case, we might have underestimated the social network 
effects. Moreover, the measurements for smoking are based on self-
reported data and not on biochemical indicators such as nicotine con-
centration measurements in saliva. Self-reported smoking prevalence is 
significantly underreported by respondents (Wagenknecht, Burke, 
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Perkins, Haley, & Friedman, 1992). If smoking behavior is systematically 
higher than we have measured, our qualitative outcome would not be 
affected, though. Another limitation to the data is that the categories 
unknown and missing of the parental educational level variable added 
up to 37.8 percent. Of these unknown and missing values, a large part 
(45.9 percent) is found among the students in preparatory vocational 
education. This might have resulted in underestimating the effect of 
socioeconomic background; while we found that it was not significant, it 
might turn out to be significant if we would have had all data. 
Furthermore, our data were gathered in a rural area and in a small town. 
Research at schools in urban areas might yield different results, because 
in the Netherlands smoking is more prevalent in urban areas (POLS sur-
vey, CBS). Finally, due to the nature of the data used to address this 
study’s research question, we cannot appropriately distinguish between 
school location and school type effects. 

These possible shortcomings should be seen in the right perspective. 
A great many studies on adolescent smoking have already been con-
ducted, which provide useful guidelines when it comes to assessing rele-
vant variables and their measurement. Even with the listed modeling and 
data limitations in the back of our minds, it seems that we found reason-
able support for our claim that social networks have a strong impact on 
smoking behavior, and that they mediate the effects of socioeconomic 
background and school type. Socioeconomic background does affect 
school type placement, as children with higher educated parents are 
more likely to end up in higher school types. School type placement in 
turn affects students’ opportunities to establish social ties, but the nega-
tive effect of school type on smoking is overruled by network effects. In 
sum, the chance to start smoking does not depend on socioeconomic 
background or school type directly, but mostly on the social network. 

Recently, a number of studies have been done on adolescent smoking 
behavior in the Netherlands and other European countries (Mercken, 
Snijders, Steglich, & de Vries, 2009; Mercken, et al., 2010a, 2010b; 
Mercken, Snijders, Steglich, & Vries, 2009), but also on alcohol use, 
delinquency and school attitudes (Knecht, 2007) using longitudinal net-
work data and SIENA models. Although these studies provide valuable 
new insights in adolescents’ behavior, they do not account for institu-
tional factors such as school organization, which are well known to play 
in significant role for the variations in adolescent behaviors, such as 
smoking. This study aimed at filling up that gap in the literature.   

Although no direct effect was found of parental education, it might 
still be the case that parents and parents of friends are an important fac-
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tor for explaining the variation in smoking behavior between students 
across different school types. Possibly, students’ smoking is affected by 
other contacts (e.g. parents) in the social network outside the school, 
which in turn channels social influence to other students via the school 
friendship network, in line with Coleman’s (1988) notion of social capi-
tal. Keeping in mind the relevance of school based smoking prevention 
programs (Isensee & Hanewinkel, 2012), future research should be 
aimed at exploring this possibility.  Finally, in line with Crone et al. 
(2003), the findings of this study underscribe that smoking prevention 
programs should be school based, school type based, and long-term.  
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6
The Role of Norm-Enforcing Social 
Capital for the Smoking Behavior of 
Dutch Secondary School Students

6.1 Introduction and Research Problem

The previous chapter showed that secondary school friendship networks 
mediate school type effects on smoking behavior. These findings con-
firm previous research suggesting that friends are significant for adoles-
cent smoking behavior (Cotterell, 2007; Ennett & Bauman, 1993, 1994). 
However, the development of young people’s smoking habits also 
depends on the social context of the family (Avenevoli & Merikangas, 
2003; Engels, 1998). The smoking habits of parents and parents’ attitudes 
toward the smoking behavior of their children constitute the normative 
model for children. It is unclear, however, how the role of these parental 
characteristics and secondary school friendship networks relate to each 
other in terms of the smoking behavior of students in The Netherlands. 
In other words, does it matter what friends’ parents do and think regard-
ing adolescent smoking behavior? This question relates to the discussion 
in the social network literature on, for example, the number of steps 
between persons in the network reached by social contagion. In their 
famous book Connected (2009) and various articles in leading scientific 
journals, Christakis and Fowler argue that there are three degrees of 
social influence for traits such as obesity and smoking. However, these 
authors have been fiercely criticized for using flawed methods (Lyons, 
2011). The most important limitation of their methods is that they treat 
the focal actor (ego) as independent of other actors, although the core of 
social influence bears upon the idea of dependence among actors. This 
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chapter will argue that there is, at least, social influence over social dis-
tance two (two degrees) concerning smoking behavior. 

This chapter uses Coleman and Hoffer’s (1987) insights on functional 
communities to examine the role of the relationship between parents 
and secondary school friendship networks for adolescent smoking in 
The Netherlands. In their study on academic achievement in U.S. 
Catholic secondary schools, these authors show that norm-enforcing 
social capital plays an important role in school performance. The net-
works of parents and fellow students, the norms within these networks, 
and the redundancy (multiplicity) of network ties (i.e., that all network 
ties foster the same norms) are crucial for good school performance. 
This approach is potentially relevant to understand why there are differ-
ences in smoking behavior between children across different school 
types in The Netherlands. Therefore, the questions of this chapter are as 
follows: How do parents’ smoking behavior and attitudes towards smok-
ing affect Dutch adolescents’ smoking behavior? How do the smoking 
behavior and attitudes toward smoking of friends’ parents affect the smok-
ing behavior of Dutch adolescents? 

6.2 Theory and Hypothesis

6.2.1 Norm-Enforcing Social Capital and Functional Communities
Coleman and Hoffer's description of the role of norm-enforcing social 
capital within functional communities for the development of adoles-
cents considers four different relationships. First, there are the relation-
ships between children and parents at home. In the case of smoking, 
parents establish normative behavior through their own smoking behav-
iors and attitudes toward smoking  (Avenevoli & Merikangas, 2003; 
Engels, 1998). Second, there are the relationships parents have with other 
parents. These relationships make it possible for shared norms to exist 
within the community (Van de Werfhorst, 2005). Third, there are the 
relationships children have with other children’s parents within the com-
munity (Dijkstra, et al., 2004). These relationships confirm the norms 
that children are exposed to at home via other channels. Fourth, there 
are relationships among children at school. Because fellow students are 
part of the same network, they reconfirm norms that are dominant 
within the community. Taken together, a community is functional when 
a child’s network connections within the community provide similar 
information with respect to healthy conduct and attitude and reconfirm 
this information through redundant ties. Coleman and Hoffer argue that 
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the communities around Catholic schools in the U.S. consist of networks 
with redundant ties between parents and children, which they call inter-
generational closure1, that facilitate norms that promote school perfor-
mance. Conversely, they argue that the absence of intergenerational 
closure in the communities around public schools result in poorer 
school performance and higher dropout rates.

6.2.2 Friends’ Parents, Secondary Friendship Networks, and 
Adolescent Smoking

Based on Coleman and Hoffer’s insights, this chapter examines the role 
of friends’ parents in the smoking of the focal actor. In other words, is 
there a social influence effect on smoking behavior over social distance 
two (see Figure 6.1)? Parents set a normative example for their children 
through their own smoking behavior and attitudes toward their chil-
dren’s smoking behavior. Social learning theory (Bandura, 1977a, 1977b) 
states that children learn behavior by observing, imitating, and confirm-
ing behavior. If parents do not smoke and disapprove of smoking, it is 
more likely that their children will not smoke and will find smoking 
objectionable. These mores of disapproval of smoking becomes second 
nature, which students take with them into their school network. In the 
school setting, students influence their friends with these mores, 
decreasing the likelihood that their friends will start smoking. Thus, the 
normative example set by friends’ parents is likely to be relevant for the 
smoking behavior of the focal actor. Conversely, if the parents of a focal 
child’s friends smoke and have a positive attitude toward smoking, this 
has a positive effect on their children’s smoking behavior and, in turn, a 
positive effect on the focal actor’s smoking behavior. 

1  The term closure is misleading because the network is not completely “closed off.” In contempo-
rary social network analysis jargon, closure has a different meaning because it refers to a state of 
the network in which everyone knows everyone else (i.e., a network with a density measure of 1). 
In contrast, Coleman’s definition refers to a dense network with ties that are redundant, which 
does not, by default, imply a network with a density measure of 1.
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Figure 6.1  Social influence at distance two

As tables 6.1 and 6.2 show, the dominant norm in The Netherlands is 
that parents reject smoking behavior among their children. According to 
Coleman and Hoffer, the relationships parents have with other parents 
are relevant for the enforcement of norms in the school setting. If the 
relationships between parents in the school setting improve, this will re-
enforce the shared norms that reject smoking among parents in the 
school setting. 

Although the friends’ influence thesis is convincing because it reflects 
the only the mediating factor for the effect of parents’ smoking behavior 
and attitudes, since the late 1970s, authors have suggested that similarity 
in behavior among friends may also be due to friendship selection 
(Cohen, 1977; Kandel, 1978). Various recent studies on adolescent smok-
ing point out that both friends’ influence and friendship selection con-
tribute to the relevance of controlling for the latter (Mercken, Snijders, 
Steglich, & de Vries, 2009; Mercken, Snijders, et al., 2010a, 2010b; 
Mercken, Snijders, Steglich, & Vries, 2009). Two people can select one 
another as friends on the basis of the same key characteristics, such as 
lifestyle, behavior, and taste preferences (McPherson, et al., 2001). 
According to social exchange theory (Homans, 1961), it is easier to inter-
act with like-minded people than with people who differ greatly. 
Interaction with a smoker can be a nuisance for someone who does not 
like smoking, decreasing the likelihood that a smoker and nonsmoker 
will become friends. For this reason, it is important to control for friend-
ship selection based on similar smoking habits. Hence, the hypothesis of 
this chapter is as follows: Friends’ parents’ smoking behavior, their nega-
tive attitudes toward their child’s smoking, and the relationships among 
parents in the school setting affect the smoking behavior of Dutch ado-
lescents, even after controlling for friendship selection.

Parents at home affect their child’s behavior. In turn, children affect the behavior 
of their friends in school.

Parents Child Friends at school 
(focal factor)



101

The Role of Norm-Enforcing Social Capital for the Smoking Behavior of Dutch Secondary School Students

21 

 

 Frequency Percentage 
Valid 

Percentage 
Cumulative 
Percentage 

Totally unacceptable 1494  36.3   36.9   36.9 

Not acceptable 1696  41.2   41.8   78.7 

A little acceptable   749  18.2   18.5   97.2 

Acceptable   110   2.7    2.7   99.9 

Very acceptable       5   0.1     0.1 100.0 

Total  4054 98.4 100.0  

6.1

Table 6.1  Parents’ attitudes toward smoking: Parents think it is acceptable for their child to smoke  
 occasionally. Source: DNSSSU 2007, Trimbos Institute 

Table 6.2  Parents’ attitudes toward smoking: Parents say it is acceptable if their child smokes on a  
 daily basis. Source: DNSSSU 2007, Trimbos Institute 

   

 

    

 

Frequency Percentage 
Valid 

Percentage 
Cumulative 
Percentage 

Totally unacceptable 2918 70.8 71.9 71.9 

Not acceptable 993 24.1 24.5 96.4 

A little acceptable 117 2.8 2.9 99.2 

Acceptable  24 0.6 0.6 99.8 

Very acceptable 7 0.2 0.2 100.0 

Total 4059 98.5 100.0  
 
 
 
6.2 
update chip 12-12-11 

6.3 Methods

6.3.1 Operationalisation

The LNDA data described in section 2.2.2 are used to test the hypotheses.  

Main Variables
The first dependent variable is smoking, which exists in a quantity-fre-
quency interaction, as described in detail in Chapter Five. The second 
dependent variable is friendship, which is described in more detail in the 
previous chapter. The percentage of smokers among friends variable is 
computed for the random intercept models, indicating the percentage of 
friends with reciprocal ties who smoke on a daily basis. 

Norm-enforcing social capital is operationalized with three individu-
al-level variables and three ego-network variables: The variable for par-
ents’ attitude toward their child’s smoking consists of two dummy 
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variables: I do not know if I am allowed to smoke by my parents and I am 
not allowed to smoke by my parents. I am allowed to smoke by my parents 
is the reference category. For the parental smoking behavior variable, the 
students were asked whether their father and mother smoke. These two 
questions were transformed into an ordinal variable, indicating whether 
the parents do not smoke at all (0), one of the two parents smokes (1) or 
both of the parents smoke (2). For the parent-parent contact variable, the 
students were asked how many of their schoolmates’ parents are in con-
tact with their parents. For the random intercept models, the friends’ 
parents’ average smoking behavior variable was computed to indicate the 
average parental smoking behavior of friends with reciprocal ties. For 
example, when a student has four reciprocal friendships and all of these 
friends score two on the parental smoking scale, the average smoking 
behavior of friends is ((4*2)/4) = 2. The friends’ parents’ attitudes toward 
their child’s smoking indicator consists of one variable that represents the 
proportion of friends in the category I don’t know if I am allowed to 
smoke and one variable that represents the proportion of friends in the 
category I am not allowed to smoke. Based on the variable of parent-par-
ent contact, the average parent-parent contact for friends with reciprocal 
ties was computed to create the variable indicating friends’ parents con-
tact with other parents.

Control Variables
The gender variable was added because, especially in the lower grades, 
secondary school friendship networks tend to be gender segregated 
(McPherson, et al., 2001). The school type variable consists of two dum-
my variables for preparatory vocational education (VMBO) and interme-
diate general education (HAVO). Academic preparatory education (VWO) 
is the reference category. 

Table 6.3 provides an overview of the descriptive statistics of the 
attribute variables used for the analyses in this chapter.  
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Table 6.3  Descriptive statistics of attribute variables

 

23 

 

Variables  Obs. Mean Std. Dev. Min Max 

Smoking behavior at Wave One 694   0.637   1.531   0    9 

Smoking behavior at Wave Two 694   1.056   1.979   0    9 

Percentage of daily smoking friends at Wave Two 694   8.313 18.210   0 100 

Intermediate general education 694   0.166   0.372   0     1 

Preparatory vocational education 694   0.572   0.495   0     1 

Parents' smoking behavior 694   0.487   0.681   0     2 

Age  694 13.452   0.608 11   16 

Gender: male=1, female=2 694   1.513   0.500   1     2 

Average smoking behavior of parents' friends at Wave Two 694   0.483   0.395   0     2 

Not allowed to smoke 694   0.624   0.485   0     1 

Do not know if allowed to smoke 694   0.199   0.399   0     1 

Proportion of friends that are not allowed to smoke 694   0.622   0.252   0     1 
Proportion of friends who do not know if they are allowed to 
smoke 694   0.195   0.213   0     1 

Friends' parent-parent contact 694   3.729   1.381   0     7 

Parent-parent contact 694   3.630   2.527   0     9 

6.3
6.3.2 Data Analytic Strategy 

The data analytic strategy of this chapter is similar to that of Chapter 
Five. First, the hypotheses are tested using random intercept models, 
which can take account of the nested structure of the data (students 
nested within classes), and in addition, they are tested with stochastic 
actor-based models and the software SIENA. The reason for this approach 
is that random intercept models, as pointed out in Chapter Two, are 
more easy to interpret for people not acquainted with the more complex 
SIENA models that are designed to take into account the problems of net-
work dependency and unobserved network and behavior changes, as 
discussed in Chapter Two. The advantage of SIENA models over random 
intercept models is that instead of ego-network data, the model can ana-
lyze complete network data and account for potential friendship choices 
and the effect of indirect friendship ties. The dynamic character of the 
LNDA is well suited for SIENA modeling. Chapter Two provides an elabo-
rate explanation of stochastic actor-based models and what they can do. 
The next paragraph briefly explains the SIENA effects relevant to answer 
the question of this chapter.

Chapter Five showed that parental educational level has no effect on 
smoking. Specifying both the random intercept models and the SIENA 
models with parental educational level in this chapter also shows no sig-
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nificant effects on the other parameters in the models. For this reason, 
parental educational level is excluded from the final analyses presented 
in this chapter. 

6.3.3 SIENA Model Specifications 
Behavior Influence Part of  the Model

In the behavior influence part of the model, it is possible to test how 
friends’ smoking behavior influences the smoking behavior of the focal 
student. Therefore, the average alter effect is specified. A positive coeffi-
cient of this effect indicates that students tend to take on the smoking 
behavior of their friends. To examine the effect of friends’ parents’ atti-
tudes toward smoking and their smoking behavior, the alter’s covariate 
average effects are specified. Positive parameter values of these effects 
indicate that an increase in the average score positively affects the smok-
ing behavior of the focal student. Furthermore, the variables for the 
direct effects of attitudes toward smoking and smoking behavior of par-
ents, gender, age, and school type are modeled.

Friendship Selection Part of  the Model
The main independent variable in the friendship selection part of the 
model is the variable that measures the extent to which students select 
their friends based on similar smoking behavior. This variable is called 
the smoking similarity effect. A positive smoking similarity effect indi-
cates that students tend to make friends with other students who have 
similar smoking behaviors. Furthermore, smokers tend to be more 
sociable and make more friends (Engels, Scholte, van Lieshout, de 
Kemp, & Overbeek, 2006; Maggs & Hurrelmann, 1998). To control for 
these two characteristics, the smoking alter effect and the smoking ego 
effect are specified in the model. A positive smoking ego effect indicates 
that smokers are more likely to nominate others as friends compared to 
nonsmokers. A positive smoking alter effect indicates that smokers are 
more popular and more frequently mentioned as friends.

The control variables for the network evolution part of the model are 
outdegree, reciprocity, transitivity, and gender similarity. The first three 
effects are included by default in SIENA models (Ripley, et al., 2011). The 
outdegree parameter indicates the tendency of students to select fellow 
students as friends. This parameter is usually negative because students 
have a tendency not to nominate random other students as friends (Snij-
ders, et al., 2010). The reciprocity parameter indicates the tendency of 
students to reciprocate friendships. This parameter is usually positive, 
which means that students prefer reciprocal friendships. The transitivity 
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parameter indicates the tendency to become a friend of a friend. A posi-
tive effect parameter indicates that a student nominates a friend of a 
friend rather than another arbitrary student.

6.4 Results

6.4.1 Results of the Random Intercept Models
Tables 6.4 a and b show the results of six random intercept models. The 
dependent variable is smoking at Wave Two. Model one shows that older 
students smoke more and that students in the preparatory vocational (at 
the p<0.10 significance level) and academic preparatory (at the p<0.05 
significance level) school types smoke more compared to students in the 
academic preparatory school type. 

Model two shows that parental smoking behavior has a positive effect 
on their children and that parents’ attitudes toward their children’s 
smoking behavior has a negative effect on that behavior. Contact 
between parents has no significant effect on smoking behavior. In com-
parison to model one, the effect of school type decreases slightly, indi-
cating that a proportion of the school type effect is mediated by parents’ 
smoking behavior and attitudes.

The outcomes of model three show that in addition to the effect of 
parents, friends’ parents’ smoking behavior and attitudes are relevant. 
The contact of friends’ parents with other parents has no effect. 
Compared to model two, the parameter values for the two school type 
dummies decrease slightly. The parameter value for intermediate general 
education even becomes non-significant. This suggests that the school 
type effect is partially mediated by the behavior and attitudes of friends’ 
parents. 

In model four, the smoking behavior of friends is added. As a result, 
compared to model three, the parameter value of the preparatory voca-
tional dummy decreases but is significant at the p<0.01 significance lev-
el, and the parameter value of the intermediate general vocational 
dummy also decreases and stays non-significant. Taken together, these 
outcomes are in line with the findings of the previous chapter suggesting 
that friendship networks mediate school type effects. The effects of 
parental smoking behavior become non-significant, but, despite a 
decrease in effect size, the effect of parents’ attitudes toward smoking 
behavior remains significant. Furthermore, the effects of friends’ par-
ents’ smoking habits and attitudes become non-significant, indicating 
that friendship network effects mediate this effect. Even when control-
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ling for smoking behavior at Wave One, the effect of friends’ smoking 
behavior remains significant.

The findings of these six random intercept models provide support 
for the idea that in addition to attitudes toward smoking behavior and 
the smoking behavior of parents, the attitudes and behaviors of friends’ 
parents are highly relevant for youth smoking behavior. However, it 
remains unclear whether the association identified between smoking 
behavior and the smoking of friends is due to selection or influence. To 
disentangle these two possible mechanisms, the next paragraph discuss-
es the outcomes of the SIENA analyses. 

Table 6.4  Random intercept models of smoking habits at wave two on parental smoking behavior  
 and attitudes, parent-parent contact, school type and daily smoking of friends

 

Model 0   1   2   

 Coef. Sig. Coef. Sig. Coef. Sig. 

Constant 1.116 0.000 -3.756 0.027 -1.898 0.259 

Age   0.291 0.021 0.220 0.071 

Gender 1=boy. 2=girl   0.247 0.095 0.232 0.102 

School type       

Preparatory vocational education   0.628 0.059 0.563 0.055 

Intermediate general education   0.746 0.003 0.567 0.011 

Academic preparatory education (reference category)       

Parents' smoking behavior     0.372 0.001 

Not allowed to smoke by parents     -1.065 0.000 

Do not know if allowed to smoke by parents     -1.276 0.000 

Allowed to smoke by parents (reference category)       

Parent-parent contact     -0.007 0.798 

Average smoking behavior friends' parents       

Proportion of friends who are not allowed to smoke       

Proportion of friends who do not know if they are allowed to smoke       

Friends' parents contacts with other parents       

Percentage of smoking friends at Wave Two       

Smoking behavior at Wave One       

Between class variance  0.421 0.012 0.202 0.140 0.130 0.224 

Within class between student variance 3.595 0.000 3.586 0.000 3.335 0.000 

Log likelihood -1434  -1425  -1397  

Total variance 3.99  3.77  3.46  

Variance partition component 0.10  0.05  0.04  

Observations 694  694  694  

Number of groups 44   44   44   

P < 0.05 in bold. p < 0.10 in italics       
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6.4.2 Results of SIENA Estimations
Friendship Selection Part of  the Model

All parameter values in the selection part of all models displayed in 
Table 6.5 are significant. The results show that when controlling for the 
structural network effects of outdegree, transitivity, and reciprocity, 
friends select each other on similar smoking habits. In addition to selec-
tion based on smoking behavior, gender similarity is an important trait 
for friendship nomination preferences. It appears that smokers are 
indeed more sociable because as they are more likely to be nominated by 
others as friends and are more likely to nominate others as friends.

Table 6.4 continued Random intercept models of smoking habits at Wave two on parental   
  smoking behavior and attitudes, parent-parent contact, school type and daily  
  smoking of friends

25 

 

Model 3   4   5   

 Coef. Sig. Coef. Sig. Coef. Sig. 

Constant -0.965 0.564 -1.767 0.237 -0.874 0.444 

Age 0.205 0.085 0.170 0.112 0.086 0.294 

Gender 1=boy. 2=girl 0.303 0.032 0.217 0.088 0.145 0.134 

School type       

Preparatory vocational education 0.473 0.091 0.421 0.033 0.234 0.121 

Intermediate general education 0.300 0.177 0.164 0.320 0.053 0.675 

Academic preparatory education (reference category)       

Parents' smoking behavior 0.365 0.001 0.196 0.043 0.051 0.498 

Not allowed to smoke by parents -1.047 0.000 -0.840 0.000 -0.349 0.010 

Do not know if allowed to smoke by parents -1.219 0.000 -0.954 0.000 -0.269 0.095 

Allowed to smoke by parents (reference category)       

Parent-parent contact 0.000 0.99 0.011 0.662 -0.004 0.824 

Average smoking behavior friends' parents 0.673 0.000 0.235 0.182 0.049 0.714 

Proportion of friends who are not allowed to smoke -1.172 0.001 -0.020 0.950 -0.103 0.672 

Proportion of friends who do not know if they are allowed to smoke -1.572 0.000 -0.145 0.700 -0.231 0.423 

Friends' parents contacts with other parents -0.005 0.928 0.036 0.440 0.033 0.354 

Percentage of smoking friends at Wave Two   0.050 0.000 0.025 0.000 

Smoking behavior at Wave One     0.791 0.000 

Between class variance  0.106 0.221 0.000 0.882 0.000 0.887 

Within class between student variance 3.190 0.000 2.677 0.000 1.568 0.000 

Log likelihood -1380  -1311  -1128  

Total variance 3.29  2.65  1.55  

Variance partition component 0.03  0.00  0.00  

Observations 694  694  694  

Number of groups 44   44   44   

P < 0.05 in bold. p < 0.10 in italics       

6.4b
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Behavior Influence Part of  the Model
Table 6.5 displays the results of four SIENA models. In all models, the 
parameters for the negative and significant tendency to smoke show that 
students generally find smoking unattractive. The positive and signifi-
cant tendency to smoke squared parameters in all models show that 
smokers increase and incidental smokers decrease their smoking over 
time (polarization). In contrast with the outcomes of the random inter-
cept models, none of the models shows a difference in smoking between 
boys and girls or age differences at the p<0.05 significance level. Model 
one shows that intermediate general students smoke more compared to 
academic preparatory students, indicating that school organization is 
important for non-cognitive outcomes. When controlling for the social 
capital indicators of smoking attitudes and behaviors of parents and 
contact with other parents at the individual level, the parameter value of 
the intermediate general dummy becomes non-significant, implying 
that this variable does not add an extra effect to the effect of the individ-
ual social capital indicator of parents’ attitudes toward smoking. 
However, the parameter value of preparatory vocational education is 
significant, implying that, in addition to the individual social capital 
effects, school type is relevant for adolescent smoking. Thus, in addition 
to what a student’s parents think, school type placement affects smoking 
behavior. When the effects of friends’ parents’ smoking habits and atti-
tudes and contact with other parents are added in model three, the 
effects of school type become non-significant at the p<0.05 level, indi-
cating that school type functions as a mediator for the effects of parental 
characteristics. Model three shows that if friends’ parents disapprove of 
smoking, the smoking behavior of the focal actor is more negatively 
affected compared to the reference category of friends who are allowed 
to smoke; thus, friends’ parents are relevant to smoking. In addition to 
the relevance of what parents think and do, the attitudes of friends’ par-
ents are also important, providing evidence for Coleman’s idea of the 
relevance of norm-enforcing social capital. When controlling for the 
smoking behavior of friends in model four, however, which has a posi-
tive and significant effect, the effect of friends’ parents’ attitudes on 
smoking becomes non-significant. In other words, friends channel the 
effect of their parents’ attitudes toward smoking on the smoking behav-
ior of the focal actor. In model three the effect of friends’ parents smok-
ing is negative and significant at the p.<0.10 significance level. In model 
four, when controlling for the smoking behavior of friends, the effect of 
smoking of friends’ parents remains negative and significant. This find-
ing is in contrast with the expectations of this chapter. Apparently, the 
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smoking behavior of friends’ parents lessens the change of the focal 
actor to smoke.  

Taken together, these findings provide partial evidence for the for-
mulated hypothesis. No clear evidence was found for the role of the 
smoking behavior of friends’ parents and the relationships between par-
ents seem to have no effect. A clear effect was found of friends’ parents’ 
attitudes on the smoking behavior of the focal actor, which seems to be 
mediated by the friendship network, supporting Coleman’s idea of the 
relevance of norm-enforcing social capital for the behavior of adoles-
cents. 
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Table 6.5  Results of SIENA analyses (five schools) for friendship relations, smoking behavior,   
 parental smoking behavior and attitudes, and parent-parent contact

     

6.5 Conclusion and Discussion

This chapter examined the role of parental smoking behavior and atti-
tudes, relations among parents, and secondary school friendship net-
works for the smoking behavior of Dutch adolescents. To explain the 
difference in smoking habits between students across different school 
types, insights by Coleman and Hoffer on functional communities were 

 

Model 1   2   3   4   

Selection part of the model Coef. Sig. Coef. Sig. Coef. Sig. Coef. Sig. 

Basic rate parameter friendship 17.987 0.000 17.976 0.000 17.978 0.000 18.002 0.000 

Outdegree (density) -2.514 0.000 -2.514 0.000 -2.513 0.000 -2.513 0.000 

Reciprocity 17.635 0.000 1.763 0.000 1.765 0.000 1.762 0.000 

Transitive triplets 0.2026 0.000 0.203 0.000 0.203 0.000 0.203 0.000 

Gender similarity 0.4217 0.000 0.422 0.000 0.421 0.000 0.421 0.000 

Smoking alter  0.0453 0.000 0.045 0.000 0.045 0.000 0.045 0.000 

Smoking ego 0.0678 0.000 0.067 0.000 0.068 0.000 0.068 0.000 

Smoking similarity 0.6741 0.000 0.671 0.000 0.676 0.000 0.674 0.000 

Influence part of the model                  

Rate smoking period 1 30.599 0.000 3.015 0.000 2.930 0.000 2.999 0.000 

Tendency to smoke -0.787 0.000 -0.785 0.000 -0.844 0.000 -0.873 0.000 

Tendency to smoke squared 0.1783 0.000 0.176 0.000 0.180 0.000 0.164 0.000 

Gender   0.1574 0.091 0.163 0.120 0.160 0.127 0.163 0.148 

Age 0.1498 0.073 0.143 0.101 0.150 0.083 0.141 0.130 

School type         

Preparatory vocational education 0.2306 0.067 0.332 0.037 0.289 0.092 0.222 0.182 

Intermediate general education 0.3172 0.043 0.202 0.143 0.293 0.093 0.245 0.161 

Academic preparatory education (reference category)        

Smoking behavior parents   0.064 0.351 0.107 0.168 0.099 0.219 

Does not know if allowed to smoke by parents 0.021 0.887 0.043 0.788 0.062 0.713 

Not allowed to smoke by parents   -0.239 0.083 -0.231 0.094 -0.240 0.094 

Allowed to smoke (reference category)         

Parent-parent contact   -0.010 0.659 -0.012 0.605 -0.013 0.589 

Friends do not know if allowed to smoke (influence via friends)   -2.804 0.001 -2.325 0.055 

Friends not allowed to smoke (influence via friends)    -1.269 0.013 -1.041 0.163 

Friends allowed to smoke (reference category) (influence via friends)       

Smoking of friends' parents (influence via friends)    -0.586 0.070 -0.784 0.053 

Friends' parent-parent contact (influence via friends)    0.015 0.881 0.013 0.884 

Friends' smoking (influence via friends)             0.232 0.050 

P < 0.05 in bold. p < 0.10 in italics        
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used. The focus was on the relations between parents and children, 
among parents, and among children within the school friendship net-
work and how these relate to each other. Connecting to a recent discus-
sion in the social network literature on social contamination (Christakis 
& Fowler, 2007, 2008; Cohen-Cole & Fletcher, 2008; Lyons, 2011), we 
asked over how many steps social influence occurs. Specifically, this 
chapter examined whether friends’ parents are relevant to the smoking 
behavior of Dutch adolescents.

This chapter shows that friendship networks within schools are 
important for the transmission of parents’ influence outside the school. 
Parents’ attitude toward smoking and smoking behavior is not only rel-
evant for the smoking behavior of their own children but also for their 
children’s school friends. What parents think tends to be relevant for the 
norms present in the school friendship network. School types seem to 
have no effect independently but function as a mediating factor for 
parental effects.

 In conclusion, both the relations with parents at home and the net-
works of friends within a school are important for the transmission of 
norms that influence adolescent smoking. School type plays a mediating 
role and, in contrast to Elstad’s (2010) argument, has no effect indepen-
dently. By examining the relationship between parental characteristics 
and friendship networks, it becomes clear how the different contexts in 
which young people find themselves relate to each other and contribute 
to smoking behavior. The frequently identified association between the 
smoking habits of the focal actor and that of his or her friends partly 
depends on the attitudes towards smoking of their friends’ parents. For 
the discussion of the number of steps social influence reaches within a 
network, the findings of this chapter indicate that when accounting for 
ego dependency on alters, there is social influence at two steps from the 
ego.

There are several limitations to the findings in this chapter. As 
described in Chapter One, social capital consists of four factors: the net-
work of the school setting, which consists of four types of relations; the 
information channeled by the network (in this case, norms); ego embed-
dedness in the network; and redundancy. In this chapter, only three of 
the four types of network relations described by Coleman and Hoffer 
were empirically examined. When examining the fourth type, the rela-
tionships between children and other children’s parents within the com-
munity, different results may emerge. According to Coleman and Hoffer, 
a community is functional when parents correct each other’s children. In 
this case, the effect of norm-enforcing social capital may be stronger 
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than indicated by the findings of this chapter. Another theoretical possi-
bility not accounted for in this chapter is how parents influence each 
other’s smoking behavior and attitudes toward smoking and how this 
relates to secondary school friendship networks. For example, if the par-
ents of a focal actor only know other parents who smoke and condone 
smoking, this may affect the focal actor’s parents’ attitudes, which, in 
turn, may have a positive effect on the smoking behavior of the focal 
actor. This relates to another limitation of the data on parents’ networks. 
This chapter uses a proxy variable for parental networks by asking chil-
dren about their parents’ relationships. Future research should collect 
network data among parents in the school setting. Furthermore, not 
controlling for friendship and parental networks outside of the school 
setting might bias the effects found in this chapter. For instance, Morgan 
and Sørensen (1999) argue that the effect of norm-enforcing social capi-
tal on educational achievement depends on the kind of norms that are 
fostered within the parental network and suggest that a different type 
social capital, norm-enforcing social capital, may have a different effect 
on educational achievement. This argument could also be applied to the 
effect of social capital on adolescent smoking behavior. The next chapter 
will address this issue.
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7
The Influence of Norm-Enforcing 
and Horizon-Expanding Social 
Capital on Adolescent Smoking in 
the Dutch Educational System

7.1 Introduction and Research Problem

Various studies indicate the relevance of social capital for health and 
health-related behavior such as smoking (Kawachi & Berkman, 2000; 
Kawachi, et al., 1999; Putnam, 2000). However, despite a “torrent of 
empirical research” (Field, 2008, p. 64), little is known about the mecha-
nisms explaining this relation (Macinko & Starfield, 2001). This is partly 
due to the manifold conceptualizations (Van de Werfhorst, 2005) or, as 
Mouw (2006) puts it, “the ambiguity of definitions”. For instance, in the 
case of the relationship with smoking behavior, Kawachi et al. (1999) and 
Lindström (2003) focus on trust. In the previous chapter, Coleman’s 
emphasis on norms, social networks and relations between children and 
adults is used (see Coleman, 1990, p. 334). Furthermore, most studies on 
social capital and health examine the general population (Putnam, 
2000). This focus tells us little about the role of social capital for smok-
ing onset, which occurs in The Netherlands most often (90 percent) dur-
ing adolescence (Gielkens-Sijstermans, et al., 2010).

To determine the role of social capital for adolescent smoking, this 
chapter departs from the findings of the previous chapter and, in addi-
tion to insights from research by Coleman and Hoffer (1987), uses the 
work Morgan and Sørensen (1999) on educational achievement. 
Coleman and Hoffer show that dense networks around schools, which 



114

chapter 7  The Influence of Norm-Enforcing and Horizon-Expanding Social Capital on Adolescent Smoking in the Dutch Educational System

supposedly reflect “norm enforcing social capital,” positively affect 
school achievement. By contrast, Morgan and Sørensen (1999) show that 
this effect differs depending on the norms provided by social capital. For 
some students, a more norm-enforcing social network has a positive 
influence on their educational attainment, whereas for other students, a 
more horizon-expanding social network is beneficial. Horizon-
expanding social networks refer to the idea that people within the net-
work have weak ties to parts of society other than their own local cluster. 
These ties may exist, for example, as a consequence of participation in 
various forms of civic involvement, such as voluntary work, sports clubs, 
political organizations, or union membership. Following Morgan and 
Sørensen’s approach, Van de Werfhorst (2005) shows that the distinction 
between norm-enforcing and horizon-expanding social capital is rele-
vant for educational performance within the Dutch educational system. 
Students at the highest level benefit more from norm-enforcing social 
networks, and students at the lowest level benefit more from horizon-
expanding social networks. 

A similar mechanism may explain the difference in smoking habits 
between students of different school types in the Netherlands. For stu-
dents in some school types, norm-enforcing social capital might nega-
tively affect their smoking behavior, whereas in other schools, it could 
increase smoking behavior. This chapter connects Morgan and 
Sorensen’s approach to insights from the field of youth studies on the 
role of friendship networks for smoking behavior. These studies show 
that friends tend to be similar in terms of salient characteristics such as 
smoking (Ennett & Bauman, 1993, 1994; Fisher & Bauman, 1988; Urberg, 
Degirmencioglu, & Pilgrim, 1997; Urberg, Shyu, & Liang, 1990). Since 
the late 1970s, there has been debate over whether this similarity is based 
on friendship selection or friends’ influence (Cohen, 1977; Kandel, 1978). 
Mouw (2006) points out that the issue of selection vs. influence is also 
important when investigating the effect of social capital. Thus, this chap-
ter addresses the following question: To what degree do norm-enforcing 
social capital and horizon-expanding social capital affect adolescent smok-
ing in different school types? 

7.2 Types of Social Capital and Smoking 

7.2.1 Two Types of Social Capital
To explain the relationship between social capital and health, Putnam 
(2000: 327) suggests that social networks may enforce norms of healthy 
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behavior. The denser the network, the more likely it is that people will 
live up to norms that foster healthy behavior. This corresponds to 
Coleman and Hoffers’ (1987) idea of social closure (density) in their 
study on school achievement in United States Catholic high schools. 
According to their argument, social closure refers to a social network of 
secondary school students and their parents, such that students and par-
ents have multiple ongoing relationships with each other. 

This network creates a structure for control and norm enforcement 
that enhances school achievement. Coleman and Hoffer called this 
structure intergenerational closure (1987, p. 226). Adding to this idea, 
Dijkstra et al. (2004) argue that a dense social network is only effective 
when dominant norms within the network form ‘a more consistent 
social setting for child rearing and education’ (p. 122). Such an environ-
ment is a ‘functional community’ for the individuals within it (Coleman 
& Hoffer, 1987; Dijkstra, et al., 2004).  An important aspect of Coleman 
and Hoffer’s idea of norm enforcement is that the connections within 
students’ network are redundant, and the norms imposed by one mem-
ber within his/her network are no different from the norms imposed by 
another network member (see Burt, Lin, & Cook, 2001, pp. 34-35).

Coleman’s approach to social capital in terms of norm-enforcement 
has been criticized for being one-sided. It emphasizes a universal posi-
tive effect of dense networks in which norms are enforced upon individ-
uals (Field, 2008; Portes, 1998, 2000). According to Morgan and 
Sørensen (1999), however, the outcome of norm-enforcing social capital 
on educational achievement is context dependent and not always posi-
tive. In contrast to Coleman, they argue that norm-enforcing social capi-
tal is only effective in the networks in which Catholic high schools are 
embedded. Public schools, on the contrary, are embedded in networks 
that foster norms that are less beneficial for school achievement. For stu-
dents in such schools, parents’ networks outside of the school environ-
ment are an important alternative for fostering norms that are beneficial 
for school achievement. Morgan and Sørensen refer to these networks 
outside of the school environment as horizon-expanding social capital. 

The idea of horizon-expanding social capital is relevant for the 
Netherlands, which, as described in Chapter One, has a strongly differ-
entiated educational system. Children from lower socioeconomic back-
grounds are more likely to end up in the preparatory vocational school 
type. The motivation for the preference for this type of education by 
children with lower socioeconomic backgrounds lies in its labor market 
orientation (Van de Werfhorst, 2005). Following Coleman’s argument on 
norm-enforcing social capital, norms valuing school performance are 
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less prevalent in parents’ networks around these schools. Therefore, 
norm-enforcing social capital in these school settings is less beneficial 
for educational attainment. In contrast, students in the higher school 
types are more likely to come from higher socioeconomic backgrounds, 
where norms that value educational attainment are more prevalent. The 
network of parents around the school fosters a climate that is more ben-
eficial for school performance. Therefore, norm-enforcing social capital 
in the higher-level school types will have a stronger positive effect on 
educational attainment in contrast to norm-enforcing social capital in 
the school setting of lower-level school types. 

Horizon-expanding social capital is more beneficial for children’s 
educational attainment in the lower school types. Broader networks of 
these students’ parents outside of the school setting can provide expo-
sure to alternative norms for school attainment. In contrast, Van de 
Werfhorst (2005) argues, horizon-expanding social capital would have a 
disturbing effect on higher-level students’ school attainment. 

7.2.2 Smoking and Social Capital around the School
This chapter argues that the mechanisms that explain the relation 
between social capital and school achievement are also applicable to 
smoking behavior among Dutch secondary school students. As Tables 
6.1 and 6.2 in the previous chapter show, 78.7 percent of the parents of 
Dutch secondary school students say that it is not acceptable or totally 
not acceptable for their child to smoke occasionally, and 96.4 percent say 
that it is not acceptable or totally not acceptable for their child to smoke 
on a daily basis. 

These numbers convincingly show that the dominant norm in the 
Netherlands is that smoking among adolescents is not accepted. 
However, as noted in Chapter One, students at the highest school level 
are more likely to come from higher socioeconomic backgrounds, where 
smoking behavior and norms that condone smoking are less prevalent. 
Based on this low prevalence, it is likely that these higher-level students 
are embedded in norm-enforcing social networks where norms that 
refute smoking are more prevalent. Therefore, it is expected that the nega-
tive effect of norm-enforcing social capital on smoking behavior is stronger 
for students in the highest school type compared to students in the lower 
school type (hypothesis 7.1). 

Chapter Three showed that students at the lower school levels have 
the highest levels of smoking prevalence. As discussed in Chapter One, 
this might be because these students are more likely to come from lower 
socioeconomic backgrounds where smoking behavior is not only more 
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prevalent but is also accompanied by norms that approve of smoking. 
Thus, the norm-enforcing social capital within this school setting is 
more likely to foster norms that are positively oriented toward smoking. 
Following Morgan and Sørensen’s argument, these students might bene-
fit from horizon-expanding social capital when it comes to norms that 
disapprove of smoking. Therefore, it is expected that horizon-expanding 
social capital has a more negative influence on the smoking behavior of 
students in the lower school types compared to students in the highest 
school type (hypothesis 7.2). Table 7.1 provides an overview of the expect-
ed effects of norm-enforcing and horizon-expanding social capital. 

Table 7.1 Expected effects of norm-enforcing and horizon-expanding social capital on the smoking  
 of students in different school types1

7.2.3 Adolescent Smoking and Social Capital within the School
Coleman and Hoffer and Morgan and Sørensen see the school as the 
central social focus for understanding how social capital affects the 
behavior of individual students. They emphasize the relationships 
between parents, teachers and students that constitute the network of 
the school setting. Dutch scholars, such as Veenstra et al. (2005), con-
sider various tie combinations between students, parents, and teachers. 
Thus, in the case of educational attainment, a significant part of a stu-
dent’s social capital is in her/his relations with fellow students within the 
school setting. It is unclear, however, whether friendship relations with-
in the school mediate, alter or even counter the effects of norm-enforc-
ing and horizon-expanding social capital via their parents. Mouw 
(2006) argues that as a result of social homophily, “(…) it is quite possi-
ble that much of the estimated effect of social capital simply reflects 

1 This table is modeled after a similar table in a book chapter by Van de Werfhorst (2005).

 
 
 

 School type   

 Vocational education Academic preparatory education 

Type of social capital   

Norm-enforcing  Weak effect Strong effect 

Horizon-expanding Strong effect  Weak effect 
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selection effects based on the myriad of nonrandom ways in which peo-
ple become friends” (Mouw, 2006, p. 80). 

In the case of smoking, network studies show a clear association 
between individual adolescent smoking and that of peers (Cotterell, 
2007; Ennett & Bauman, 1993, 1994; Fisher & Bauman, 1988; Urberg, et 
al., 1997; Urberg, et al., 1990). However, the mechanism behind this asso-
ciation is not always clear (Cotterell, 2007). Recent studies indicate that 
the effect of peer networks on smoking works in multiple ways (Mercken, 
Snijders, Steglich, & de Vries, 2009; Mercken, et al., 2010a, 2010b; 
Mercken, Snijders, Steglich, & Vries, 2009; Veenstra & Dijkstra, 2011). 
As described in detail in Chapter One, two important mechanisms are 
friendship selection and friends’ influence. Furthermore, according to 
Harris (1998), the social influence of parents is virtually irrelevant to 
adolescent smoking. This argument opposes Coleman and Hoffer’s and 
Morgan and Sørensen’s arguments on the role of parental social capital. 
Harris argues that peer influence and genetics are the key factors for 
adolescents’ smoking. Adolescents identify themselves with their peers 
more than with their parents. Therefore, the peer group is much more 
important for adolescents than are their parents’ wishes, and imitating 
smoking behavior becomes an important means of acceptance by a par-
ticular peer group within a secondary school. Smoking works as a signi-
fier for peer group alliance within the secondary school (Harris, 1998, p. 
281)  and a means of distancing adolescents from parental norms. The 
relationship between parental smoking and children’s smoking, accord-
ing to Harris, is primarily explainable by genetic factors. First, both chil-
dren and their parents who smoke are more likely to have a genetic 
predisposition toward impulsiveness and sensation seeking, which 
makes them more likely to belong to a group that favors smoking. 
Second, genetics play a role in vulnerability to the development of habit-
ual smoking. Thus, when investigating the influence of social capital on 
smoking behavior, it is important to consider whether friends select 
each other on similar smoking behavior or influence each other’s smok-
ing behavior. 
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7.3 Methods

The LNDA data described in section 2.2.2  are used to test the hypotheses.  

7.3.1 Operationalization
Main variables 

The dependent variable in the OLS and SIENA models is smoking, which 
consists of a quality-frequency interaction indicator, as described in 
detail in Chapter Five. Chapter Five also describes the indicator for 
friendship in more detail. The variable for the percentage of smokers 
among friends was computed for the random intercept models and indi-
cates the percentage of friends who smoke on a daily basis with recipro-
cal ties. To measure norm-enforcing social capital at Wave Two, students 
were asked with how many parents of other students within the school 
their parents have contact. For the specification of the norm-enforcing 
social capital effect in the random intercept models, a variable was con-
structed to capture both the individual social capital score and the aver-
age social capital score of friends. First, an ego-centered network variable 
was computed. For instance, when an individual has four reciprocal 
friendships and all of those friends score two on the parent-parent con-
tact variable, the average parent-parent contact of friends is ((4*2)/4) = 2. 
After standardizing the ego-centered network variable and the individu-
al variable with a z-score, the average score was computed, resulting in 
one composite variable for norm-enforcing social capital.

Following Putnam (2000), an important source of “bridging” or 
horizon-expanding social capital may be the civic involvement of the par-
ents. Civic involvement refers to voluntary participation in an associa-
tion (Curtis, Baer, & Grabb, 2001; Lancee & Van de Werfhorst, 2011; 
Ruiter & De Graaf, 2006; Schofer & Marion, 2001; Wilson, 2000). These 
associations may vary from sports clubs, political organizations, and 
unions to church organizations. The more civically involved people are, 
the more exposure they have to norms and ideas different from their 
own. Van de Werfhorst (2005) tested and confirmed the horizon-
expanding social capital hypothesis for educational achievement at 
Dutch secondary schools using information on civic involvement. He 
found that students in the academic preparatory school type benefit 
most from norm-enforcing social capital, and students in the preparato-
ry vocational school type benefit more from horizon-expanding social 
capital. Based on these findings, a similar operationalization of horizon-
expanding social capital is used in this chapter. The students were asked 
whether their parents participated in political organizations, church 



120

chapter 7  The Influence of Norm-Enforcing and Horizon-Expanding Social Capital on Adolescent Smoking in the Dutch Educational System

organizations, neighborhood organizations, sports clubs, or school 
organizations or have union membership. The scores of these six items 
were added to create one indicator, which is used to signify horizon-
expanding social capital for each individual student. The larger the num-
ber of organizations in which parents participate (indicating their 
degree of integration to society at large) (see Putnam 2000), the more 
horizon expansion occurs. Again, for the OLS models, a variable was 
constructed to capture both the individual item and the ego-centered 
network item score. A note of caution must be made because, strictly 
speaking, networks outside of the school need not, by definition, lead to 
horizon expansion. Parents with children in the same school who have 
contact with one another may also meet each other outside of the school, 
at sports clubs, churches or political organizations, for example. This 
may be especially the case in smaller communities, where there is only 
one secondary school, one church, and one soccer club.

The school type variable consists of a dummy variable for preparatory 
vocational education level and a dummy variable for intermediate gen-
eral education level. The academic preparatory educational level is the 
reference category. Section Two of Chapter Three discusses the rationale 
behind this operationalization.  

Control Variables
The gender variable is added because, especially in the lower grades, sec-
ondary school friendship networks tend to be gender segregated 
(McPherson, et al., 2001).

Table 7.2 provides an overview of the descriptive statistics of the 
attribute variables used for the analyses in this chapter.
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Table 7.2 Descriptive statistics of the used variables

 

 
 
 
 

 

 Obs. Mean Std. Dev. Min. Max. 

      

Smoking behavior at Wave One 708 0.633 1.519 0 9 

Smoking behavior at Wave Two 708 1.062 1.981 0 9 

Age 708 13.466 0.611 11 16 

Gender, male=1, female=2 708 1.507 0.500 1 2 

Parent-parent contact 708 3.541 2.484 0 7 

      

Civic involvement of parents 708 0.702 0.702 0 4 

Preparatory vocational education 708 0.578 0.494 0 1 

Intermediate general education 708 0.162 0.369 0 1 

Academic preparatory education 708 0.260 0.439 0 1 

Horizon-expanding social capital  708 15.178 351.774 -58.530 9343.557 

Norm-enforcing social capital  708 -7.053 252.672 -2410.848 2986.382 
 
 

7.2 (was 7.3) 

update chip 12-12-11 

7.3.2 Data Analytic Strategy 
This chapter follows a similar data analytic strategy as Chapters Five and 
Six by testing the hypotheses first with random intercept models to 
account for the nested structure of the data (students nested within 
classes), and second with stochastic actor-based models and SIENA soft-
ware. The reasons for using two estimation methods are given in 
Chapter Two. Chapter Two also provides a brief description of stochastic 
actor-based models. The following section discusses the specification of 
effects relevant for the question addressed in this chapter. Finally, as the 
results of Chapter Five show, the educational level of students has no 
effect on smoking behavior. A similar result was found for the models in 
this chapter. For this reason, parents’ educational level is omitted from 
the final analyses. 

7.3.3 SIENA Model Specifications
Behavior Influence Part of  the Model

To examine the influence of friends’ smoking behavior on the smoking 
behavior of the focal actor in the influence part of the model, the average 
alter effect for smoking is specified. When this effect has a positive coeffi-
cient, it signifies that students with friends who have a high average 
score on the smoking behavior indicator have a higher tendency toward 
smoking behavior. To examine the effects of social capital, alters’ covari-
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ate average effects are specified for the two forms of social capital. The 
alters’ covariate average effect expresses the effect of the average attribute 
score (in this case, the various indicators for social capital and/or the 
interactions with school type) of friends on the behavioral variable (see 
Ripley, et al., 2011, p. 133). In addition to the social capital effects via the 
friendship network, the direct individual attribute effects are specified. 
Furthermore, the direct effects of school type, age, and gender are speci-
fied. Finally, there are two default control effects in SIENA: the linear 
shape effect (or the tendency to smoke effect) and the quadratic linear 
shape effect (or the quadratic tendency to smoke effect). These basic 
shape effects (Snijders, et al., 2010, p. 54) refer to basic network tenden-
cies that influence smoking independent of a person’s network position 
and can be considered constant. In this study, no expectations regarding 
the shape effects are formulated, but they are fitted in the models 
because it is required “(…) to obtain a good fit with the dynamics in the 
overall distribution of the behavior” (Knecht, 2007, p. 86). 

Friendship Selection Part of  the Model
To examine the effect of smoking behavior on friendship selection in the 
selection part of the model, the similarity effect for smoking is specified. 
This effect expresses the tendency to select friends on similar smoking 
habits. To control for possible confounders, six other effects are specified 
in the selection part. Because adolescents who smoke are found to be 
more sociable (Engels, et al., 2006) and have more peer relations (Maggs 
& Hurrelmann, 1998), smoking can affect the variation in friendship 
nomination and the chance of being nominated. To control for this, we 
specify both the smoking behavior ego effect, signifying the effect a stu-
dent’s own smoking has on friendship nomination, and the smoking 
behavior alter effect, signifying the effect a student’s own smoking has on 
being nominated as a friend. Furthermore, the gender similarity effect is 
specified because boys are more likely to befriend boys, and girls are 
more likely to befriend girls (Lubbers, 2003). 

Finally, three important structural network effects are specified. The 
first effect is outdegree, indicating the tendency to have ties at all. The 
second effect is reciprocity. This effect indicates whether actors have the 
tendency to reciprocate friendships (Gouldner, 1960; Wasserman & 
Faust, 1994). The third effect, transitivity, indicates the tendency to 
become a friend of a friend (Davis, 1970; Wasserman & Faust, 1994). 



123

 The Influence of Norm-Enforcing and Horizon-Expanding Social Capital on Adolescent Smoking in the Dutch Educational System

7.4 Results

7.4.1 Results of the Random Intercept Models 
Table 7.3 shows the results of six random intercept models. The depend-
ent variable is smoking at Wave Two. Models one, two, three, and four 
show that older students smoke more than do younger students. When 
smoking at Wave One and the daily smoking habits of friends are added 
in model five, the effect declines and becomes non-significant. Smoking 
at the first wave and smoking behavior of friends play mediating roles 
for the age effect. Model one shows that preparatory vocational and 
intermediate general students smoke more than academic preparatory 
students do. This is in line with the findings of Chapters Three, Four, 
Five, and Six.

Model two shows that horizon-expanding social capital is more 
important than norm-enforcing social capital. However, the effect of 
horizon-expanding social capital is positive. This implies that children 
with parents who are more connected to society via their civic involve-
ment smoke more. This supports Harris’ argument that smokers are 
more outgoing people. When the effect of friends’ smoking is added in 
model four, the school type effects decline and become non-significant 
for preparatory vocational education. 

Model three shows the different effects of norm-enforcing and hori-
zon-expanding social capital between school types. None of the coeffi-
cients is significant. Therefore, model three provides no support for 
hypothesis 7.1, that the effect of norm-enforcing social capital is stronger 
for students at the highest educational level compared to students at the 
lower levels. Model three also provides no support for hypothesis 7.2, that 
horizon-expanding social capital has more influence on the smoking 
behavior of students in lower school types compared to students in the 
highest school type. Model four indicates that the smoking of friends 
has a positive influence on individuals. This confirms the importance of 
friends for smoking, but it remains unclear whether this is due to influ-
ence or selection. Therefore, the following section discusses the results 
of the SIENA models. Finally, model five shows that smoking at Wave 
One is an important indicator for smoking at Wave Two.
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Table 7.3 Random intercept models of smoking habits at Wave Two on norm-enforcing and  
 horizon-expanding social capital, school type and daily smoking of friends

 

Model 0   1   2   

 Coef. Sig. Coef. Sig. Coef. Sig. 

Constant 1.126 0.000 -3.983 0.018 -4.146 0.013 

Age   0.311 0.012 0.324 0.009 

Gender   0.224 0.128 0.209 0.152 

School type       

Preparatory vocational education    0.743 0.002 0.734 0.002 

Intermediate general education   0.654 0.046 0.654 0.043 

Academic preparatory education (reference category)       

Norm-enforcing social capital     0.000 0.528 

Horizon-expanding social capital     0.001 0.012 

Norm-enforcing social capital*       

Preparatory vocational education        

Norm-enforcing social capital*       

Intermediate general education       

Horizon-expanding social capital*       

Preparatory vocational education        

Horizon-expanding social capital*       

Intermediate general education       

Percentage of friends who smoke        

at Wave Two       

Smoking behavior at wave One       

Between class variance  0.414 0.012 0.179 0.162 0.172 0.175 

Within class between student variance 3.585 0.000 3.595 0.000 3.564 0.000 

Log likelihood -1479  -1470  -1467  

Total variance 3.999  3.774  3.736  

Variance partition component 0.103  0.048  0.046  

Observations 708  708  708  

Number of groups 44   44   44   

P < 0.05 in bold. p < 0.10 in italics       
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Table 7.3 continued Random intercept models of smoking habits at Wave Two on norm-enforcing  
  and horizon-expanding social capital, school type, and daily smoking of  
  friends

 

Model 3   4   5   

 Coef. Sig. Coef. Sig. Coef. Sig. 

Constant -4.200 0.012 -3.330 0.022 -1.627 0.134 

Age 0.327 0.008 0.257 0.016 0.128 0.111 

Gender 0.207 0.156 0.156 0.223 0.099 0.302 

School type       

Preparatory vocational education  0.759 0.002 0.283 0.073 0.083 0.480 

Intermediate general education 0.698 0.034 0.487 0.018 0.268 0.080 

Academic preparatory education (reference category)       

Norm-enforcing social capital 0.000 0.841 0.000 0.964 0.000 0.889 

Horizon-expanding social capital 0.008 0.131 0.006 0.216 0.005 0.165 

Norm-enforcing social capital*       

Preparatory vocational education  0.000 0.596 0.000 0.765 0.000 0.738 

Norm-enforcing social capital*       

Intermediate general education -0.001 0.798 0.000 0.969 -0.001 0.624 

Horizon-expanding social capital*       

Preparatory vocational education  -0.008 0.158 -0.006 0.229 -0.005 0.205 

Horizon-expanding social capital*       

Intermediate general education -0.010 0.272 -0.004 0.580 -0.003 0.660 

Percentage of friends who smoke        

at Wave Two   0.053 0.000 0.024 0.000 

Smoking behavior at wave One     0.828 0.000 

Between class variance  0.176 0.165 0.000 0.999 0.000 0.880 

Within class between student variance 3.549 0.000 2.826 0.000 1.574 0.000 

Log likelihood -1466  -1372  -1165  

Total variance 3.725  2.826  1.574  

Variance partition component 0.047  0.000  0.000  

Observations 708  708  708  

Number of groups 44   44   44   

P < 0.05 in bold. p < 0.10 in italics       
 

 

7.4b 
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7.4.2 Results of the SIENA Estimations
Friendship Selection Part of  the Model

In the selection part of all seven SIENA models (see Table 7.4), the outde-
gree parameter is negative and significant, implying that students do not 
prefer to nominate an arbitrary student as a friend. Students prefer 
reciprocated friendships to non-reciprocated friendships because the 
reciprocity effect is also positive and significant in all four models. The 
significant and positive transitivity effect indicates that students are also 
more likely to nominate a friend of a friend over an arbitrary student. 
Furthermore, the gender similarity effect in all four models shows that 
boys are more likely to choose other boys as their friends, and girls have 
a higher preference for choosing other girls instead of boys as friends. In 
all four models, the smoking behavior ego effect indicates that students 
who smoke are more likely to nominate other students as friends regard-
less of any other attributes. The smoking alter effect tells us that students 
who smoke are also more likely to be nominated as a friend by other 
students. Taken together, these findings suggest that students who 
smoke are more sociable and that smoking has social benefits for sec-
ondary school students. The positive and significant coefficient of the 
smoking similarity effect indicates that friends select each other based 
on similar smoking habits.

Behavior Influence Part of  the Model
Table 7.4 shows the results of seven SIENA models. In the influence part, 
the tendency to smoke parameter is negative and significant in all mod-
els. This shows that smoking is unattractive to most students. This find-
ing is in line with the descriptive statistics of Chapter Three, which show 
that the majority of students in the LNDA do not smoke (68 percent at 
Wave One and 57.3 percent at Wave Two). The parameter for the ten-
dency to smoke squared is positive and significant in all four models, 
indicating that there is a positive feedback effect of smoking on itself. In 
other words, students who smoked at Wave One smoked even more at 
Wave Two. Models one to five show that, at the p<0.10 significance level, 
girls tend to smoke more than boys do. All seven models show, at the 
p<0.10 significance level, that older students smoke more. These find-
ings on the effect of gender and age are in accordance with findings in 
the general Dutch population.

Model one shows that students in the preparatory vocational and 
intermediate general school type smoke more compared to their coun-
terparts in the academic preparatory school type. This finding is consist-
ent with the results from the random intercept models. Model two 
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shows that norm-enforcing social capital at the individual level has no 
effect. This is in line with findings on the effect of norm-enforcing social 
capital on educational achievement among Dutch secondary school stu-
dents (Dijkstra & Veenstra, 2000; Van de Werfhorst, 2005). Horizon-
expanding social capital at the individual level positively affects smoking 
behavior. In model five, the effects for norm-enforcing and horizon-
expanding social capital via the friendship network are specified2. Only 
the horizon-expanding social capital via friends has a positive effect on 
smoking. Thus, students whose friends’ parents are more connected to 
society smoke more. Model three shows the differences in the effects of 
norm-enforcing and horizon-expanding social capital between different 
schools types. At the p<0.10 significance level, norm-enforcing social 
capital has a positive effect on the smoking behavior of preparatory 
vocational and intermediate general students compared to the reference 
category of academic preparatory students. When controlling for net-
work effects in model four, norm-enforcing social capital has a positive 
effect on smoking for intermediate general education students com-
pared to the reference category of academic preparatory school students 
(b=-0.098+0.146=0.048) at the p<0.10 significance level. After control-
ling for the influence of the smoking behavior of friends, model seven 
shows no significant effect of norm-enforcing social capital via friends 
on smoking. Because the effect of norm-enforcing social capital at the 
individual level is stronger in the intermediate general school type com-
pared to the academic preparatory school type, these findings provide 
support for Morgan and Sørensen’s idea that the effect of social capital is 
context dependent. Thus, the effect of the density of a network on an 
outcome (in this case, smoking behavior) depends on the dominant 
norms within the network. 

None of the models shows a difference in the effect of horizon-
expanding social capital across different school types via either friends 
or the direct effect. Finally, models four and seven show that even after 
controlling for selection, friends’ smoking has a positive influence on the 
smoking of individual students. This finding supports the idea that the 
influence of friends is important for students’ smoking. 

2 This approach differs from the specification in the random intercept model, where the effects 
for the individual variable and the ego-centered network variable (or friendship network effect) 
are combined into one variable. The reason for modeling separate effects is that they are specified 
by different functions in the objective function for behavioral change (see Ripley, Snijders and 
Preciado 2011, p. 133), which cannot be combined.
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Table 7.4 Results of SIENA analyses (five schools) for friendship relations, smoking behavior and for  
 norm-enforcing and horizon-expanding social capital

         

Model 1  2  3  

Selection part of the model Coef. Sig. Coef. Sig. Coef. Sig. 

Basic rate parameter friendship 17.987 0.000 17.975 0.000 17.999 0.000 

Outdegree (density) -2.514 0.000 -2.514 0.000 -2.514 0.000 

Reciprocity 1.764 0.000 1.765 0.000 1.763 0.000 

Transitive triplets 0.203 0.000 0.203 0.000 0.203 0.000 

Gender similarity 0.422 0.000 0.421 0.000 0.422 0.000 

Smoking alter  0.045 0.000 0.045 0.000 0.045 0.000 

Smoking ego 0.068 0.000 0.068 0.000 0.068 0.000 

Smoking similarity 0.674 0.000 0.671 0.000 0.674 0.000 

Influence part of the model        

Rate smoking period 1 3.060 0.000 3.045 0.000 3.010 0.000 

Tendency to smoke -0.787 0.000 -0.795 0.000 -0.817 0.000 

Tendency to smoke squared 0.178 0.000 0.179 0.000 0.182 0.000 

Gender  0.157 0.091 0.157 0.101 0.162 0.090 

Age  0.150 0.073 0.148 0.067 0.149 0.090 

School type       

Preparatory vocational education 0.231 0.067 0.274 0.052 0.008 0.974 

Intermediate general education 0.317 0.043 0.330 0.049 -0.062 0.850 

Academic preparatory education (reference category)       

Norm-enforcing social capital   -0.013 0.535 -0.100 0.024 

Horizon-expanding social capital   0.163 0.031 0.255 0.063 

Norm-enforcing social capital via friends       

Horizon-expanding social capital via friends       

Norm-enforcing social capital*Preparatory vocational education   0.092 0.073 

Norm-enforcing social capital*Intermediate general education    0.156 0.022 

Horizon-expanding social capital*Preparatory vocational education   -0.082 0.627 

Horizon-expanding social capital*Intermediate general education   -0.231 0.320 

Norm-enforcing social capital via friends*Preparatory vocational education     

Norm-enforcing social capital via friends*Intermediate general education     

Horizon-expanding social capital via friends*Preparatory vocational education    

Horizon-expanding social capital via friends*Intermediate general education    

Average smoking behavior friends (peer influence effect)           

P < 0.05 in bold, P < 0.10 in italics      
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Table 7.4 continued Results of siena analyses (five schools) for friendship relations and smoking  
  behavior and for norm-enforcing and horizon-expanding social capital

 

Model 4  5  

Selection part of the model Coef. Sig. Coef. Sig. 

Basic rate parameter friendship 17.994 0.000 17.983 0.000 

Outdegree (density) -2.514 0.000 -2.514 0.000 

Reciprocity 1.763 0.000 1.765 0.000 

Transitive triplets 0.203 0.000 0.203 0.000 

Gender similarity 0.422 0.000 0.421 0.000 

Smoking alter  0.044 0.000 0.045 0.000 

Smoking ego 0.068 0.000 0.068 0.000 

Smoking similarity 0.675 0.000 0.672 0.000 

Influence part of the model      

Rate smoking period 1 3.084 0.000 2.945 0.000 

Tendency to smoke -0.842 0.000 -0.818 0.000 

Tendency to smoke squared 0.162 0.000 0.189 0.000 

Gender  0.168 0.092 0.161 0.101 

Age  0.135 0.102 0.175 0.057 

School type     

Preparatory vocational education -0.117 0.648 0.400 0.011 

Intermediate general education -0.113 0.740 0.339 0.039 

Academic preparatory education (reference category)     

Norm-enforcing social capital -0.098 0.049   

Horizon-expanding social capital 0.260 0.058   

Norm-enforcing social capital via friends   -0.039 0.672 

Horizon-expanding social capital via friends   0.779 0.003 

Norm-enforcing social capital*Preparatory vocational education 0.094 0.106   

Norm-enforcing social capital*Intermediate general education 0.146 0.053   

Horizon-expanding social capital*Preparatory vocational education -0.089 0.586   

Horizon-expanding social capital*Intermediate general education -0.189 0.367   

Norm-enforcing social capital via friends*Preparatory vocational education     

Norm-enforcing social capital via friends*Intermediate general education     

Horizon-expanding social capital via friends*Preparatory vocational education     

Horizon-expanding social capital via friends*Intermediate general education     

Average smoking behavior friends (peer influence effect) 0.212 0.023   

P < 0.05 in bold, P < 0.10 in italics     
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Table 7.4 continued Results of SIENA analyses (five schools) for friendship relations and smoking  
  behavior and for norm-enforcing and horizon-expanding social capital

 

Model 6  7  

Selection part of the model Coef. Sig. Coef. Sig. 

Basic rate parameter friendship 17.972 0.000 17.991 0.000 

Outdegree (density) -2.514 0.000 -2.514 0.000 

Reciprocity 1.765 0.000 1.764 0.000 

Transitive triplets 0.203 0.000 0.203 0.000 

Gender similarity 0.422 0.000 0.422 0.000 

Smoking alter  0.045 0.000 0.044 0.000 

Smoking ego 0.068 0.000 0.067 0.000 

Smoking similarity 0.673 0.000 0.670 0.000 

Influence part of the model      

Rate smoking period 1 2.899 0.000 2.991 0.000 

Tendency to smoke -0.842 0.000 -0.878 0.000 

Tendency to smoke squared 0.194 0.000 0.169 0.000 

Gender  0.147 0.198 0.146 0.244 

Age  0.172 0.049 0.159 0.066 

School type     

Preparatory vocational education 0.829 0.019 0.716 0.199 

Intermediate general education 0.635 0.024 0.606 0.071 

Academic preparatory education (reference category)     

Norm-enforcing social capital     

Horizon-expanding social capital     

Norm-enforcing social capital via friends 0.181 0.154 0.163 0.287 

Horizon-expanding social capital via friends 0.286 0.447 0.468 0.278 

Norm-enforcing social capital*Preparatory vocational education     

Norm-enforcing social capital*Intermediate general education     

Horizon-expanding social capital*Preparatory vocational education     

Horizon-expanding social capital*Intermediate general education     

Norm-enforcing social capital via friends*Preparatory vocational education -0.274 0.102 -0.242 0.282 

Norm-enforcing social capital via friends*Intermediate general education -0.339 0.094 -0.367 0.064 

Horizon-expanding social capital via friends*Preparatory vocational education 0.609 0.362 0.356 0.550 

Horizon-expanding social capital via friends*Intermediate general education 0.883 0.272 0.854 0.309 

Average smoking behavior friends (peer influence effect)   0.283 0.034 

P < 0.05 in bold, P < 0.10 in italics     
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7.5 Conclusion and Discussion

Using Morgan and Sørensen’s idea of norm-enforcing and horizon-
expanding social capital and connecting this to insights on friends’ 
influence and friendship selection, this chapter examined smoking 
among Dutch second-grade secondary school students. In contrast to 
Coleman and Hoffer, Morgan and Sørensen argue that the effect of 
social capital on educational attainment depends on what kinds of 
norms are facilitated by the social network of parents in the school set-
ting. This chapter extended this idea to the case of adolescent smoking 
and argued that norms for smoking vary across the networks of parents 
surrounding the school. Students in the preparatory vocational school 
type are embedded in networks where positive norms toward smoking 
are more present than they are in the networks of students in the aca-
demic preparatory school type. This is one reason that preparatory voca-
tional students smoke more than academic preparatory students do. 
Horizon-expanding social networks may play a role in contact with 
alternative norms related to smoking. The expectation was formulated 
that horizon-expanding social capital has a stronger adverse effect on 
the smoking of students in the vocational preparatory school type. 
Furthermore, this chapter showed that friendship networks within the 
school are a relevant part of students’ social capital and must be account-
ed for. These networks have their own dynamics that may mediate, alter, 
or counter the effects of parents.

Contrary to expectations based on the various notions of social capi-
tal, it appears that having more friends with parents who are more 
embedded into society through horizon-expanding social capital via 
civic involvement has a positive effect on smoking. Furthermore, the 
findings demonstrate that the effect of exposure to norm-enforcing 
social capital varies between school types and depends on the channel 
through which this capital reaches an individual student. The effect of 
norm-enforcing social capital is most beneficial for academic prepara-
tory students. It further appears that, in addition to the effect of norm-
enforcing social capital, friendship networks within the school are 
essential for understanding adolescents’ smoking. This finding of the 
importance of norm-enforcing social capital contrasts with Harris’s idea 
that peer groups of friends are the single most important factor explain-
ing adolescent smoking and that parents are irrelevant.
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8
Conclusion

8.1 Summary of the Central Findings

This study began with a question: Why do young people smoke? To pro-
vide a sociological answer, this study focused on the social contexts of 
friendship networks within the school, the role of parents (specifically, 
their socioeconomic status), smoking behavior and attitudes toward 
smoking, and the role of education to examine how these three contexts 
relate to each other. The effects of each of these three social contexts are 
well documented, but their relationship was unclear. This interrelated-
ness is important to investigate because recent studies show that these 
three social contexts depend on each other (Ennett, et al., 2010; Wen, et 
al., 2009). In other words, we cannot understand the full impact of one 
context without examining its relation with to the other two.

To understand the interplay of these three contexts, this study used 
insights from three different research fields: youth studies, sociology of 
education, and health stratification. 

Taken together, the central research question of this study is as fol-
lows: How does the interplay between friendship networks, social back-
ground characteristics, and education affect the smoking behavior of 
Dutch adolescents? To answer the main research question, two data sets 
were used. First, data from the Dutch National School Survey on 
Substance Use (DNSSSU) 2007 collected by the Trimbos Institute was 
used. The DNSSSU 2007 dataset consists of a random sample from the 
Dutch elementary and secondary school student population and their 
parents. Second, this study used complete longitudinal network data 
(LNDA) among second-grade students in five secondary schools, which 
was collected especially for this study. 
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8.1.1 Smoking Behavior among Dutch Secondary School Students 
The data of the DNSSSU 2003 and 2007 (Monshouwer, et al., 2004; 
Monshouwer, et al., 2008) and the LNDA show that there are differences 
in smoking prevalence between students across different school types. 
Students in the preparatory vocational and intermediate general school 
types smoke significantly more than do students in the academic pre-
paratory school type. The data from both the DNSSSU 2007 and the LNDA 
show significant changes in smoking behavior over time. According to 
the DNSSSU 2007 data (Monshouwer, et al., 2008), smoking among 
Dutch youth decreased over the last decade, but differences remain 
between different school types. The steepest increase in lifetime smoking 
prevalence (10 percent) is between age 13 and 14 in the second grade. A 
similar trend is found the LNDA. Furthermore, in line with the literature, 
the LNDA consistently shows that smoking behavior is similar among 
friends. 

8.1.2 Dutch Secondary School Friendship Networks 
and their Relationship with Smoking Behavior

With some reservation due to the method used, the findings of Chapter 
Three suggest that school structure characteristics, such as school type 
and school class, are related to friendship network structures. In line 
with Feld’s (1981) notion of the relevance of foci for the creation of net-
work ties, the majority of the schools in the LNDA data set show that 
friendships are more likely to exist between students within the same 
class and school types than between students in different classes and 
school types. Furthermore, four out of the five schools show significant 
associations between the community score in Wave One and Wave Two. 
This finding indicates that the secondary school friendship networks 
investigated in this study are partly stable and partly fluid over time. 

Smoking behavior is similar among Dutch secondary school friends. 
Even when controlling for structural network effects and factors such as 
age, gender, school type, and social background characteristics, friends 
tend to select each other based on similar smoking behavior, supporting 
the homophily argument (McPherson, et al., 2001). However, friends 
also influence each other’s smoking behavior, which supports the social 
influence argument (Bandura, 1977b). Put differently, even after control-
ling for friendship selection on the basis of similar smoking behavior, 
the results of this study show a peer influence effect. 
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8.1.3 The Role of Social Background Characteristics for Smoking 
Behavior among Dutch Secondary School Students

The DNSSSU 2007 data show that parental educational level is related to 
adolescent smoking behavior. Children with highly educated parents are 
less likely to smoke compared to children with low educated parents. 
This finding supports the idea that social capital in the home situation is 
relevant to the development of adolescent behavior (Coleman & Hoffer, 
1987). However, school type almost completely mediates this effect. 
Within different school types, the effect of parents’ educational level 
plays virtually no role. Furthermore, parental attitudes toward smoking 
behavior have a consistent effect on children’s smoking behavior. 
Children with parents who approve of smoking are more likely to smoke 
compared to children with parents who disapprove of smoking.

The LNDA shows a slightly different picture. No effect was found for 
parental educational level on smoking behavior. Nevertheless, in line with 
the findings based on the DNSSSU 2007 data, negative parental attitudes 
toward smoking have a negative effect on children’s smoking behavior.

8.1.4 The Relationship between Smoking Behavior among Dutch 
Secondary School Students, Type of Education, and School 
Organization

Although there are differences in smoking behavior between students 
across different school types, the findings of this study suggest that 
school type has no direct effect on smoking behavior. Using Morgan and 
Sørensen’s (1999) thesis on norm-enforcing and horizon-expanding 
social capital, the effect of school type composition was examined. It was 
argued that students are exposed to horizon-expanding networks in 
mixed schools, resulting in the internalization of norms different from 
those learned at home. In contrast, single schools, with networks that 
consist only of students from the same school type networks, were 
assumed to be more uniform and thus norm enforcing. This study inves-
tigated whether students in the preparatory vocational school type 
would smoke less when placed in a mixed school compared to a single 
school and  whether students in general/academic school types would 
smoke more when placed in a mixed school compared to a single school. 
No evidence was found for these hypotheses. Intermediate general 
school students smoked even less when placed in a mixed school that 
also housed the preparatory vocational school type. This may be 
explained by understanding smoking as a lifestyle trait, making smoking 
or not smoking a means of distinction that becomes more pronounced 
in the presence of students with other lifestyles. 
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8.1.5 The Relevance of Parental Networks in the 
School Setting, given School Friendship Networks

Both parents and friends’ parents are relevant to the smoking behavior 
of Dutch secondary school students. Secondary school friendship net-
works mediate the effect of the attitudes of friends’ parents on the focal 
actor’s smoking behavior. In social network terminology, social contam-
ination reaches at least distance two. Limitations of the data constrain 
the possibility of drawing conclusions about longer distances. These 
findings are in line with Coleman and Hoffer’s (1987) claim about the 
relevance of functional communities for the development of adoles-
cents. Furthermore, the effect of norm-enforcing social capital is strong-
er for students in the academic preparatory school type compared to 
students in the preparatory vocational and intermediate general school 
types. For students in the intermediate general school type, this effect 
runs partially via the friendship network.

8.2 Conclusion, Discussion and Directions for Future Research

What is the relevance of the findings of this study for the fields of youth 
studies, the sociology of education, and health stratification? An impor-
tant issue within the field of youth studies concerning the effect of 
friendship networks on (smoking) behavior is the problem of friendship 
selection vs. friends’ influence (Veenstra & Dijkstra, 2011; Veenstra & 
Steglich, 2012). Using SIENA models, this study shows that both mecha-
nisms are at play. In other words, even after controlling for friendship 
selection based on smoking similarity, friends influence adolescent 
smoking behavior. This finding connects to recent findings from studies 
that used longitudinal network data and SIENA models (Mercken, 
Snijders, Steglich, & de Vries, 2009; Mercken, et al., 2010a, 2010b). 
However, these studies did not consider the institutional context of the 
secondary school organization, which influences the distribution of 
smoking behavior among students in different school types. The find-
ings of this study show that school organizational characteristics are a 
focus around which social network ties are created. This phenomenon is 
highly significant for a country such as the Netherlands, which has a 
strongly differentiated educational system that is related to socioeco-
nomic (health) inequality. The school organization affects a student’s 
network, and the student’s school network affects the student’s chance of 
coming into contact with fellow students who smoke and potentially 
starting smoking. 
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Within the sociology of education, there is increasing interest in the role 
of school type differentiation for non-cognitive outcomes, such as civic 
involvement, deviant behavior, and wellbeing (Netjes et al. 2011a). 
However, the effect of differentiation on health is largely undiscovered 
territory. Therefore, this study adds to the discussion by examining 
smoking behavior. The findings indicate that differentiation in the 
Dutch educational system plays only a mediating role for the effect of 
social background characteristics on the smoking behavior of adoles-
cents. The variation in smoking behavior across different school types is 
largely explained by socioeconomic background characteristics. In the 
case of friends’ parents’ attitudes toward smoking, the secondary school 
friendship network is an important channel for this effect, which is most 
beneficial for academic preparatory students.

The most important finding for the field of heath stratification is the 
inverse relationship between health and socioeconomic status. However, 
Mackenbach (1994, p 76) states that the explanation for this relationship 
is unclear. One well-known piece of the puzzle is that parents are impor-
tant (Avenevoli & Merikangas, 2003; Engels, 1998) for the transmission 
of smoking behavior. This transmission is more likely to occur between 
parents and children with low socioeconomic status. The results of this 
study confirm the relevance of parents. In addition, a novel finding of 
this study is that the parents of friends are also important, which is also 
relevant for the discussion on the degree of social contamination within 
the field of social network analysis (Christakis & Fowler, 2007, 2008, 
2009; Lyons, 2011). This study shows that there is social influence over at 
least a distance of two ties. 

The health policy relevance of this study is that smoking prevention 
programs should account for the fact that the secondary school peer 
context and the networks of parents surrounding the school do not exist 
independently of each other, as pointed out by Coleman and Hoffer 
(1987). Put differently, what happens in the school peer context partly 
depends on what happens at home. Prevention programs that take into 
account the interdependence of both contexts are preferable over pre-
vention programs that target each context in isolation. 

Despite these novel and potentially interesting findings, this study 
has some limitations. First, for the network analyses in this study, data 
were collected only in the second grade within secondary schools. 
Secondary school friendship networks do not cease to exist at the end of 
a school year or at the administrative boundary of the second grade. In 
addition, network and behavioral dynamics can vary over time depend-
ing on age. For instance, the increase in smoking prevalence lessens with 
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age. This raises the question of whether influence continues to play an 
important role in explaining smoking behavior similarity between 
friends in the higher grades. To obtain a more comprehensive under-
standing of the role of friendship networks within secondary schools 
and differentiation for non-cognitive outcomes, the collection of longi-
tudinal network data over longer periods of time and across different 
grades is preferable. Furthermore, networks outside of the school are 
also important for understanding the behavior of adolescents (Kiesner, 
Poulin, & Nicotra, 2003), and future research should account for these 
networks. A second limitation is that the data were collected in subur-
ban towns of medium size. In such communities, it is likely that norm-
enforcing social capital is more prevalent. In more urbanized areas, a 
replication of this study may not show an effect of norm-enforcing social 
capital on smoking behavior. In addition, smoking is more prevalent in 
urban areas. A third limitation is that information on the home situation 
was collected via the children, leading to problems of reliability. For 
instance, 26.6 percent of the students did not know their parents’ educa-
tional level. To address this problem in future research, network data on 
parents in the school setting should be collected by also interviewing the 
parents, which would also provide better indicators of their social capi-
tal. A fourth limitation is related to the combination of five network data 
sets into one data set for the SIENA analyses and problems of multicol-
linearity. One of the key variables in this study is school type. However, 
two of the three schools housed only one of the three types. This made it 
impossible to control for school location effects due to severe multicol-
linearity. As no hypothesis was formulated on school location differenc-
es, the combining of the five schools is based on the assumption that the 
patterns are equal across the different schools. However, future research 
should be directed at examining this assumption. Finally, it is not yet 
possible to measure effect size (Veenstra & Steglich, 2012) and to gener-
ate a model fit (such as an R-square) with SIENA models, making it 
impossible to compare SIENA outcomes with the outcomes of other sta-
tistical methods.  

In summary, the scientific novelty of this study is that when control-
ling for network effects that might bias the friendship influence effect, an 
influence effect is found over social distance two for the smoking behav-
ior of Dutch adolescents. These findings add to a growing body of litera-
ture (see Veenstra & Dijkstra, 2011 for overview), emphasizing the 
relevance of accounting for complex network dynamics when investigat-
ing adolescent behavior. This study convincingly shows that institutions 
such as the Dutch educational system, social phenomena such as ine-
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quality, peer group dynamics, and socialization at home are key factors 
for understanding smoking behavior. In contrast to the popular belief 
that smoking is the act of a rebellious, individualist adolescent, it is a 
phenomenon that is largely governed by social mechanisms. 
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Nederlandstalige samenvatting 

1 Introductie

Deze studie richt zich op de relatie tussen het middelbaar onderwijs, 
vriendschapsnetwerken, en sociale achtergrondkenmerken – sociaal-
economische status, het rookgedrag en de attitudes m.b.t. roken van de 
ouders. Wat is de invloed van deze factoren op het rookgedrag van 
Nederlandse jongeren? Eerdere onderzoeken tonen aan dat deze facto-
ren relevant zijn voor het rookgedrag van jongeren. Het is echter ondui-
delijk wat het effect van de combinatie is. Recent Amerikaans onderzoek 
laat zien dat de effecten van verschillende factoren op het roken van 
jongeren afhankelijk van elkaar zijn (Ennett, et al., 2010; Wen, et al., 
2009). Daarom luidt de centrale onderzoeksvraag van deze studie: Hoe 
beïnvloedt de combinatie van schoolorganisatie, sociale achtergrond-
kenmerken (zoals sociaal economische status, het rookgedrag en de 
houding ten opzichte van roken van de ouders) en vriendschapsnetwer-
ken het rookgedrag van Nederlandse jongeren? Om deze vraag te beant-
woorden is geput uit inzichten uit drie onderzoeksvelden. Uit het 
onderzoeksveld van jeugdstudies is aangehaakt bij theorieën over het 
belang van vriendschapsnetwerken voor het rookgedrag onder jonge-
ren. Op het vmbo wordt tot vijf keer meer gerookt dan op het vwo. Dit 
geeft aan dat de organisatie van het Nederlands onderwijssysteem moge-
lijk relevant is voor verschillen in riskant gedrag zoals roken. Om deze 
relatie te duiden wordt gebruikgemaakt van inzichten uit het veld van de 
onderwijssociologie over het effect van differentiatie op non-cognitieve 
uitkomsten van onderwijs. Uit het veld van gezondheidsstratificatie is 
voortgeborduurd op kennis over de rol van ouders voor de intergenera-
tionele transmissie van gezondheidsverschillen. 
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Om de in deze studie gestelde centrale vraag te beantwoorden is 
gebruikgemaakt van cross-sectionele data uit het Peilstationsonderzoek 
2007 van het Trimbos Instituut. Daarnaast is geput uit speciaal voor dit 
onderzoek verzamelde longitudinale netwerkdata onder tweedejaars 
middelbare scholieren, genaamd: Longitudinal Network data Dutch 
Adolescents (LNDA). 

De data van het Peilstationsonderzoek 2007 bestaan uit een cross-
sectionele steekproef uit de populatie van leerlingen uit groep 7 en 8 van 
het basisonderwijs en alle leerjaren van het vmbo, havo en vwo. De 
steekproef bestaat uit leerlingen en klassen genest in scholen. Eerst zijn 
de scholen random geselecteerd en daarna zijn binnen de scholen klas-
sen random geselecteerd. De totale steekproef bestaat uit 7415 leerlingen 
(de respons was 55 procent), waarvan in 4119 gevallen ook de ouders zijn 
geïnterviewd (zie Monshouwer et al., 2008). 

De LNDA bestaat uit twee metingen onder tweedejaars middelbare 
schoolleerlingen. De eerste meting was in oktober 2008 en de tweede in 
mei 2009. Het aantal respondenten is 961 verdeeld over vijf scholen in 
totaal 44 klassen. 

2 Resultaten

2.1 Het rookgedrag van Nederlandse middelbare schoolleerlingen
In overeenstemming met eerdere bevindingen, laten zowel de data van 
het Peilstationsonderzoek 2003 en 2007 (Monshouwer, Dorsselaer, 
Gorter, Verdurmen, & Vollebergh, 2004;. Monshouwer et al., 2008) als 
de LNDA zien dat er aanzienlijke verschillen in rookgedrag tussen scho-
lieren van verschillende schooltypen zijn. Volgens de gegevens van de 
LNDA roken vmbo- en havo-leerlingen aanmerkelijk meer dan vwo-
leerlingen. De sterkste toename in roken (ca. 10 procent) is tussen de 13 
en 14 jaar. Deze trend is zichtbaar in zowel de Peilstationsonderzoekdata 
als in de data van de LNDA. In overeenstemming met de literatuur laat 
de LNDA ook duidelijk zien dat vrienden gelijksoortig rookgedrag ver-
tonen. 

2.2 Nederlandse middelbare schoolleerlingen, 
hun vriendschapsnetwerken en rookgedrag 

De gegevens van de LNDA laten zien dat schoolklassen en schooltypen 
samenhangen met vriendschapsnetwerken. Vriendschapsclusters zijn 
geassocieerd met schooltype en schoolklas. Daarnaast hebben vriend-
schapsclusters een zekere stabiliteit door de tijd heen. 
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Verder blijkt duidelijk dat schoolvrienden binnen het Nederlands mid-
delbaar onderwijs overeenkomstig rookgedrag vertonen. Dit komt niet 
alleen door vriendschapsselectie. Ook na het controleren voor structu-
rele netwerkeffecten zoals vriendschapsselectie op basis van overeen-
komstig rookgedrag, kenmerken zoals leeftijd, sekse, schooltype en 
sociale achtergrond van de ouders, wordt er invloed gevonden van 
vrienden op rookgedrag. 

2.3 De rol van sociale achtergrondkenmerken voor het 
rookgedrag van Nederlandse middelbare schoolleerlingen

De data van het Peilstationsonderzoek 2007 laten zien dat het opleidings-
niveau van ouders het rookgedrag van jongeren beïnvloedt. Kinderen 
van hoogopgeleide ouders hebben een kleinere kans om te roken dan 
kinderen van laagopgeleide ouders. Echter, dit effect wordt bijna geheel 
gemedieerd door schooltype. Dus binnen de verschillende schooltypen 
speelt het effect van het opleidingsniveau van de ouders vrijwel geen 
directe rol. Verder is de houding van ouders ten opzichte van roken wel 
relevant. Als ouders roken afkeuren wordt de kans kleiner dat hun kin-
deren roken.

Uit de LNDA-data blijkt geen relatie tussen het opleidingsniveau van 
de ouders en roken. Wel blijkt een negatieve houding van de ouders ten 
opzichte van roken een negatief effect te hebben op het rookgedrag van 
hun kinderen. 

2.4 De relatie tussen het rookgedrag van Nederlandse middelbare 
schoolleerlingen, schoolniveau en school organisatie 

Aan de hand van Morgan en Sørensens’ (1999) these over normafdwin-
gend en horizonverbredend sociaal kapitaal is het effect van schoolcom-
positie en schooltypecompositie (brede schoolgemeenschappen vs. 
zelfstandige scholen) op rookgedrag onderzocht. Er zijn geen aanwijzin-
gen gevonden dat sociale achtergrondkenmerken een rol spelen op het 
schoolniveau, maar deze kenmerken blijken wel degelijk een rol te spe-
len op het individuele niveau. Met betrekking tot schooltypecompositie 
wordt gesteld dat leerlingen op brede schoolgemeenschappen worden 
blootgesteld aan horizonverbredende netwerken met als gevolg dat de 
leerlingen andere normen internaliseren dan de normen die ze thuis 
leren. Daar tegenover staat dat de netwerken op zelfstandige scholen 
(scholen met één schooltype per locatie) homogener zijn, en dus meer 
normafdwingend. Op zelfstandige scholen komen scholieren dan ook 
niet in aanraking met horizonverbredende netwerken van leerlingen uit 
andere schooltypen. De volgende hypothesen zijn getest: (1) vmbo-leer-
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lingen roken minder als ze op een samengestelde school zouden zitten 
en (2) havo- en vwo-leerlingen roken meer als ze op een gemengde 
school zouden zitten. Deze hypothesen blijken ongegrond. Havo-
scholieren roken zelfs minder als ze op een brede schoolgemeenschap 
met vmbo-leerlingen zitten. Een mogelijke verklaring hiervoor is dat 
roken beschouwd wordt als een distinctiemiddel, waarvan de mobilisa-
tie afhankelijk is van het bijzijn van studenten uit andere schooltypen 
met andere levensstijlen. 

2.5 Het belang van de netwerken van ouders rondom de 
school en school vriendschapsnetwerken voor het rookgedrag 
van Nederlandse middelbare schoolleerlingen

Een negatieve houding van ouders met betrekking tot roken zorgt voor 
een afnemende kans dat hun kinderen roken. Daarnaast blijkt ook de 
houding van de ouders van vrienden van belang. Vriendschapsnetwerken 
van de middelbare school mediëren het effect van de houding van 
ouders van vrienden met betrekking tot roken op het rookgedrag van de 
centrale actor. In sociale netwerkterminologie betekent dit dat sociale 
beïnvloeding reikt over twee stappen tussen mensen binnen een net-
werk. Deze bevindingen zijn in overeenstemming met de claim van 
Coleman en Hoffer (1987) over de relevantie van functionele gemeen-
schappen voor de ontwikkeling van adolescenten.  

 
3 Conclusie, discussie en aanbevelingen voor toekomstig 
onderzoek 

Wat is de relevantie van de hierboven samengevatte bevindingen voor 
het onderzoeksveld van jeugdstudies, de onderwijssociologie en het 
onderzoeksveld van gezondheidsstratificatie? Een belangrijke kwestie 
binnen het veld van jeugdstudies betreft de vraag of gelijkheid in (rook)
gedrag tussen vrienden valt te verklaren door selectie of beïnvloedings-
processen (Veenstra & Dijkstra, 2011; Veenstra & Steglich, 2012). 
Gebruikmakend van SIENA-modellen, toont deze studie aan dat beide 
mechanismen een rol spelen. Dit sluit aan bij eerdere studies die ook 
gebruikmaakten van longitudinale netwerkdata en SIENA-modellen 
(Mercken, Snijders, Steglich, & de Vries, 2009; Mercken, et al., 2010a, 
2010b; Mercken, Snijders, Steglich, & Vries, 2009). Echter, deze eerdere 
studies hielden geen rekening met de contexten van de schoolorganisa-
tie en schoolsetting, die van invloed blijken te zijn op het rookgedrag 
van scholieren. De bevindingen van deze studie laten zien dan schoolor-
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ganisatiekenmerken van belang zijn voor school vriendschapsnetwer-
ken. Dit inzicht is relevant voor landen met een sterk gedifferentieerd 
onderwijssysteem dat is gerelateerd aan sociaaleconomische ongelijk-
heid (dat op zijn beurt gerelateerd is aan ongelijkheid in gezondheid), 
zoals bijvoorbeeld in Nederland. Samenvattend: differentiatie is van 
invloed op in wat voor netwerk een leerling terechtkomt en dit heeft 
consequenties voor de mate van blootstelling aan rokende medeleerlin-
gen en dus voor de kans om te beginnen met roken. 

Binnen de onderwijssociologie is er met toenemende mate belang-
stelling voor de rol van differentiatie voor non-cognitieve uitkomsten 
zoals burgerschap, deviant gedrag en welzijn (Netjes et al. 2011a). Echter, 
gezondheid is binnen deze discussie onderbelicht. Om die reden is er 
binnen deze studie gekeken naar de rol van differentiatie voor rookge-
drag. Er is geen bewijs gevonden dat het schooltype direct het rookge-
drag beïnvloedt. Het rookgedrag van leerlingen van verschillende 
schooltypen wordt in de eerste plaats verklaard door het opleidingsni-
veau van de ouders en loopt via schooltypen. Schooltypen spelen dus 
een mediërende rol. Echter, vriendschapsnetwerken blijken een belang-
rijke factor te zijn om de toename in rookgedrag in het tweede leerjaar te 
verklaren. De houding van ouders van vrienden ten opzichte van roken 
wordt via het kanaal van de vriendschapsnetwerken doorgegeven, en die 
houding blijkt van invloed op het rookgedrag van leerlingen. 

De belangrijkste bevinding binnen het veld van gezondheidsstratifi-
catie is de relatie tussen sociaaleconomische positie en gezondheid. 
Volgens Mackenbach (1994, p. 76) weet niemand precies wat de verkla-
ring is voor dit verband. Maar in het geval van roken is er duidelijk aan-
getoond dat ouders een belangrijke rol spelen voor het rookgedrag van 
hun kinderen (Avenevoli & Merikangas, 2003; Engels, 1998). Aangezien 
er meer wordt gerookt door mensen met een lage sociaaleconomische 
status, hebben kinderen die in lage sociaaleconomische milieus opgroei-
en dus een grotere kans om te beginnen met roken. De bevindingen van 
deze studie onderschrijven dit. Daarnaast toont deze studie aan dat ook 
de ouders van vrienden er toe doen. Deze bevinding is ook relevant voor 
de discussie over de reikwijdte van sociale invloed binnen sociale net-
werken (Christakis & Fowler, 2007, 2008, 2009; Lyons, 2011). Deze stu-
die toont aan dat sociale beïnvloeding ten minste over twee stappen 
reikt. 

De beleidsrelevantie van de bovengenoemde bevindingen is dat bin-
nen rookpreventieprogramma’s rekening moet worden gehouden met 
het gegeven dat de schoolcontext van vriendschapsnetwerken en de 
sociale context van ouders thuis niet los van elkaar staan. Met andere 
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woorden, wat er binnen de schoolcontext gebeurt met betrekking tot 
roken, is deels afhankelijk van wat er in de thuissituatie gebeurt. 

Ondanks deze nieuwe en interessante bevindingen, heeft deze studie 
een aantal beperkingen. De eerste beperking is dat de LNDA alleen het 
vriendschapsnetwerk van tweedejaars scholieren in kaart brengt (dit is 
overigens een vooruitgang op de veelal op klassenniveau verzamelde 
data uit eerdere studies). De reden voor datacollectie binnen het tweede 
schooljaar was de sterkste toename in rookgedrag onder middelbare 
schoolleerlingen op deze leeftijd. Echter, een kenmerk van roken is dat 
het afhankelijkheid in de hand werkt. De vraag rijst daarom of in latere 
schooljaren gelijkheid in rookgedrag onder vrienden nog steeds kan 
worden verklaard door sociale beïnvloeding, aangezien het rookgedrag 
onder leerlingen minder sterk toeneemt naarmate de leeftijd stijgt. 
Hierdoor wordt selectie een meer voor de hand liggende verklaring 
(Veenstra & Dijkstra, 2011). Verder houden vriendschapsnetwerken niet 
op met bestaan aan het einde van het tweede schooljaar en kunnen 
vriendschappen ook bestaan tussen leerlingen uit verschillende school-
jaren. Om dus een nog beter inzicht te krijgen in de rol van vriend-
schapsnetwerken binnen middelbare scholen en differentiatie voor 
non-cognitieve uitkomsten is het wenselijk om data te verzamelen over 
meerdere schooljaren en verschillende leerjaren. De netwerken buiten 
de school zijn ook relevant voor het begrijpen van het (rook)gedrag van 
jongeren (Kiesner, et al., 2003). Vervolgonderzoek naar rookgedrag 
onder jongeren zou hiermee rekening moeten houden. Een tweede 
beperking is dat de data zijn verzameld in kleine gemeentes in landelijke 
gebieden. In dit soort gemeenschappen is de kans op de aanwezigheid 
van normafdwingend sociaal kapitaal groter dan in stedelijke gebieden. 
Daarbij komt dat in stedelijke gebieden relatief meer wordt gerookt. Een 
derde beperking van deze studie is dat data over de thuissituatie via de 
leerlingen is verzameld. Dit brengt problemen van betrouwbaarheid met 
zich mee. Zo bleek 26,6 procent van de respondenten het opleidingsni-
veau van zijn of haar ouders niet te weten. Om deze problemen te mini-
maliseren zullen ook de ouders betrokken moeten worden in toekomstig 
onderzoek. Hierdoor kunnen relevante achtergrondkenmerken beter in 
kaart worden gebracht en kan ook beter worden gekeken naar het socia-
le netwerk van ouders rond de schoolsetting. Een vierde beperking van 
deze studie is dat vijf datasets tot één dataset zijn samengevoegd. Dit 
heeft geleid tot te sterke relatie tussen schooltypen en schoollocatie. 
Daarom heeft deze studie niet kunnen controleren voor schoollocatie-
effecten. De assumptie in dit onderzoek is dus dat er geen verschil is in 
patronen tussen scholen. Toekomstig onderzoek moet uitwijzen of deze 
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assumptie correct is. Tot slot is het tot nu toe niet goed mogelijk om 
effectgrootte te meten (Veenstra & Steglich, 2012) en een modelfit te 
genereren (zoals een R²) met SIENA-modellen. Dit maakt het op dit 
moment moeilijk om de gevonden effecten te vergelijken met uitkom-
sten van andere typen statistische modellen. 

De wetenschappelijke contributie van deze studie is de volgende: er 
bestaat een beïnvloedingseffect over sociale afstand twee op het rookge-
drag van Nederlandse jongeren. Dit blijkt na controleren voor netwerk-
effecten, die mogelijk een bias vormen voor het effect van vrienden op 
roken. Deze bevinding vormt een bijdrage aan de groeiende literatuur, 
waarin complexe netwerkdynamiek wordt meegenomen bij onderzoek 
naar gedrag onder adolescenten (zie Veenstra en Dijkstra, 2011 voor een 
overzicht). Deze studie laat duidelijk zien dat instituties zoals het 
Nederlands onderwijssysteem, maar ook peer groep-dynamica en de 
socialisatie thuis, essentiële factoren zijn om het rookgedrag van jonge-
ren te kunnen begrijpen. In tegenstelling tot de alledaagse verklaring dat 
het beginnen met roken een daad van adolescente rebellie is, toont deze 
studie aan dat dit fenomeen grotendeels wordt gestuurd door sociale 
mechanismen.
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Appendix A 
Questionaire Wave One



150

Leerlingen onderzoek Universiteit van Amsterdam 2008/2009 
Onderzoeker: Drs. Chip Huisman 
 
LEES DIT GOED VOORDAT JE BEGINT: 
 
Dit onderzoek gaat over school, ouders, muziek, roken, drinken, vriendschap en ga zo maar door. 
Alles wat je op dit formulier invult, is vertrouwelijke informatie. Zodra de gegevens worden 
ingevoerd in de computer, wordt je naam vervangen door een nummer. Daarna wordt dit formulier 
vernietigd. Dus je naam wordt nergens geregistreerd en niemand zal erachter komen dat jij deze 
antwoorden hebt gegeven. Je kunt dus gerust eerlijk en serieus antwoord geven. Als je iets onduidelijk 
vindt, steek je je vinger op. Ik hoop het dan uit te kunnen leggen. Het onderzoek bestaat uit 45 vragen.  
 
BELANGRIJK: SCHRIJF IN BLOKLETTERS 
 
1. Naam school  ∟∟∟∟∟∟∟∟∟∟∟∟∟∟∟∟∟∟∟∟∟∟∟∟ 
 
2. Voornaam     ∟∟∟∟∟∟∟∟∟∟∟∟∟∟∟∟∟∟∟∟∟∟∟∟ 
 
3. Achternaam  ∟∟∟∟∟∟∟∟∟∟∟∟∟∟∟∟∟∟∟∟∟∟∟∟ 
 
4. Postcode (alleen de nummers) ∟∟∟∟ 
 
5. Ben je een  ∟ jongen of ∟ meisje 
 
6. Op wat voor soort school zit je? 
∟VMBO basisberoepsgerichte leerweg (BB) 
∟VMBO kaderberoepsgerichte leerweg (KB). 
∟VMBO gemengde leerweg (GL) 
∟VMBO theoretische leerweg (TL) 
∟HAVO 
∟VWO/atheneum/gymnasium 
 
7. Klas ∟∟∟∟ 
 
8. Wanneer ben je geboren? Dag   Maand   Jaar 
   ∟∟   ∟∟      ∟∟∟∟ 
 
9. In welk land ben je geboren? 
∟Nederland 
∟Suriname 
∟Nederlandse Antillen of Aruba 
∟Marokko 
∟Turkije 
∟In een ander land, namelijk: ∟∟∟∟∟∟∟∟∟∟∟∟∟∟∟∟∟∟ 
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10. In welk land zijn je vader en moeder geboren? 
VADER      MOEDER 
∟Nederland     ∟Nederland 
∟Suriname      ∟Suriname 
∟Nederlandse Antillen of Aruba   ∟Nederlandse Antillen of Aruba 
∟Marokko     ∟Marokko 
∟Turkije      ∟Turkije 
∟In een ander land, namelijk: __________  ∟In een ander land, namelijk:____________ 
 
11. Wat is de hoogste opleiding die je moeder heeft afgemaakt 
∟Lagere school of minder 
∟LBO (Huishoudschool of Technische school) 
∟MAVO 
∟HAVO 
∟VWO 
∟MBO 
∟HBO 
∟Universiteit  
∟Weet ik niet 
∟Niet van toepassing 

12. Wat is de hoogste opleiding die je vader heeft afgemaakt 
∟Lagere school of minder 
∟LBO (Bijv. Huishoudschool of L.T.S.) 
∟MAVO 
∟HAVO 
∟VWO 
∟MBO 
∟HBO 
∟Universiteit  
∟Weet ik niet 
∟Niet van toepassing 
 
13. In welke van de volgende vereniging(en) zijn je ouders actief? 
∟Politieke vereniging 
∟Kerkvereniging 
∟Buurtvereniging 
∟Sportvereniging 
∟Schoolvereniging 
∟Vakbond 
Anders namelijk: ∟∟∟∟∟∟∟∟∟∟∟∟∟∟∟∟∟∟ 
 
14. Werkt je vader? 
∟Ja 
∟Nee, mijn vader is huisman 
∟Nee, mijn vader is werkloos (werkzoekend) 
∟Nee, mijn vader is met (vervroegd) pensioen 
∟Nee, mijn vader is arbeidsongeschikt (WAO) 
∟Niet van toepassing 
 

15. Wat is het beroep van je vader? (wees zo nauwkeurig mogelijk) 
 
______________________________________________________________________ 
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16. Aan hoeveel personen geeft je vader leiding? 
∟Aan minder dan 5 
∟Aan 6 tot 10 
∟Aan 11 tot 15 
∟Aan 16 tot 20 
∟Aan meer dan 21   
∟Weet ik niet 
 
17. Werkt je vader in dit beroep als zelfstandige, of is hij in loondienst bij het bedrijfsleven of 
bij de overheid? 
∟ Loondienst bedrijfsleven 
∟ Loondienst overheid 
∟ Zelfstandige 
∟ Weet ik niet 

18. Werkt je moeder? 
∟Ja 
∟Nee, mijn moeder is huisvrouw 
∟Nee, mijn moeder is werkloos (werkzoekend) 
∟Nee, mijn moeder is met (vervroegd) pensioen 
∟Nee, mijn moeder is arbeidsongeschikt (WAO) 
∟Niet van toepassing 
 
19. Wat is het beroep van je moeder? (wees zo nauwkeurig mogelijk) 
 
______________________________________________________________________ 

20. Aan hoeveel personen geeft je moeder leiding? 
∟Aan minder dan 5 
∟Aan 6 tot 10 
∟Aan 11 tot 15 
∟Aan 16 tot 20 
∟Aan meer dan 21   
∟Weet ik niet

21. Werkt je moeder in dit beroep als zelfstandige, of is zij in loondienst bij het bedrijfsleven of 
bij de overheid? 
∟ Loondienst bedrijfsleven 
∟ Loondienst overheid 
∟ Zelfstandige 
∟ Weet ik niet 
 
22. Woon je bij je ouders? 
∟Ja 
∟Alleen bij m’n moeder 
∟Alleen bij m’n vader 
∟Ergens anders 

23. Wat voor cijfer had je op je laatste rapport voor de vakken: 
Engels_______ Nederlands_______ Wiskunde_______ 
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24. Word jij opgevoed met een bepaald geloof? 
∟ja, rooms-katholiek 
∟ja, protestant (zoals hervormd, gereformeerd of christelijk) 
∟ja, islamitisch 
∟ja, anders namelijk:_________________________ 
∟nee, niet gelovig opgevoed 

25. Spijbel je wel eens? 
∟Minder dan een keer per week 
∟1 a 2 keer per week 
∟5 a 6 keer per week 
∟Meer dan 6 keer per week 
∟Wil ik niet zeggen 

26. Wie zijn je vrienden op deze school?  
Voor deze vraag geldt: schrijf met BLOKLETTERS.   

  Klas Voornaam Achternaam 
1       
2       
3       
4       
5       
6       
7       
8       
9       
10       
11       
12       
13       
14       
15       

27. Wat doe je ‘s avonds naast je huiswerk? 
a
  Aantal avonden per week 
Gamen   
TV kijken   
Op straat hangen   
MSN’en, chatten    
Lezen   

b
Aantal 
avonden 
per week

Iets anders, 
namelijk:
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28. Doe je aan sport?  
Zo ja, welke: 
Sport 1 _______________________  Sport 2 _______________________ 
 
∟Wekelijks     ∟Wekelijks 
∟1 tot 3 keer per maand   ∟1 tot 3 keer per maand 
∟Minder dan een keer per maand  ∟Minder dan een keer per maand 
 
Sport 3 _______________________ 
∟Wekelijks 
∟1 tot 3 keer per maand 
∟Minder dan een keer per maand 

29. Wij willen graag weten hoe je je NU voelt: 
Welk rapportcijfer zou je jezelf nu geven:______ 
1= ik voel me nu ontzettend slecht tot 10= ik voel me nu ontzettend goed. 
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30. Ben je betrokken bij of lid van de dingen op de lijst in de onderstaande tabel?
Denk even na over de onderstaande lijst. Hoe vaak ga je naar bijeenkomsten of activiteiten van de 
organisaties waar je betrokken bij of lid van bent.  
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a. Leerlingenraad        
b. Een politieke jongerenorganisatie       
c. De schoolkrant       
d. Een milieubeweging (bv Greenpeace, Wereld   
Natuurfonds, Natuur Monumenten)        
e. Een VN of UNESCO vereniging       
f.  Een scholieren ruil of school partnerschapprogramma       
g. Een mensenrechtenorganisatie       
h. Vrijwilligers werk in de buurt        
i.  Collecte (geld ophalen)  voor een goed doel       
j.   Bij de padvinders (eventueel als begeleider)       
k.  Een culturele vereniging gebaseerd op je afkomst       
l.   Een computerclub       
m. Een kunst, muziek of toneelvereniging       
n.  Een kerkjongerengroep       

 
31. Heb je wel eens sigaretten of sjekkies gerookt, ook al was dat maar één sigaret/sjekkie of een 
paar trekjes? 
∟Ik heb nooit gerookt 
∟Ik heb 1 of 2 keer gerookt 
∟Ik rook af en toe, maar niet elke dag 
∟Ik heb vroeger gerookt, maar ik ben helemaal gestopt 
∟Ik rook elke dag 
 
32. Op een dag dat je rookt, hoeveel sigaretten of sjekkies rook je dan? 
∟Ik rook nooit 
∟Ik rook dan minder dan 1 sigaret 
∟Ik rook dan  ∟∟ sigaretten op een dag (aantal invullen) 
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33. Denk je dat je ooit zult gaan roken? 
∟Ik rook al (af en toe) 
∟Zeker wel 
∟Misschien wel 
∟Weet ik niet 
∟Waarschijnlijk niet 
∟Zeker niet 
 
34. Mag je thuis roken of zou je het mogen? 
Kies het huis waar je het meeste bent 
∟Ja, ik rook thuis 
∟Het mag, maar ik doe het niet 
∟Nee, het mag niet en ik doe het ook niet 
∟Nee, het mag niet maar ik doe het wel 
∟Weet ik niet 

35. Rookt je 
Moeder   ja ∟   nee ∟ 
Vader      ja ∟   nee ∟ 
 
36. Hoe vaak heb je een alcoholhoudende drank gedronken? We bedoelen het aantal 
gelegenheden, zoals een feestje, uitgaan of een avond thuis. 
Kruis op iedere regel één vakje aan 
aantal keren    0  1  2   3   4   5  6   7  8  9  10  11-19  20-39  40 keer of vaker 
In je hele leven                   ∟ ∟∟∟ ∟ ∟∟ ∟∟∟ ∟    ∟       ∟              ∟ 
In de laatste 12 maanden   ∟ ∟∟∟ ∟ ∟∟ ∟∟∟ ∟    ∟       ∟              ∟ 
In de laatste 4 weken         ∟ ∟∟∟ ∟ ∟∟ ∟∟∟ ∟    ∟       ∟              ∟ 
 
37. Op hoeveel van de vier DOOR-DE-WEEKSE dagen drink je meestal alcohol? 
Dus van maandag tot en met donderdag 
∟4 dagen 
∟3 dagen 
∟2 dagen 
∟1 dag 
∟Ik drink (meestal) niet op door-de-weekse dagen 
 
38. Als je op een DOOR-DE-WEEKSE dag drinkt, hoeveel alcohol (glazen, flesjes of blikjes) 
drink je dan meestal op zo’n dag? Dus van maandag tot en met donderdag 
∟11 glazen of meer per dag 
∟7-10 glazen per dag 
∟6 glazen per dag 
∟5 glazen per dag 
∟4 glazen per dag 
∟3 glazen per dag 
∟2 glazen per dag 
∟1 glas per dag 
∟Ik drink (meestal) niet op door-de-weekse dagen 
 
39. Op hoeveel van de drie WEEKEND-DAGEN drink je meestal alcohol? 
Dus vrijdag, zaterdag en zondag 
∟3 dagen 
∟2 dagen 
∟1 dag 
∟Ik drink (meestal) niet in het weekend 
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40. Als je op een WEEKEND-DAG drinkt, hoeveel alcohol (glazen, flesjes of blikjes) drink je 
dan meestal op zo’n dag? 
Dus vrijdag, zaterdag of zondag 
∟20 of meer glazen per dag 
∟15-19 glazen per dag 
∟11-14 glazen per dag 
∟7-10 glazen per dag 
∟6 glazen per dag 
∟5 glazen per dag 
∟4 glazen per dag 
∟3 glazen per dag 
∟2 glazen per dag 
∟1 glas per dag 
∟Ik drink (meestal) niet op weekend-dagen 
 
41. DE LAATSTE KEER dat je alcohol hebt gedronken, hoeveel (glazen, flesjes of blikjes) 
alcohol heb je toen gedronken? 
∟Ik drink nooit alcohol 
∟Minder dan één drankje 
∟Ik heb de laatste keer ∟∟drankjes gedronken (aantal invullen) 

42. Hoe vaak heb je wiet (marihuana) of hasj gebruikt? 
Kruis op iedere regel één vakje aan 
aantal keren       0  1  2  3   4  5   6  7  8  9  10  11-19  20-39  40 keer of vaker 
In je hele leven                  ∟∟∟∟∟ ∟ ∟ ∟∟∟∟      ∟       ∟              ∟ 
In de laatste 12 maanden ∟∟∟∟∟ ∟ ∟ ∟∟∟∟      ∟       ∟              ∟ 
In de laatste 4 weken  ∟∟∟∟∟ ∟ ∟ ∟∟∟∟      ∟       ∟              ∟ 

43. Als je wiet of hasj rookt hoeveel joints rook je dan gemiddeld per keer? 
∟Ik rook nooit wiet of hasj 
∟Minder dan 1 joint, ik rook met anderen mee 
∟Dan rook ik gemiddeld ∟∟  joints (aantal invullen) 
 
44. Waar zitten je meeste vrienden: 
∟In deze klas? 
∟In andere klassen op deze school? 
∟Buiten deze school? 
∟Ik heb geen vrienden.  
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45. Hieronder zie je een aantal muziekstijlen. Welke stijlen vind jij goed of juist niet goed? (Als 
je een stijl niet kent, vink dan de optie ‘ken ik niet’ aan)

  Ken ik niet Helemaal niet goed Niet goed Goed Heel goed Geen mening 
1. Top 40        
2. Dance       
3. Techno       
4. Lounge       
5. Trance       
6. R&B       
7. Rap/Hiphop       
8. Rock       
9. Heavy metal       
10. Alternatief       
11. Soul, Rhythm, Blues        
12. Reggae       
13. Latin pop       
14. Ballads        
15. Nederlandstalige pop       
16. 70's pop       
17. 80's pop       
18. 90's pop       
19. Hard rock       
20. Boybands       
21. Eurohouse       
22. Dancehall       
23. Kinderpop       
24. Levenslied        
25. Hardhouse       
26. Electro       
27. Turkse popmuziek       
28. Marokkaanse popmuziek       
29. Rai       
30. Gothic       
31. Punk       
32. Jazz       
33. Klassieke muziek       
34. Country        
35. Singer/Songwriter       
36. Idols       
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Appendix B 
Questionaire Wave Two
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Leerlingenonderzoek Universiteit van Amsterdam 2008/2009 

Onderzoeker: Chip Huisman  
 
LEES DIT GOED VOORDAT JE BEGINT: 
 
Dit onderzoek is gericht op school, ouders, roken, drinken, vriendschap en ga zo maar door.  
Alles wat je op dit formulier invult is vertrouwelijke informatie. Zodra de gegevens worden ingevoerd 
in de computer, word je naam vervangen door een nummer. Daarna wordt dit formulier vernietigd. 
Dus je naam wordt nergens geregistreerd en niemand zal erachter komen dat jij deze antwoorden hebt 
gegeven. Je kunt dus gerust eerlijk en serieus antwoord geven. 
Als je iets onduidelijk vindt, steek je je vinger op. Ik hoop het dan uit te kunnen leggen.  
 
BELANGRIJK: SCHRIJF IN BLOKLETTERS 
 
1. Voornaam     ∟∟∟∟∟∟∟∟∟∟∟∟∟∟∟∟∟∟∟∟∟∟∟∟ 
 
2. Achternaam  ∟∟∟∟∟∟∟∟∟∟∟∟∟∟∟∟∟∟∟∟∟∟∟∟ 
 
3. Klas ∟∟∟∟ 
 
4. Wie zijn je vrienden IN DE TWEEDE KLASSEN op deze school? 
  Klas Voornaam Achternaam 
1       
2       
3       
4       
5       
6       
7       
8       
9       
10       
11       
12       
13       
14       
15       
 
 
 
5. Spijbel je wel eens? (Als je nooit spijbelt, vul je de eerste optie in) 
∟Minder dan een keer per week 
∟1 a 2 keer per week 
∟5 a 6 keer per week 
∟Meer dan 6 keer per week 
∟Wil ik niet zeggen 
 
 
 
 
 
6. Ben je betrokken bij of lid van de dingen op de lijst in de onderstaande tabel?  
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6. Ben je betrokken bij of lid van de dingen op de lijst in de onderstaande tabel?
Denk even na over de onderstaande lijst. Hoe vaak ga je naar bijeenkomsten of activiteiten van de 
organisaties waar je betrokken bij of lid van bent.  
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a. Leerlingenraad  □ □ □ □ □ □ 
b. Een politieke jongerenorganisatie □ □ □ □ □ □ 
c. De school krant □ □ □ □ □ □ 
d. Een milieubeweging (bv Greenpeace, wereld 
natuurfonds, natuur monumenten)  

□ □ □ □ □ □ 

e. Een VN of UNESCO vereniging □ □ □ □ □ □ 
f. Een scholieren ruil of school partnerschapprogramma □ □ □ □ □ □ 
g. Een mensenrechtenorganisatie □ □ □ □ □ □ 
h. Vrijwilligers werk in de buurt  □ □ □ □ □ □ 
i. Collecte (geld ophalen)  voor een goed doel □ □ □ □ □ □ 
j. Bij de padvinders (eventueel als begeleider) □ □ □ □ □ □ 
k. Een culturele vereniging gebaseerd op je afkomst □ □ □ □ □ □ 
l. Een computerclub □ □ □ □ □ □ 
m. Een kunst, muziek of toneelvereniging □ □ □ □ □ □ 
n. Een kerkjongerengroep □ □ □ □ □ □ 

 
7. Heb je wel eens sigaretten of sjekkies gerookt, ook al was dat maar één sigaret/sjekkie of een 
paar trekjes? 
∟ik heb nooit gerookt 
∟ik heb 1 of 2 keer gerookt 
∟ik rook af en toe, maar niet elke dag 
∟ik heb vroeger gerookt, maar ik ben helemaal gestopt 
∟ik rook elke dag 
 
8. Op een dag dat je rookt, hoeveel sigaretten of sjekkies rook je dan? 
∟ik rook nooit 
∟ik rook dan minder dan 1 sigaret 
∟ik rook dan  ∟∟ sigaretten op een dag (aantal invullen) 
 
9. Denk je dat je ooit zult gaan roken? 
∟ik rook al (af en toe)   ∟weet ik niet 
∟zeker wel   ∟waarschijnlijk niet 
∟misschien wel  ∟zeker niet 
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10. Mag je thuis roken of zou je het mogen? 
Kies het huis waar je het meeste bent 
∟ja, ik rook thuis 
∟het mag, maar ik doe het niet 
∟nee, het mag niet en ik doe het ook niet 
∟nee, het mag niet maar ik doe het wel 
∟weet ik niet 
 
11. Hoe vaak heb je een alcoholhoudende drank gedronken? We bedoelen het aantal 
gelegenheden, zoals een feestje, uitgaan of een avond thuis. 
Kruis op iedere regel één vakje aan 
aantal keren    0   1   2   3   4   5  6   7  8  9  10 11-19  20-39  40 keer of vaker 
in je hele leven                       ∟ ∟∟  ∟ ∟ ∟∟ ∟∟∟  ∟    ∟       ∟              ∟ 
in de laatste 12 maanden       ∟ ∟∟  ∟ ∟ ∟∟ ∟∟∟  ∟    ∟       ∟              ∟ 
in de laatste 4 weken              ∟ ∟∟  ∟ ∟ ∟∟ ∟∟∟  ∟    ∟       ∟              ∟ 
 
12. Op hoeveel van de vier DOOR-DE-WEEKSE dagen drink je meestal alcohol? 
Dus van maandag tot en met donderdag. 
∟4 dagen 
∟3 dagen 
∟2 dagen 
∟1 dag 
∟ik drink (meestal) niet op door-de-weekse dagen 
 
13. Als je op een DOOR-DE-WEEKSE dag drinkt, hoeveel alcohol (glazen, flesjes of blikjes) 
drink je dan meestal op zo’n dag? Dus van maandag tot en met donderdag. 
∟11 glazen of meer per dag 
∟7-10 glazen per dag 
∟6 glazen per dag 
∟5 glazen per dag 
∟4 glazen per dag 
∟3 glazen per dag 
∟2 glazen per dag 
∟1 glas per dag 
∟ik drink (meestal) niet op door-de-weekse dagen 

14. DE LAATSTE KEER dat je alcohol hebt gedronken, hoeveel (glazen, flesjes of blikjes) 
alcohol heb je toen gedronken? 
∟ik drink nooit alcohol 
∟minder dan één drankje 
∟ik heb de laatste keer  ∟∟drankjes gedronken (aantal invullen) 
 
15. Op hoeveel van de drie WEEKEND-DAGEN drink je meestal alcohol? 
Dus vrijdag, zaterdag en zondag 
∟3 dagen 
∟2 dagen 
∟1 dag 
∟ik drink (meestal) niet in het weekend 
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16. Als je op een WEEKEND-DAG drinkt, hoeveel alcohol (glazen, flesjes of blikjes) drink je 
dan meestal op zo’n dag? Dus vrijdag, zaterdag of zondag. 
∟20 of meer glazen per dag 
∟15-19 glazen per dag 
∟11-14 glazen per dag 
∟7-10 glazen per dag 
∟6 glazen per dag 
∟5 glazen per dag 
∟4 glazen per dag 
∟3 glazen per dag 
∟2 glazen per dag 
∟1 glas per dag 
∟ik drink (meestal) niet op weekend-dagen 

17. Hoe vaak heb je wiet (marihuana) of hasj gebruikt? 
Kruis op iedere regel één vakje aan 
aantal keren       0   1  2  3    4    5   6  7  8  9  10   11-19  20-39  40 keer of vaker 
in je hele leven                  ∟ ∟∟∟  ∟ ∟ ∟ ∟∟∟∟      ∟       ∟              ∟ 
in de laatste 12 maanden ∟ ∟∟∟  ∟ ∟ ∟ ∟∟∟∟      ∟       ∟              ∟ 
in de laatste 4 weken  ∟ ∟∟∟  ∟ ∟ ∟ ∟∟∟∟      ∟       ∟              ∟ 
 
18. Als je wiet of hasj rookt hoeveel joints rook je dan gemiddeld per keer? 
∟ik rook nooit wiet of hasj 
∟minder dan 1 joint, ik rook met anderen mee 
∟   dan rook ik gemiddeld ∟∟  joints (aantal invullen) 
 
19. Wij willen graag weten hoe je je NU voelt: 
Welk rapportcijfer zou je jezelf nu geven:______ 
0= ik voel me nu ontzettend slecht tot 10= ik voel me nu ontzettend goed. 

20. Wat doe je s’avonds (behalve huiswerk)? 
  Aantal avonden per week  
 0    1     2     3     4     5    6    7  
Gamen □   □   □   □    □   □   □   □ 
TV kijken □   □   □   □    □   □   □   □ 
Op straat hangen □   □   □   □    □   □   □   □ 
MSN’en, chatten  □   □   □   □    □   □   □   □ 
Lezen □   □   □   □    □   □   □   □ 
Iets anders, namelijk: □   □   □   □    □   □   □   □ 
 
21. Hoeveel boeken zijn er bij jou thuis in huis? Kruis aan wat van toepassing is.  
(GEMIDDELD STAAN ER ONGEVEER 40 BOEKEN OP EEN METER BOEKENPLANK. 
TIJDSCHRIFTEN, KRANTEN EN SCHOOLBOEKEN TELLEN NIET MEE). 
0-10 boeken  □ 
11-25 boeken □ 
26-100 boeken □ 
101-200 boeken □ 
201-500 boeken □ 
500 of meer boeken □ 

22. Hoeveel badkamers heb je thuis? 
∟ Nee, geen   ∟ Ja, een   ∟ Ja, twee of meer 
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23. Hieronder zie je een aantal muziekstijlen. Welke stijlen vind jij goed of juist niet goed? 
 (Als je een stijl niet kent, vink dan de optie ‘ken ik niet’ aan). 

  ken ik niet 
helemaal  
niet goed niet goed goed heel goed geen mening

1. Top 40  □ □ □ □ □ □ 
2. Dance □ □ □ □ □ □ 
3. Techno □ □ □ □ □ □ 
4. Lounge □ □ □ □ □ □ 
5. Trance □ □ □ □ □ □ 
6. R&B □ □ □ □ □ □ 
7. Rap/Hiphop □ □ □ □ □ □ 
8. Rock □ □ □ □ □ □ 
9. Heavy metal □ □ □ □ □ □ 
10. Alternatief □ □ □ □ □ □ 
11. Soul, Rhythm, Blues  □ □ □ □ □ □ 
12. Reggae □ □ □ □ □ □ 
13. Latin pop □ □ □ □ □ □ 
14. Ballads  □ □ □ □ □ □ 
15. Nederlandstalige pop □ □ □ □ □ □ 
16. 70's pop □ □ □ □ □ □ 
17. 80's pop □ □ □ □ □ □ 
18. 90's pop □ □ □ □ □ □ 
19. Hard rock □ □ □ □ □ □ 
20. Boybands □ □ □ □ □ □ 
21. Eurohouse □ □ □ □ □ □ 
22. Dancehall □ □ □ □ □ □ 
23. Kinderpop □ □ □ □ □ □ 
24. Levenslied  □ □ □ □ □ □ 
25. Hardhouse □ □ □ □ □ □ 
26. Electro □ □ □ □ □ □ 
27. Turkse popmuziek □ □ □ □ □ □ 
28. Marokkaanse popmuziek □ □ □ □ □ □ 
29. Rai □ □ □ □ □ □ 
30. Gothic □ □ □ □ □ □ 
31. Punk □ □ □ □ □ □ 
32. Jazz □ □ □ □ □ □ 
33. Klassieke muziek □ □ □ □ □ □ 
34. Country  □ □ □ □ □ □ 
35. Singer/Songwriter □ □ □ □ □ □ 
36. Idols □ □ □ □ □ □ 
 
24. Van hoeveel leerlingen op deze school gaan jouw ouders/verzorgers met hun 
ouders/verzorgers om?  (met “omgaan” wordt bedoeld: van een gesprekje bij de bakker tot bij 
elkaar op de verjaardag komen) 
0   1  2   3  4  5    6 of meer  Weet ik niet 
∟ ∟ ∟ ∟ ∟ ∟ ∟  ∟ 
 
25. Hoe vaak zijn je ouders/verzorgers het afgelopen jaar naar een ouderavond op school 
geweest?
0   1  2   3  4  5    6 of meer  Weet ik niet 
∟ ∟ ∟ ∟ ∟ ∟ ∟  ∟ 
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26. Doe je aan sport? (maximaal drie sporten) 
∟ Ik doe niet aan sport 
Zo ja, welke sport 
Sport 1 _______________________ Sport 2 _______________________ 
∟Wekelijks     ∟Wekelijks 
∟1 tot 3 keer per maand   ∟1 tot 3 keer per maand 
∟Minder dan een keer per maand  ∟Minder dan een keer per maand 
 
Sport 3 _______________________ 
∟Wekelijks 
∟1 tot 3 keer per maand 
∟Minder dan een keer per maand 
 
27. Welke krant(en) lezen je ouders/verzorgers? 
∟ Telegraaf   ∟ NRC Handelsblad ∟ AD  
∟ Noord-Hollands Dagblad ∟ Trouw  ∟ Volkskrant 
∟ Parool   ∟Lokale krant   ∟ Geen krant 
∟ Anders, namelijk:_______________________________ 
 
28. Hoeveel computers hebben jullie thuis? 
∟ Nee, geen één  ∟ Ja, één   ∟ Ja, twee of meer 
 
29. Hoe vaak ben je met je ouders/verzorgers naar het buitenland op vakantie geweest de laatste 
12 maanden?  
∟ Geen één keer ∟ Eén keer ∟ Twee keer  ∟ Drie keer of meer 
 
30. Hoeveel zakgeld krijg je per WEEK? (dus GEEN bijbaantjes of kledinggeld) 
______ Euro.  ∟ Zeg ik niet.  
 
31. Hoeveel auto’s hebben je ouders/verzorgers? 
∟ Geen één  ∟ Ja, één auto   ∟ Ja, twee of meer auto’s 
 
32. Hebben je ouders/verzorgers thuis een schoonma(a)k(st)er in dienst? 
∟ Nee   ∟Ja 
 
33. Hebben je ouders/verzorgers thuis een tuinman in dienst? 
∟ Nee   ∟Ja 

34.Welke van de volgende dingen heb je thuis? 
  Ja 
A Een bureau om je huiswerk aan te maken □ 
B Een eigen kamer (die je niet hoeft te delen met bijvoorbeeld een broer(tje of zus(je)) □ 
C Een rustige plek om je huiswerk te maken □ 
D Een computer die je kan gebruiken voor het maken van je huiswerk □ 
E Een internet verbinding □ 
F Een eigen rekenmachine □ 
G Klassieke literatuur (bijvoorbeeld Shakespeare) □ 
H Dichtbundel/boeken met poëzie  □ 
I Kunst (zoals schilderijen of beelden) □ 
J  Boeken die je helpen met je huiswerk (bijvoorbeeld een encyclopedie)  □ 
K Een woordenboek □ 
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Source questions 

Source:  Questionnaire 1 Questionnaire 2 
 Question(s): Question(s): 
Student Survey Amsterdam (Scholierenenquête 
Amsterdam) 2004 (Van de Werfhorst, 2005) 

13-21, 23, 25  5 

Dutch National School Survey on Substance Use 
(Peilstationsonderzoek) 2007, Trimbos Institute 
(Monshouwer et al. 2004, 2008).  

22, 24, 29, 31-43 7-19 

 Aanvullend Voorzieningen 
Gebruik Survey(AVO). Sociaal Cultureel Plan Bureau.  

28 29 

Civic Knowledge and Engagement, An IEA  
Study of Secondary Students in Sixteen Countries. The 
International Association for the Evaluation of 
Educational Achievement. (Amadeo, Torney-Purta, 
Lehmann, Husfeldt, & Nikolova, 2002) 

30 6 

Ter Bogt, Raaijmakers, Vollebergh, Van Wel, & 
Sikkema (2003).  

45 23 

Programme for International Student Assessment 
(PISA) OECD. http://www.oecd.org/pisa/  

 21, 22, 28-34 
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