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Introduction  

 

Psychosocial theories of health behavior and empirical evidence suggest that the decision to 

start smoking and the timing of smoking initiation is influenced by a broad array of individual and 

socio-environmental factors. The interplay between these factors explains why some youngsters 

refrain from smoking, while others are more receptive or, so to speak, are just waiting for the right 

moment to inhale. In an attempt to address various questions concerning smoking onset, and the 

development of a more persistent smoking pattern, the current thesis presents a number of studies 

which focus on factors known to be the most powerful sources of social influence; namely, parents 

and peers. Moreover, we have included some of the most important individual factors considered to be 

predictors of smoking (e.g., personality and cognitions). In addition, earlier studies on adolescent 

smoking behavior consider adolescents to be a relatively homogenous group of individuals and 

thereby ignore the fact that some groups are particularly vulnerable to the detrimental health 

consequences of smoking. To address this issue, some of the studies presented in this thesis include a 

subsample of adolescents with asthma.  

Below we first address the prevalence of smoking and smoking-related health risks; then, 

more specifically, we will discuss asthma and elaborate on the increased health risks for people with 

asthma who smoke. In preventing people from smoking, one should aim at the group most likely to 

start smoking. Therefore, we discuss why adolescence is a period in which youngsters are most likely 

to engage in risk behavior (i.e., smoking). This is followed by a summary of the main categories of 

risk factors in smoking, followed by a rationalization of how these different risk factors may relate to 

smoking in adolescents with asthma. Subsequently, before ending this chapter with an outline of each 

study in this thesis, we briefly discuss the methodological issues involved in the studies presented.  

 

Prevalence of smoking and smoking-related health risks 

According to the World Health Organization (WHO), tobacco use is responsible for 

approximately five million deaths a year (WHO, 2005). Besides this, tobacco is considered to be the 

fourth most common risk factor for diseases worldwide. Scientists first acknowledged the link 

between lung cancer and tobacco use in the 1950s (e.g., Doll & Hill, 1950). Nowadays, tobacco use is 

considered to be partly accountable for the development of cancer in the lungs, larynx, esophagus, 

mouth and bladder, and to make a serious contribution to cancer of the cervix, pancreas and kidneys 

(WHO, 2005). Moreover, it is widely established that smoking is a prime factor in heart disease, 

stroke, and chronic lung diseases such as chronic obstructive pulmonary diseases (COPD) and asthma. 

If the current increasing trend of smoking continues worldwide, the WHO estimated that around 2030, 

smoking will kill one in six people (WHO, 2005).  

Despite the serious health consequences and disturbing numbers, every day worldwide 

approximately 80,000 to 100,000 children take up smoking (WHO, 2005). Of those adolescents who 
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started smoking, approximately 50% will develop a persistent smoking pattern which will last for 15 

to 20 years. About half of all cigarette smokers will eventually be killed due to the consequences of 

smoking (Doll, Peto, Wheatley, Gray, & Sutherland, 1994). In the Netherlands1, results from the 

annual use of tobacco monitor show that in 2005, 27.7% of the Dutch population was a smoker, 30.8% 

was a former smoker, and 41.5% had never smoked (STIVORO, 2005). Among youth, at the age of 12 

years, 24% reported having ever smoked a cigarette; this percentage increased to 65% at age 17 years. 

At the age of 12 years, 2% reported smoking during the last four weeks; this percentage increases to 

40% at the age of 17 years. At 12 years, 1% reported daily smoking, whereas at age 17 years 30% 

reported daily smoking. Evidently, there is an enormous increase of smoking which takes off at 

approximately 12 years of age and develops throughout adolescence (to 17 years).  

 

Asthma: the scope of the problem 

Apart from the general health risks that are related to tobacco use and cigarette smoking, 

certain groups of adolescents have an increased vulnerability to these health risks. In this thesis we 

concentrate on one group in particular, namely adolescents with asthma. Asthma is a chronic 

inflammatory condition which is characterized by inflammatory cell infiltration of the airways with 

activated T cells and eosinophils, reversible bronchoconstriction, and bronchial hyperresponsiveness, 

which ultimately leads to respiratory symptoms (Laitinen, Laitinen, & Haahtela, 1993). Around the 

world approximately 300 million people suffer from asthma and this number is increasing. It is 

expected that mortality rates will increase by 20% in the next ten years if urgent action is not taken 

(WHO, 2005). Moreover, asthma is recognized as being the most common chronic illness in 

childhood.  

Recent studies have located candidate gene regions (e.g., interleukin 9), that may determine 

susceptibility to this type of hyperresponsiveness (Hall, 1998; Nicolaides, Holroyd, Ewart, Eleff, 

Kiser, Dragwa, et al., 1997). Nevertheless, studies on twins have shown that the hereditary 

contribution to the expression of asthma is estimated between 36% and 79% (Koppelman, Meijer, 

Bleeker, Clark, Godfrey, Lee, & Thomson, 2000), indicating that both genetics and environmental 

factors play a role in the expression of asthma. An important environmental risk factor for developing 

asthma is active smoking or exposure to environmental tobacco smoke (ETS). Not only can smoking 

or ETS exposure exacerbate respiratory symptoms, there is evidence that active smoking among those 

with asthma causes a more rapid decline in pulmonary function, and higher rates of hospitalisation 

(Althuis, Sexton, & Prybylski, 1999; Lange, Parner, Vestbo, Schnor, & Jensen, 1998; Sippel, Pedula, 

Vollmer, Buist, & Osborne, 1999). Moreover, in the long run, the effects of active smoking among 

people with asthma are even more serious since the risk of developing COPD is particularly high for 

people with asthma who smoke (George, 1999; Martin, Landau, & Phelan, 1982). Knowing this, one 

                                                 
1 This thesis primarily deals with data from the Netherlands. 
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would assume that people with asthma are less likely to initiate smoking; however, this is not the case. 

Studies have shown that people with asthma have similar, or even higher, smoking rates (Eisner, 

Yelin, Trupin, & Blanc, 2001; Kaplan, & Mascie-Taylor, 1997; Precht, Keiding, & Madsen, 2003;  

Zbikowski, Klesges, Robinson, & Alfano, 2002), which justifies the need to study those with asthma 

and their smoking behavior.  

 

Adolescence: A period of upheaval? 

Before addressing the factors that either magnify or mitigate the likelihood that an individual 

starts smoking, we explore the question why adolescents in particular are vulnerable to risk behavior. 

Indeed, there are biological factors that explain why adolescents are particularly likely to start 

smoking. Whereas neurobiological studies have shown that neurotransmitter systems are involved in 

interacting with substances or drugs, drug exposure may be particularly harmful for the still 

developing brain. Moreover, the relatively late development of brain circuits that regulate emotions, 

judgment and inhibitory control may explain part of the adolescent receptivity for substance use at this 

stage (Volkow, 2005). On a psychological level, the final stage of cognitive development and formal 

operational reasoning takes place during adolescence (e.g., Flavell, 1982). Moreover, new cognitions 

and beliefs become salient as an important part of identity development, increasing autonomy and 

social competence in order to prepare youngsters for adulthood. Together with this cognitive and 

intellectual development, adolescence has been viewed as a time of increasing peer influence (Berndt, 

1979; Steinberg & Silverberg, 1986). Whereas some theorists refer to this development as a shift by 

which parental influence is replaced by peer influence, others look at this shift as a balance, i.e. 

increasing peer influence balancing the decreasing impact of parents (Kandel & Lesser, 1972).  

All these changes in terms of neurobiological, cognitive, and intellectual development, and increasing 

peer influence help adolescents in preparing them for adulthood. However, at the same time, these 

changes often go along with the development of adolescent problem behavior (Jessor, 1991; Jessor, 

Donovan, & Costa, 1991) such as delinquency, depression, and experimentation with substance use, 

which may help them feel like an adult (Engels, Knibbe, & Drop, 1999). However, these 

developments alone do not explain why some adolescents start smoking and others do not. In other 

words, we are looking for factors that increase the individual vulnerability to smoking. 

 

Risk factors 

 

As the latter paragraph suggests, adolescence comprises a period in life in which youngsters 

are most likely to be confronted with several risk behaviors. To identify factors involved in risk 

behavior, it is important to scrutinize factors that refer to individual as well as environmental 

precursors that persons are exposed to during this period. The following paragraphs describe factors 
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that refer to the individual, such as genes, personality, emotional well-being, and cognitions. In the 

subsequent paragraphs environmental factors, such as parents and peers, will be discussed. 

 

Individual factors 

Genes. On the most individual and pre-determined level, genes function as important 

predictors of behavior in general and smoking in particular. Attempts have been made since the 1990s 

to determine the extent to which smoking behavior could be attributed to genetic influences. In a 

Dutch study including 1,600 twin pairs, it was found that 31% of the inter-individual variation in 

smoking behavior could be attributed to genetic factors (Boomsma, Koopmans, Van Doornen, & 

Orlebeke, 1994). In a recent study among 414 pairs of identical and same-sex twin pairs, genes appear 

to account for 30% of the variation in smoking (White, Hopper, Wearing, & Hill, 2003). After having 

obtained evidence for significant heritability of smoking, researchers tried to identify chromosomal 

regions involved in smoking. Although linkage studies have only partially unraveled the molecular 

genetic mechanisms involved in smoking, current findings allow to conclude that, whereas 

environmental factors seem to be more important during the process of smoking initiation, the impact 

of genetic factors increases with age and seems to play a more important role in the number of 

cigarettes smoked (Vink, Willemsen, & Boomsma, 2003). 

Personality and emotional well-being. In addition to genetic influences that increase the risk 

for smoking, various theories emphasize the importance of personality traits and affective states of 

adolescents in explaining substance use. In a review on psycho-social theories of experimental 

substance use (ESU), Petraitis, Flay and Miller (1995) tried to organize the pieces in the puzzle by 

summarizing the most dominant theories that capture the bulk of known psycho-social predictors of 

ESU. Individual differences in personality have been considered to provide clues for predictors of 

smoking (Burt, Dinh, Peterson, & Sarason, 2000) and other variations of health risk behavior (Robins, 

John, Caspi, Moffitt, & Stouthamer-Loeber, 1996). Personality factors have been associated with 

alcohol dependence (e.g., Schuckit, Tipp, Bucholz, Nurnberger, Hesselbrock, Crowe, & Kramer, 

1997; Stabenau, 1990), and certain personality variables (such as rebelliousness and risk taking) have 

shown to increase the likelihood for smoking initiation (Burt, et al., 2000). Other researchers using the 

Five-Factor Model of personality traits found positive relationships between current smoking and 

neuroticism, agreeableness, and conscientiousness (Terracciano & Costa, 2004). Even though general 

traits that may magnify or mitigate the likelihood for adolescent smoking have been identified, only a 

few studies explored the predictability of the Five-Factor Model of personality in a nationwide sample, 

while looking at factors that may or may not moderate the link. Moreover, most studies that did 

concentrate on personality and smoking used adult samples rather than samples of adolescents.  

Closely related to the idea that certain personality traits increase the risk for smoking, some studies 

investigated whether emotional well-being is an important factor in determining whether or not an 

individual will smoke. Indeed, evidence has been found for the idea that people decide to engage in 
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substance use as a form of self-medication (e.g., Carmody, 1989). Moreover, it was found that subjects 

who reported high levels of depression and anxiety were twice as likely to be smokers after the 

potential confounders of education level, gender, alcohol use, and parental smoking were controlled 

for. Regular smokers were almost twice as likely as occasional smokers to report high levels of 

depression and anxiety (Patton, Hibbert, Rosier, Carlin, Caust, & Bowes, 1996). Whereas most studies 

that concentrated on the link between depression and smoking focused on clinical samples, little is 

known about the effect of depressive feelings (depressive mood) in non-clinical nationwide samples.  

Cognitions. Another cluster of theories as suggested by Petraitis et al. (1995), refers to theories 

that emphasize the importance of cognitive-affective factors. These theories state that decisions to 

engage in substance use lie in expectancies and perceptions, and the effects of other variables 

mediated by these cognitions (Petraitis, et al.). Whereas genetic makeup and personality traits are 

relatively stable, other individual factors (such as cognitions) are more likely to change and be liable 

to environmental influences. During adolescence, young people form ideas and thoughts which 

subsequently affect behavioral changes. Among the most widely applied theories that aim at cognitive-

affective factors is the Theory of Planned Behavior, a modification of the Theory of Reasoned Action 

(Fishbein & Ajzen, 1975), which postulates that human behavior is guided by three kinds of 

considerations (Ajzen, 1991). With respect to smoking, expectations about the eventual consequences 

lead to a favorable or unfavorable attitude towards smoking, beliefs about the normative expectations 

of important others lead to subjective norms, and beliefs about the presence of factors that may 

facilitate or hinder the performance of this behavior lead to self-efficacy to resist smoking. Intention is 

a function of these three determinants and, in its turn, is assumed to be an immediate antecedent of 

smoking. According to the Theory of Planned Behavior, factors other than the three mentioned 

constructs primarily affect behavior by shaping these constructs (Ajzen, 1991; Flay, Fu, Siddiqui, Day, 

Hedeker, Petraitis, Richardson, & Sussman, 1994). Whereas a large number of studies have tested the 

predictive value of the cognitions incorporated in these models, hardly any studies have focused on 

environmental (i.e., distal) factors that may function as antecedents of these cognitions, and therefore 

important predictors. In this thesis we will elaborate on the Theory of Planned Behavior by 

concentrating on parental factors that precede cognitions (i.e., frequency and quality of 

communication about smoking).   

 

Environmental factors 

Until now, we have mainly discussed the impact of individual factors on adolescent smoking. 

However, the studies presented in this thesis will for the most part deal with psycho-social factors and 

models in which individual and environmental factors interact. In the following paragraphs, we 

describe different factors that relate to the social environment of the adolescent. Although other social 

agents may play a relevant role in adolescent smoking (such as siblings, teachers, etc.), parents and 
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peers are considered to be the two basic players in the social environment of adolescents. We first 

discuss factors that relate to parents and subsequently discuss factors that relate to peers.  

 

Parents 

According to Petraitis et al. (1995), an important part of theories emphasize the concept of 

social learning, and focus on social and interpersonal influences in explaining ESU. According to the 

Social Cognitive Learning Theory (Bandura, 1986) the substance-use specific cognitions derive from 

role models, such as close friends and parents. More specifically, adolescents’ beliefs about substance 

use are directly and indirectly shaped by exposure to the behavior and beliefs of close friends and 

parents.  

Parental Smoking. Despite the importance as a role model - the majority of adolescents live 

with their parents - relatively little attention has been paid to the role of parents in adolescent smoking, 

since most research has concentrated on the role of friends, and only recently have the effects of 

parents on adolescent smoking been studied more intensively (Avenevoli & Merikangas, 2003; 

Darling & Cumsille, 2003). Nevertheless, the effects of social modeling of parental behavior 

according to the Social Cognitive Learning Theory is supported by several studies showing that 

adolescents who are exposed to parents who smoke are more likely to smoke (e.g., Bailey, Ennett, & 

Ringwalt, 1993; Bauman, Foshee, Linzer, & Koch, 1990; Chassin, Presson, Rose, Sherman, & Todd, 

1998; Engels, Knibbe, De Vries, Drop, & Van Breukelen, 1999). These studies mostly focused on 

associations between parental smoking and smoking onset, and lifetime or regular smoking. Little is 

known about the role of social modeling of parental smoking in different phases of smoking 

acquisition.  

Moreover, as a consequence of the rise in the number of divorces, an increasing number of 

adolescents live in single-parent families. It is reported that children in single-parent families are at 

greater risk to initiate smoking (Miller, 1997). One reason is that the modelling effects in single-parent 

families may be somewhat different from the modelling effects that come from two-parent families. 

Specifically, in two-parent families the behavior from one parent may magnify or buffer the behavior 

of the other parent. In the present thesis these issues will be addressed. 

Since the effects according to the Social Cognitive Learning Theory with respect to smoking 

are well established, and straightforward associations have been found between parental smoking and 

adolescent smoking, it is essential to look at the effect that parental smoking cessation has on the 

smoking behavior of their children. This raises questions such as: are children whose parents quit less 

likely to smoke? And, what is the effect of parental smoking history for one or both parents? Recent 

studies have shifted towards a focus on smoking cessation and how this has an effect on adolescent 

smoking. In one of the first studies that concentrated on parental smoking cessation and adolescent 

smoking, Farkas and colleagues found that adolescents whose parents had quit smoking were about 

30% less likely to be ever smokers than those with a parent who still smoked. Furthermore, adolescent 
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ever smokers whose parents quit smoking were twice as likely to quit as those who had one or two 

parents who still smoked (Den Exter Blokland, Engels, Hale 3rd, Meeus, & Willemsen,  2004; Farkas, 

Distefan, Choi, Gilpin, & Pierce, 1999). Other studies found parental early smoking cessation to be 

associated with increased odds of their adolescent children's smoking cessation (Bricker, Rajan, 

Andersen, & Petersen, 2005).  

General Parenting. Besides abstinence, there are other mechanisms through which parents can 

help to prevent their child from smoking. According to theories that deal with conventional 

commitment and attachment, deviant impulses are controlled by strong bonds with school, family and 

other institutions that discourage ESU (Petraitis et al, 1995). Different theories share the assumption 

that adolescents who are weakly attached to their parents, are more likely to initiate a move toward 

ESU and are more open to form attachments with peers who use substances and encourage ESU 

among others (e.g., Social Control Theory: Elliott, Huizinga, & Menard, 1989). In the present thesis, 

we do not directly focus on the concept of attachment, but we look at the impact that parents may have 

on adolescent smoking by exerting general parenting styles and more specific anti-smoking 

socialization practices. With respect to general parenting, the way parents engage in socialization of 

their children can be described by their parenting styles. The dimensions Involvement/Strictness are 

considered to be the two main dimensions in which parenting styles can be divided (Baumrind, 1989; 

Darling & Steinberg, 1993; Maccoby & Martin, 1983). With regard to the involvement dimension, 

emotional involvement from parents varies from warm and being involved to cool and rejecting. The 

strictness dimension varies from monitoring and supervision to manipulative control, a lack of 

involvement and neglect. Subsequently, different combinations of these two dimensions form the 

possible parenting styles that reflect the way parents raise their children. Studies examined parenting 

styles as a predictor of adolescent smoking behavior have shown protecting effects from parenting 

styles characterized by higher levels of warmth, support and consistent control; also known as an 

authoritative style of parenting (Chassin, Presson, Todd, Rose, & Sherman, 1998; Cohen, Richardson, 

& LaBree, 1994; Conrad, Flay & Hill, 1992; Glendinning, Shucksmith, & Hendry, 1997; Jackson, 

Bee-Gates & Henriksen, 1994; Melby, Conger, Conger, & Lorenz, 1993; Simons-Morton, Crump, 

Haynie, Saylor, Eitel, & Yu, 1999). Missing gaps in the literature on the role of general parenting in 

adolescent smoking refer to methodological issues using either parenting styles or parenting 

dimensions, and possible moderators or mediators on the link between general parenting styles and 

adolescent smoking.   

Smoking-Specific Parenting. In addition to general parenting activities, there is a growing 

awareness that smoking-specific parenting or anti-smoking socialization may be important in 

protecting offspring from smoking. Anti-smoking socialization practices include specific parenting 

strategies that influence the development of children’s cognitive and behavioral norms regarding 

smoking (Jackson & Henriksen, 1997), such as setting rules, transmitting knowledge, attitudes, and 

skills to prepare children and adolescents to resist smoking (Henriksen & Jackson, 1998). Studies have 
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shown significantly lower rates for smoking onset among adolescents whose parents engage in anti-

smoking socialization (Clark, Scarisbrick Hauser, Gautam, & Wirk, 1999; Engels & Willemsen, 2004; 

Ennett, Bauman, Foshee, Pemberton, & Hicks, 2001; Harakeh, Scholte, De Vries, & Engels, 2005; 

Henriksen & Jackson, 1998; Jackson & Henriksen, 1997; Middlecamp & Mermelstein, 2004; Sargent 

& Dalton, 2001). From a prevention point of view, the focus on a more delimited target behavior may 

be feasible: smoking-specific parenting practices might be relatively easy to change whereas changing 

general parenting styles requires an intensive approach (Chassin, Presson, Rose, Sherman, Davis, & 

Gonzales, 2005). Although there is a growing interest in smoking-specific parenting, important 

questions remain unanswered. Only few studies concentrating on smoking-specific parenting employ a 

longitudinal perspective, therefore it was impossible to be conclusive about the predictive value of 

smoking specific parenting practices. In the present thesis a longitudinal design has been used to test 

the predictive validity of smoking-specific parenting practices on adolescent smoking in a nationwide 

sample. 

Besides very specific parenting practices, one of the most important anti-smoking socialization 

practices that parents have at their disposal is verbal communication. Verbal communication about 

smoking is considered to be the most direct and fundamental path through which parents express their 

feelings and concerns about smoking. Discussing the pros and cons of smoking with their children is 

considered to be an important tool whereby parents might regulate their offspring’s smoking 

(Andrews, Hops, Ary, Tildesley, & Harris, 1993; Distefan, Gilpin, Choi, & Pierce, 1998; Ennett, et al., 

2001). However, communication is not a one-dimensional concept (Jaccard, Dittus, & Gordon, 1998; 

Miller, Levin, Whitaker, & Xu, 1998) and can better be considered in terms of frequency and quality. 

Little is known about the longitudinal effects of the frequency and quality of communication about 

smoking. In one of the studies presented in this thesis, we test both cross-sectionally and 

longitudinally the extent to which the frequency and quality of communication about smoking are 

predictive of smoking cognitions, that ultimately lead to smoking onset. Another important question 

concerns the interplay between general parenting and smoking-specific parenting practices. It has been 

hypothesized that the effects of general parenting practices may be mediated through smoking-specific 

parenting practices. Furthermore, little is known about the effect of parental smoking on the 

effectiveness of smoking-specific parenting practices. Both these and other issues are dealt with in this 

thesis.   

 

Peers 

Although parents are considered to be strong socializing agents during adolescence, many 

theories have identified peer groups as a major source of attraction and influence (Ennett & Bauman, 

1994). This influence is due to a growing need for adolescents for social approval, peer membership, 

and friendship that becomes more salient during the period of adolescence (e.g., Hartup, 1996). 

Similar to the influence of parents, peer influence to smoke may either operate directly or indirectly 
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(Simons-Morton, Haynie, Crump, Eitel, & Saylor, 2001). In a more direct way, peers may encourage 

adolescents to smoke, and e.g. offer cigarettes. From a more indirect perspective, peers can increase 

the susceptibility, provide role models, set a norm, and can help in creating the perception that 

smoking increases social acceptance within the peer group. In this thesis we will concentrate on peers 

as role models, and the role of social acceptance in smoking.   

Peer Smoking. In line with the modeling effects that were found for parents, it was found that 

peers are significant role models for adolescents. Research consistently found strong similarities in 

smoking of close friends and individual adolescents (Alexander, Piazza, Mekos, & Valente, 2001; 

Conrad, Flay, & Hill, 1992; Lynskey & Fergusson, 1995; Prinstein, Boergers, & Spirito, 2001; Urberg, 

Degirmecioglu, & Tolson, M., 1998) and that peer groups are being relatively homogenous in terms of 

smoking. In understanding this homogeneity in behavior between peers and adolescents, processes of 

influence and (de)selection need to be considered (Bauman, & Ennett, 1996; Engels, Vitaro, Blokland, 

De Kemp, & Scholte, 2004). There is a fundamental distinction between selection processes and 

processes of influence. The latter suggest that peer groups can cause behaviors whereas selection 

implies that behavior causes the formation of homogenous groups (Ennett & Bauman, 1994). In 

contrast to selection, deselection refers to the idea that adolescents may turn down friends who have 

different opinions or behaviors from themselves (Engels, et al., 2004). When comparing the effects of 

influence with the effects of selection, most studies report stronger effects for selection than for 

influence (Engels, Knibbe, Drop, & de-Haan, 1997; Fisher & Bauman, 1988). 

Social acceptance. Besides the role-model function that peers may have, there are indications 

that perceived smoking has social benefits that will increase the adolescent’s social status within the 

peer group. In turn, social acceptance within the peer group may either increase or decrease the 

receptivity for peer smoking. If adolescents perceive that smoking is associated with popularity within 

the peer group they might be more prone to start smoking. Similarly, if particular characteristics are 

attributed to smokers that may be perceived as desirable in terms of the social status within the group, 

they may be more likely to initiate smoking. For instance, it has been shown that adolescents endorse 

certain social beneficial prototypes of smokers that may either magnify or mitigate their susceptibility 

to smoking (see e.g., Spijkerman, 2005).  

In the present thesis we elaborate on different aspects of both social modeling and social 

acceptance within the peer group. Two of the studies explore both concepts of social acceptance as 

well social modeling. Further, whereas the link between friends’ smoking and adolescent smoking is 

well established, little is known about the role of friends in childhood as an early predictor of 

adolescent smoking. This thesis includes a study in which we focus on peer attitudes toward smoking 

as an early predictor of later adolescent smoking.  
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Asthma and smoking 

 

Individual factors. Knowing that a) people with asthma show similar or higher smoking rates 

despite their increased smoking-related health risks, and b) there are general risk factors related to 

smoking, an important question is how these risk factors shape the vulnerability to smoking of 

adolescents with asthma. Do certain factors have a stronger or weaker effect on adolescents with 

asthma, compared to adolescents without asthma? With respect to individual factors (such as 

emotional instability and depressive feelings), asthma-related aspects of uncertainty, unpredictability 

and required psychosocial adjustments may contribute to the findings that adolescents with asthma 

experience higher levels of anxiety, psychological distress, and depressive symptoms than their non-

asthmatic peers (Gillaspy, Hoff, Mullins, Van Pelt, & Chaney, 2002). In turn, these effects may 

increase the likelihood for adolescents with asthma to start smoking.  

Parents. With respect to environmental factors, such as parents, it is conceivable that parents 

who are aware of the detrimental health consequences of own smoking and exposure to ETS are more 

likely to adapt their smoking to the physical health condition of their child. Another study in this thesis 

investigates whether parents of adolescents with asthma are more likely to abstain from smoking than 

parents of children without asthma. Moreover, we explore whether parents of children with asthma are 

more likely to quit smoking.   

Other factors related to smoking that may differ between adolescents with and without asthma 

refer to parenting techniques. From the literature on asthma one would expect to find differences 

between aspects of perceived parenting between adolescents with and without asthma. For instance, 

due to the potential emotional problems related to asthma, parents of children with asthma may be 

more supportive and involved with their children than parents of non-asthmatic children; although this 

was not confirmed by a study of Zbikowski et al. (2002). Otherwise, suffering from a respiratory 

disease such as asthma often coincides with restrictions to prevent aggravation from asthma 

symptoms, such as sports, etc. Moreover, to effectively manage the variable disease course, asthmatic 

adolescents often need to comply  with medication use. Therefore, parents of asthmatic adolescents 

might be stricter and enforce more control. It is unknown, however, how differences in parenting 

might subsequently have a protective effect on the child’s receptivity to smoking. Moreover, because 

of the increased negative consequences of smoking, parents of asthmatic children are expected to be 

more active in anti-smoking socialization than parents of non-asthmatic children. Therefore, we also 

compare the engagement in smoking-specific parenting between parents who have children with and 

without asthma.  

Peers. Whereas parents are the most likely to prevent their child from smoking in terms of 

parenting (either general or smoking-specific), peers are expected to increase the receptivity for 

smoking due to asthma-related social consequences. Not only is asthma considered to be an important 

cause of hospitalization and school absence (Gabe, Bury, & Ramsay, 2002; Rabe, Adachi, Lai, 
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Soriano, Vermeire, Weiss, & Weiss, 2004) more often than their non-asthmatic peers, adolescents with 

asthma may have to make compromises about sports or leisure activities, and avoid situations that may 

result in exposure to harmful irritants and allergens (La Greca, 1990). These consequences may have 

an important impact on the social status within the peer group, and may contribute to a perceived 

feeling of being different or isolated. If smoking is considered as an instrument by which youngsters 

(and specifically adolescents with asthma) can achieve a higher level of peer identification and a lower 

level of isolation, this would imply higher peer homogeneity in terms of smoking. The thesis includes 

one study which focuses on the link between peer smoking and own smoking for adolescents with and 

without asthma.  

 

Methodological Issues 

 

Before describing the different studies included in this thesis, we briefly address some 

important methodological and theoretical issues related to our approaches. 

Moderation and mediation. It is clear that smoking is subject to a large number of theories and 

risk factors. However, there are two main mechanisms through which psychological processes may be 

explained and theory-driven ideas about reality may lead to the decision either to test for moderation 

or mediation. From a moderation perspective, factors may operate not only in a more isolated way, but 

may also interact on different levels; a moderator is a variable that alters the direction or strength of 

the relation between a predictor and an outcome (Baron & Kenny, 1986). For instance, the link 

between developing depressive symptoms and smoking may be stronger for those who report asthma 

than for non-asthmatic adolescents. Individual factors may also interact with environmental factors; 

for instance, the link between affiliation with smoking friends and own smoking is probably stronger 

for those adolescents who are high in extraversion and openness, as they are more susceptible to peer 

pressure. Finally, environmental factors may interact with each other; for instance, children with 

parents who smoke may be more receptive to peer smoking than children who have parents who do 

not smoke. This thesis presents studies that focus on relationships between independent and dependent 

variables on different levels (i.e., moderation). All moderating effects mentioned above relate to a 

relationship between variable X and Y that is different on different levels of the moderating variable; a 

supposed two-way interaction. However, a two-way interaction may also operate on more levels, 

which would indicate a three-way interaction. For example, if the positive link between emotional 

instability and adolescent smoking proves to be stronger for adolescents with asthma than for 

adolescents without asthma, and in turn this link is stronger for boys than for girls, this would illustrate 

a three-way interaction. Moderation effects can be tested by including interaction terms into a multiple 

regression model (see Aiken & West, 1991; Jaccard, Turrisi, & Choi, 1990). In structural equation 

modeling, moderation may be tested by conducting multiple group analyses.  
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Alternatively, a causal effect of a variable X on an outcome Y may be explained by a putative 

intervening variable M, according to a mediation effect (Shrout & Bolger, 2002). With respect to the 

present thesis, we test the indirect effect of early disruptiveness on adolescents smoking through peer 

disruptiveness and social acceptance. Whereas the link between early disruptive behavior and later 

antisocial behavior is well established, this relationship may only occur through the existence of a 

mediating variable. More specifically, general parenting styles may affect adolescent smoking by 

exerting smoking-specific parenting practices. Mediation effects may be tested by multiple regression 

(Sobel, 1982; Baron & Kenny, 1986), or by structural equation modelling, in terms of bootstrapping 

(McKinnon, 2002). 

Few studies have focused on possible moderators or mediators in the development of 

smoking; most studies merely dealt with main effects (X → Y). However, focusing only on main 

effects ignores the presence of potential underlying factors and conditions that may change the link 

between two variables. Subsequent findings might then become misleading and offer a simplified 

model of reality.    

 Smoking. Another issue to address is the different ways in which smoking can be assessed. 

Obviously, only a longitudinal design offers the opportunity to draw conclusions about the predictive 

value of sets of risk factors. Although a few analyses in this thesis have a cross-sectional nature, most 

are longitudinal. Many studies in the smoking literature focus on smoking onset, in which a 

differentiation is made between predicting lifetime smoking (having ever tried a cigarette) and regular 

smoking (at least once per month). Indeed, an important aim of studies in smoking is to predict actual 

adolescent smoking onset. However, approximately 50- to 67% of individuals who try smoking do not 

proceed to regular patterns of use (CDC, 1998; USDHHS, 1994). Moreover, it has been shown that 

adolescents move through different levels of smoking before developing a persistent pattern of 

smoking (Bricker, Peterson, Leroux, Andersen, Rajan, & Sarason, 2006; Flay, Hu, & Richardson, 

1998). The smoking acquisition process starts with the lowest level of smoking; a period in which one 

commences experimenting (referred to as “tried smoking”). The next level covers a period in which 

smoking takes place on a monthly basis and which precedes the next highest level of smoking (“daily 

smoking”). The few studies that have focused on factors that predict transitions from one level to 

another concluded that the high-order transitions (e.g., trying smoking to daily smoking) are essential 

as these are the transitions that make people susceptible to develop a persistent smoking habit 

(Holmen, Barret-Connor, Holmen, & Bjermer, 2000; Leventhal & Cleary, 1980).  

Besides the longitudinal perspective in terms of smoking onset and transitions, one may also 

consider a group approach. In contrast to a variable-centered approach, a group-approach aims to 

distinguish between different smoking trajectories of groups that differ regarding timing of onset, 

increasing, decreasing, or stable linear trends (or even quadratic or cubic trends if behaviors show a 

non-linear pattern). To do this, growth-mixture models for continuous longitudinal data can be used 

(for a detailed description, see, e.g., Muthén & Muthén, 2000; Nagin, 1999). These models take into 
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account possible heterogeneities in developmental paths of smoking over time (Mayhew, Flay, & 

Mott, 2000) and allow to identify the group that shows the greatest deviation from the mean (Hill, 

White, Chung, Hawkins, & Catalano, 2000). Subsequently, expected risk factors can be included in 

regression models in order to predict trajectory smoking membership. All of these longitudinal 

approaches are included in this thesis. 

 

Overview of the present thesis 

 

The focus in this dissertation is on the first phases of smoking initiation. Participants in our 

studies mainly consisted of Dutch adolescents. However, in two of our studies a long- term 

perspective was taken following children into adolescence, focusing on early predictors of teenage 

smoking. In these two latter studies we used datasets from Canada, in which children were followed 

from age 6 or age 11 to age 14 years. Table 1 presents specific features of the different datasets used in 

the presented studies included this thesis.  

 

Table 1 

Characteristics of the datasets used in the present thesis 

Data 

Characteristics 

Dataset 1 Dataset 2 Dataset 3 Dataset 4 

Chapters 2a, 3, 4a, 5a, 7a,  8a, 

10 

6 9 10 

Design Cross-sectional and 

longitudinal 

Longitudinal Longitudinal Longitudinal 

Measurements 3 2 7 4 

Sample ≤ 9,008  428 (Full family) 312 203 

Data-collection At school At home At school At school 

Method Survey Survey Survey Survey 

Note. a Includes a sub-sample of adolescents with asthma 

 

Chapters 2 and 3 concentrate on adolescent smoking from a Social Learning Theoretical 

perspective, by assuming that adolescent smoking originates in the attitudes and behaviors of parents, 

who serve as important role models. In Chapter 2, results are presented of a cross-sectional study 

exploring associations between parental smoking and adolescent smoking. Whereas earlier studies 

only looked at current parental smoking status, we concentrated on current parental smoking status as 

well as parents’ smoking history. In addition, we tested whether these associations were different for 
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adolescents with and without asthma. Further, we tested whether or not parents’ smoking cessation is 

more effective when undertaken at an earlier age during the adolescent’s childhood.  

In Chapter 3, we elaborated on the latter study by taking a longitudinal perspective and 

investigating the role of parental smoking in adolescent smoking transitions. Most studies focus on 

smoking onset, or choose a differentiation between lifetime smoking and regular smoking, partially 

ignoring the fact that adolescents move from one level of smoking to another in developing a more 

persistent habit of smoking. We tested whether parental smoking status (including both current and 

former smoking behavior) was predictive of different transitions (e.g., transferring from never 

smoking to experimental smoking) within a period of 18 to 20 months. Moreover, we tested to what 

extent living in a single-parent family, as compared with a two-parent family, was predictive of 

smoking transitions. We also focused on parental smoking cessation as a predictor of adolescent 

lifetime and regular smoking.  

In the aforementioned studies, we concentrated on environmental factors in terms of modeling 

parental smoking. In Chapter 4, a cross-sectional study is presented in which a shift was made from a 

social learning perspective to a socializing perspective, in terms of parenting, through which parents 

can prevent or influence their child’s smoking behavior. More specifically, associations between 

general parenting practices, anti-smoking socialization practices, and parental smoking status on the 

one hand, and adolescent smoking on the other were tested.  

In Chapter 5, longitudinal relationships between general parenting, anti-smoking socialization 

and adolescent smoking were further explored. A theoretical model was tested in which general 

parenting dimensions (i.e., involvement, strictness, psychological autonomy granting) and parental 

smoking predicted anti-smoking socialization, which in turn predicted adolescent smoking onset.  

Whereas the study described in chapter four deals with cross-sectional relationships between general 

parenting, anti-smoking socialization and smoking, Chapter 6 presents data on longitudinal 

relationships between anti-smoking socialization and smoking initiation. More specifically, it was 

tested whether the frequency and quality of communication function as antecedents of adolescent 

smoking cognitions, derived from the Theory of Planned Behavior, thereby affecting smoking 

initiation.  

After having extensively explored the role of parents in adolescent smoking, in Chapter 7 we 

make a shift by including the role of friends in terms of friends’ smoking, and by considering 

personality as an individual factor. In a cross-sectional study, the role of parental smoking was studied 

in relation to friends’ smoking and personality traits. The main questions in this study referred to the 

extent to which variance in adolescent smoking was explained by environmental and personal factors.  

Before we turn to the role of peers in adolescent smoking, Chapter 8 in this thesis concentrated on the 

role of personal risk factors by focusing on the role of depressive feelings in predicting adolescent 

smoking onset. The main research question of this longitudinal study was whether depressive feelings 

(i.e., depressive mood) were predictive for smoking onset.  
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Chapter 9 presents a study in which the role of early peer experiences on later smoking was 

explored. We examined the mediating role of friends’ disruptiveness and social acceptance (age 7-12 

years) on the link between own early disruptiveness (age 6 years) and later smoking behavior (ages 

13-15 years). Moreover, we identified three distinct groups of people with a different smoking profile 

(i.e., trajectories). The growth curve parameters of own disruptiveness, peer disruptiveness, and social 

acceptance were used to predict smoking trajectories while controlling for early disruptive behavior.  

The last empirical chapter, Chapter 10, describes another longitudinal study on the role of 

peers. This study further elaborated on the role of peers and social acceptance within the peer group. 

More specifically, the study concentrated on the role of early friends’ attitudes in predicting later 

adolescent smoking, while controlling for own attitude towards smoking. We again identified three 

distinct profiles of smoking behavior and used own and peer attitudes as a predictor of smoking 

trajectory membership. Growth mixture modeling was used to test the model, in which attitude 

measures were included in a regression model to predict later smoking trajectory membership.  

Finally, Chapter 11 presents an overview of the results found in the different chapters.  

Moreover, in this chapter we further elaborate on the general limitations of these studies, opportunities 

for future research, as well as the implications these studies may have for prevention practices.  

 Asthma. As already mentioned, some of our studies included a sub-sample of adolescents with 

asthma. In chapters 2, 4, 5, 7 and 8 we tested for differences between adolescents with and without 

asthma. Findings and implications of these studies are also discussed in chapter eleven. 
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Overview of the main research questions 

 

 To what extent is parental smoking (current and history) related to adolescent smoking behavior 

(lifetime and regular) and progressive adolescent smoking transitions? 

 What is the effect of parental smoking for adolescents living in a single-parent family versus 

adolescents living in a two-parent family? 

 Does it matter at what point in time parents quit smoking? 

 How are general parenting and smoking-specific parenting related to adolescent smoking? 

 Do smoking-specific parenting practices mediate the link between general parenting and 

adolescent smoking? 

 Are smoking-specific parenting practices (i.e., frequency and quality about smoking) predictors of 

adolescent smoking cognitions, and subsequent smoking onset? 

 What is the relative role of personality, peer smoking, and parent smoking in adolescent smoking? 

 Are depressive feelings predictive for adolescent smoking? 

 Are social preference and peer disruptiveness mediators of the link between early disruptive 

behavior and later smoking? 

 Are peer and own attitudes toward smoking early predictors of smoking, or are these links 

moderated by social acceptance within the peer group? 
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Abstract 

 

Smoking may have serious consequences for asthmatics. Nevertheless, studies have shown that 

smoking behavior among asthmatics is similar to or even higher than non-asthmatic adolescents. Since 

the relationship between parental smoking and child smoking is well established, this study examined 

whether the association between parental and child smoking behavior is similar for asthmatic and non-

asthmatic adolescents. The impact of parental smoking history was also explored. Methodology. A 

cross-sectional sample of 10,087 Dutch adolescents was used to assess the prevalence of asthma and 

smoking behavior. Moreover, respondents had to report whether one of their parents’ currently 

smoked, had stopped, or had never smoked. In case a parent was a former smoker, the respondent had 

to report his or her own age at the moment that the parent stopped smoking. Results. Logistic 

regression analyses showed that, compared with non-asthmatic adolescents, asthmatic adolescents 

were more likely to have smoking parents. Furthermore, similar associations were found between 

parental smoking and adolescent smoking among asthmatic and non-asthmatic adolescents. The time 

at which maternal smoking ceased was associated with a decreased likelihood for ever smoking for 

both asthmatic and non-asthmatic adolescents. Conclusions. Asthmatic adolescents need to become 

more aware of the health risks of smoking. Therefore, tailor-made anti-smoking campaigns are needed 

at schools to reduce misconceptions among asthmatic adolescents about the risks of smoking. In 

addition, a personal intervention approach aimed particularly at smoking parents of an asthmatic child, 

may make them aware of the consequences for their offspring and help them to stop smoking. 

 

 



Chapter 2 – Associations between Parental Smoking and Adolescent Smoking 

 

 

32

Introduction 

 

The relation between cigarette smoking and increased risk of several diseases is well 

established (1,2). During the 12th World Conference on Tobacco or Health (2003) it was stated that 

the annual death toll for diseases related to smoking has increased to 5 million; therefore smoking is 

the leading cause of preventable deaths worldwide (3).  

Whereas smoking behavior has serious consequences for healthy persons, the health effects 

for asthmatics are even more serious. While the susceptibility for asthma seems to be genetic (4), 

asthma symptoms are triggered by hypersensitivity of the airways to different stimuli, including 

exposure to environmental tobacco smoke (ETS) and tobacco use. ETS exposure is associated with 

more severe asthma and exacerbation of asthma symptoms (5,6). In the long term the effects of active 

smoking are even more severe, and the risk of developing chronic obstructive pulmonary disease 

(COPD) is particularly high for asthmatics who smoke (7,8). Because of these serious risks, it has 

been hypothesized that asthmatics are less likely to initiate smoking (9). However, recent studies 

indicate the opposite; tobacco use among asthmatics is reported to be similar to or even higher than 

among non-asthmatics (10-14). These results suggest an even stronger need to study the precursors of 

smoking in people with asthma. 

Adolescence can be considered the most critical period in life to initiate smoking behavior. 

Studies have shown that parental smoking status plays an important role in the development of 

smoking by their offspring (15-17). Adolescents with parents who smoke are more likely to 

experiment with smoking and to start smoking on a regular basis, compared with adolescents with 

non-smoking parents (18-21). However, little is known about the association between parental 

smoking and smoking behavior among asthmatic adolescents. Because the health consequences of 

smoking are even more severe for asthmatic adolescents, it is hypothesized that parents of asthmatic 

children will smoke to a lesser extent than parents of healthy children. However, Irvine and colleagues 

showed that many asthmatic children are exposed to high levels of ETS (22). The present study 

therefore focuses on the association between parental smoking behavior and both current and lifetime 

asthma of the child. Moreover, the association between parental smoking and adolescent smoking 

behavior will be examined for asthmatic and non-asthmatic adolescents. 

Finally, since most studies on parental smoking focus only on current parental smoking status, 

this study also examines the effect of the moment of smoking cessation of the parents. Because the 

younger the child’s age when parents quit smoking, the lower the likelihood of smoking onset (23-25), 

preventing asthmatic adolescents from smoking by early parental smoking cessation could have a 

substantial impact in reducing severe diseases (such as COPD) at a later age.  

In summary, the current study examines: (1) to what extent parental smoking behavior is 

associated with self-reported asthma, (2) whether the relationship between parental smoking behavior 

and tobacco use of children differs between asthmatic and non-asthmatic adolescents, and (3) whether 
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the parental smoking cessation point is associated with smoking rates among children, and whether 

this effect differs between asthmatic and non-asthmatic adolescents.    

 

Methodology 

 

The present study was based on first wave data from a longitudinal study on precursors of 

smoking behavior in adolescents, which was set up in November 2002 with the approval of the Central 

Committee on Research Involving Human Subjects. A sample of Dutch schools was obtained in four 

regions of the Netherlands by taking a random selection of schools. The majority of schools were 

willing to cooperate and 33 school boards finally agreed to participate. From each school we selected 

all classes of the first (53.9%) and second year (46.1%) of secondary education, resulting in a total of 

478 classes. The data were collected by questionnaires distributed during one lesson (50 minutes), 

with the classroom teacher acting as survey administrator. Each teacher had received brief instructions 

about the procedure that emphasized the confidentiality of responses, and contained instructions on 

how to handle questions from the respondents. Non-response was mainly due to absence on the day of 

assessment; only 15 explicit refusals from adolescents were recorded. In all schools one CD (music) 

voucher was randomly allotted to one of the respondents in each school year. 

The completion rate was 90.9% among a total sample of 10,087 adolescents aged 11 to 16 

years (mean age 12.99, SD 0.80 years) of which 50.8% were female. The questionnaire included 

extensive coverage of other demographic variables. Most of the respondents (94.5%) were born in the 

Netherlands and 552 respondents were born elsewhere, including e.g. Turkey, Morocco and Surinam. 

With regard to religious background, of the total number of respondents, 597 (6%) were Islamic, 159 

(1.6%) were Hindu, and 3,843 were Catholic (30%) or Protestant (8.7%), whereas 4,749 respondents 

stated that they were not religious. With regard to their home situation, 83.8% were living at home 

with both parents, 11.4% lived with their mother, 1.7% lived with their father, and 4.5% of the 

respondents reported that they lived in other circumstances. 

 

Measurements 

The prevalence of asthma was measured using the methodology of the International Study of 

Asthma and Allergy in Childhood (ISAAC); this research program was founded to maximize the value 

of epidemiological research into asthma, allergic rhinoconjuctivitis and atopic eczema through 

facilitation of international collaboration (26). As one of the participating centers in phase three of this 

worldwide collaboration, we used the ISAAC protocol for the core questions. The core questionnaires 

for asthma, rhinitis, and eczema consisted of eight items differentiating several symptoms and their 

prevalence (e.g. “Have you ever had wheezing or whistling in the chest (y/n)” and “Have you had 

wheezing or whistling in the chest in the past twelve months (y/n)”). The original English-language 

questionnaires were translated into Dutch and translated back into English to detect possible 
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translation inaccuracies (27). The information on asthma was derived by posing two questions. The 

first question, indicating the prevalence of lifetime asthma, was: “Did you ever have asthma? (y/n)”. 

The second question addressed what we defined as current asthma: “Did you have asthma during the 

last twelve months? (y/n)”.  

Standard items were used to assess adolescent smoking behavior (28).  The respondents were 

asked to indicate their smoking status on a nine-point ordinal scale ranging from 1 (“I smoke at least 

once a day”), to several levels of smoking (“not daily but once a week”, “not weekly but once a 

month”, “less than once a month”, “sometimes”, “quit after smoking at least once a week”, “quit after 

smoking less than once a week”, “tried but I don’t smoke anymore”), to 9 (“I never smoked, not even 

one puff”). This variable was transformed into two new variables: regular smoking and ever smoking. 

Regular smokers were defined as adolescents who reported tobacco use once a month or more. Those 

who responded in the categories 1 – 8 (“I smoke at least once a day” to “I tried but I don’t smoke 

anymore”) were defined as ever smokers. 

Concerning tobacco use by parents, three items were used related to smoking status and 

possible moment of smoking cessation. Respondents were asked: “Does your father/mother smoke? 

(y/n)”. If the answer was “No”, the respondents were asked whether this parent quit smoking and, if 

so, the additional question, “What age were you when your mother/father stopped?”. They could 

specify age, or even report that the parents quit before they were born. On the basis of the adolescent’s 

report about the parents’ smoking status, each parent was classified into one of three groups: never 

smoker, former, and current smoker. By combining the status of both parents, six levels were 

constructed (1 = both parents never smoked, 2 = one parent was a former smoker and the other had 

never smoked, 3 = both parents were former smokers, 4 = one parent is a current smoker and the other 

had never smoked, 5 = one parent is a current smoker and the other is a former smoker, 6 = both 

parents are current smokers) (23,24). The variable “respondent’s age at parental smoking cessation 

point” was categorized into three age levels: 1) younger than 7 years, 2) 7 to 10 years, and 3) 11 to 16 

years.  

 

Strategy for Analyses 

All analyses were performed using SPSS (version 11.0). To examine the association between 

parental smoking behavior and asthma, we conducted two logistic regression analyses to estimate odds 

ratios (ORs) with 95% confidence intervals (CIs) for lifetime asthma and current asthma.  

The next step examined whether the association between parental smoking behavior and adolescent 

smoking behavior was similar for adolescents with and without asthma. Logistic regression analysis 

was used to determine ORs for smoking behavior. We first examined the association between parental 

smoking behavior and ever smoking of their children, then the association with regular smoking 

behavior of their children. To examine the influence of asthma on the relation between parental 
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smoking behavior and the child’s smoking behavior, two interaction terms were included, (1) lifetime 

asthma * parental smoking behavior, and (2) current asthma * parental smoking behavior. 

Another logistic regression analysis examined the association between the moment of parental 

smoking cessation and smoking behavior of the child. In this analysis, we studied the effect of the 

moment of smoking cessation of both parents separately, controlling for smoking behavior of the other 

parent (24). An interaction term was included to establish whether the association between parental 

smoking cessation and smoking behavior of the child was influenced by the presence of lifetime 

asthma and current asthma i.e. 1) lifetime asthma * parental smoking cessation point, and 2) current 

asthma * parental smoking cessation point. In all analyses, we controlled for gender, age, and 

educational level. A p-value of 0.05 was considered significant. 

 

Results 

 

Descriptive Analyses 

With regard to asthma: 1,307 (13.0%) respondents reported ever having had asthma, or 

lifetime asthma, and 677 (6.8%) reported having had asthma during the last 12 months (current 

asthma). Of all respondents, 3,612 (36.9%) reported ever having tried a cigarette, and 721 (7.4%) 

reported having smoked at least once a month. There were no significant differences in smoking 

behavior between asthmatic and non-asthmatic adolescents. Concerning parental smoking behavior: 

2,350 (24.6%) respondents reported that both parents never smoked; 1,466 (15.4%) reported that one 

parent was a former smoker while the other had never smoked; 1,154 (11.4%) reported that both 

parents were former smokers; 1,740 (18.2%) reported that one parent is a current smoker and that the 

other had never smoked; 1,027 (10.8%) reported that one parent is a current smoker and the other a 

former smoker; and 1,809 (19%) of all respondents reported that both parents still smoke.  

 

Parental Smoking Behavior and Childhood Asthma  

Table 1 shows that there is a relationship between both lifetime and current asthma and 

parental smoking behavior, indicating that adolescents who have one or two parents who smoke are 

more likely to be asthmatic. For instance, if a respondent reports having two parents who are both 

current smokers, this respondent 1.54 times more likely to report having lifetime asthma compared 

with the reference group (both parents have never smoked). In  addition, a main effect for gender was 

found for lifetime asthma indicating a lower risk for girls. 
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Table 1 

Association between Parental Smoking Behavior and Childhood Asthma 

 Lifetime Asthma Current Asthma  

 N OR 95% CI N OR 95% CI 

Gender       

Boy (1) 4585 1.00  4626 1.00  

Girl 4851 0.84** 0.74 – 0.95 4877 1.06 0.90 – 1.25 

Age   1.01 0.94 – 1.10  1.00 0.90 – 1.11 

Education level of respondent¶       

Education Level I (1) 3595 1.00  3624 1.00  

Education Level II 1858 0.95 0.80 – 1.13 1877 0.95 0.76 – 1.20 

Education Level III 3765 0.97 0.84 – 1.12 3780 1.00 0.83 – 1.22 

Parental smoking status       

Both parents never smoked (1) 2320 1.00  2334 1.00  

One parent is a former smoker and the 

other never smoked 

1458 0.96 0.78 – 1.19 1465 1.18 0.89 – 1.55 

Both parents are former smokers 1143 1.15 0.92 – 1.43 1151 1.08 0.80 – 1.46 

One parent is a current smoker and the 

other never smoked 

1714 1.36** 1.13 – 1.65 1730 1.27 0.98 – 1.65 

One parent is a current smoker and the 

other is a former smoker 

1016 1.41** 1.13 – 1.76 1023 1.50** 1.12 – 2.00 

Both parents are current smokers 1785 1.54*** 1.28 – 1.85 1800 1.32* 1.02 – 1.70 
 

Note. ¶: Education levels increase from level I (lowest level) to III (highest level). (1): Reference Category.  

N = Number of adolescents * p < 0.05. ** p < 0.01. *** p < 0.001. 

 

Parental Smoking Behavior and Adolescent Smoking Behavior 

Table 2 shows that there is a linear relationship between the smoking status of parents and that 

of the child, with the greatest risk for respondents who have two parents who smoke. For instance, a 

respondent who reports being a regular smoker is 4.25 times more likely to have parents who are both 

current smokers compared with the reference group (both parents have never smoked). Furthermore, 

main effects were found, showing that adolescents with a lower educational level and an older age are 

more likely to smoke. Moreover, a gender effect was found for regular smoking, with girls being more 

likely to smoke on a regular basis. No moderating effect of asthma was found for the relationship 

between parental smoking behavior and adolescent smoking behavior.   
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Table 2  

Associations between Parental Smoking Behavior and Child Smoking Behavior  

 Ever Smoking  Regular Smoking  

 N OR 95% CI N OR 95% CI 

Gender       

Boy (1)  4532 1.00  4532 1.00  

Girl 4802 0.96 0.88 – 1.05 4802 1.29** 1.09 – 1.52 

Age   1.42*** 1.34 – 1.50  1.80*** 1.63 – 2.00 

Education level of respondent¶       

Education Level I (1) 3516 1.00  3516 1.00  

Education Level II 1854 0.70*** 0.62 – 0.79 1854 0.51*** 0.40 – 0.63 

Education Level III 3747 0.46*** 0.42 – 0.51 3747 0.31*** 0.25 – 0.39 

Asthma (Last twelve months)  1.00 0.83 – 1.19  1.13 0.83 – 1.54 

Parental smoking status       

Both parents never smoked (1) 2296 1.00  2296 1.00  

One parent is a former smoker and the 

other never smoked 

1452 1.41*** 1.21 – 1.64 1452 1.51* 1.04 – 2.20 

Both parents are former smokers 1136 1.96*** 1.68 – 2.30 1136 2.03*** 1.41 – 2.92 

One parent is a current smoker and the 

other never smoked 

1688 1.92*** 1.67 – 2.21 1688 2.62*** 1.91 – 3.59 

One parent is a current smoker and the 

other is a former smoker 

1002 2.80*** 2.38 – 3.29 1002 4.26*** 3.09 – 5.88 

Both parents are current smokers 1760 3.07*** 2.67 – 3.52 1760 4.25*** 3.17 – 5.71 

Note. ¶: Education levels increase from level I (lowest level) to III (highest level). (1): Reference Category.  

N = Number of adolescents * p < 0.05. ** p < 0.01. *** p < 0.001. 

 

Parental Smoking Cessation and Adolescent Smoking Behavior 

Table 3 presents data on parents who quit smoking during the lifetime of their child. The 

results show that adolescents whose mother stopped smoking when they were aged between 11 and 16 

years are more likely to indulge in ever smoking compared with the situation where the mother 

stopped smoking before the respondent was aged 7 years (OR = 2.35). No effects were found for 

smoking cessation of the father. Significantly higher ORs were found for education level and age, 

indicating that less educated and older adolescents are more likely to smoke than higher educated and 

younger adolescents. No interaction effect for asthma was found for the relationship between parental 

smoking behavior and adolescent smoking behavior.   
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Table 3 

Association between Parental Smoking Cessation and Child Smoking Behavior  

 Smoking Cessation Mother Smoking Cessation Father 

 N OR 95% CI N OR 95% CI 

Gender       

Boy (1) 260 1.00  382 1.00  

Girl 289 1.07 0.74 – 1.54 382 1.10 0.81 – 1.50 

Age   1.70*** 1.33 – 2.16  1.51*** 1.23 – 1.84 

Education level respondent¶       

Education Level I (1) 182 1.00  253 1.00  

Education Level II 115 1.26 0.77 – 2.06 156 0.85 0.56 – 1.30 

Education Level III 245 0.63* 0.41 – 0.96 339 0.63** 0.44 – 0.90 

Asthma (Last twelve months)       

Yes (1) 55 1.00  41 1.00  

No 709 0.70 0.34 – 1.47 508 0.67 0.35 – 1.26 

Age of child (years) when parent quit       

< 7 (1) 186 1.00  274 1.00  

7 – 10 180 1.47 0.93 – 2.33 240 1.24 0.87 – 1.86 

11 - 16 183 2.35*** 1.51 – 3.67 250 1.30 0.91 – 1.93 

Note. ¶: Education levels increase from level I (lowest level) to III (highest level). (1): Reference Category.  

N = Number of adolescents * p < 0.05. ** p < 0.01. *** p < 0.001. 

 

Discussion 

 

The present study shows that asthmatic adolescents are more likely to have parents who 

smoke, and that the association between parental smoking and adolescent smoking is similar for 

asthmatic and non-asthmatic adolescents. Regarding the association between the moment of parental 

smoking cessation and adolescent smoking, similar associations were found between both asthmatic 

and non-asthmatic adolescents.  

With regard to the first research question, the results show an increased risk for asthmatic 

adolescents to have one or two smoking parents. Despite the fact that these associations were based on 

the adolescent’s self-report about their parents, these findings seem to indicate that asthmatic 

adolescents are relatively often exposed to ETS. Moreover, there was not a larger number of former 

smokers among the parents of asthmatic adolescents compared with the parents of non-asthmatics, 

indicating that parents of asthmatic children, do not necessarily adjust their own smoking behavior to a 

larger extent than parents of non-asthmatics. This result is in line with another study showing that 

cessation programs for parents of asthmatic children are not very effective (22).  
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It is important to discuss a possible explanation for this result. It might be that parents strongly 

underestimate the health consequences for their children. For example, a study among 31,000 

Canadian children revealed their parents’ unawareness of the dangers from ETS exposure (29). It 

appeared that only 28% of the parents agreed with the statement that ETS exposure causes 

asthma/bronchitis and, related to the statement that children will smoke if parents do, 48% reported 

that there was too much concern about ETS exposure. Only 27% of parents agreed with the statement 

that ETS exposure makes children ill (29). These findings strongly suggest that a lack of knowledge 

about the consequences of ETS exposure for asthmatic children is related to a continuation in smoking 

behavior. 

Regarding the association between parental smoking behavior and adolescent smoking, no 

moderating effect of asthma was found, implying that the association between parental smoking 

behavior and adolescent smoking behavior is similar for asthmatic and non-asthmatic adolescents. 

These findings suggest that, despite the serious health consequences, asthmatic adolescents experience 

a similar vulnerability to the modeling effect of parental smoking behavior.  

Parental smoking behavior might cause the asthmatic adolescent to interpret smoking as not 

being dangerous: (“If my parents still smoke despite my asthma, then smoking might not be that 

dangerous”). In other words, parental smoking behavior might lead to an underestimation of the 

negative health consequences of smoking among adolescents. Indeed, Wakefield and colleagues 

showed that 40% of smokers with asthma did not believe that smoking had affected their health, and 

more than 50% believed that their health would not be at risk in the future (30).  

The third research question addressed the association between smoking behavior of the child 

and the moment of smoking cessation of the parents. Again, we did not find a moderating effect of 

asthma, indicating that asthmatic and non-asthmatic adolescents are similarly affected by parental 

smoking cessation. In line with other studies (23,24), we found adolescent smoking to be a function of 

their age at the moment their parents quit smoking. However, in the present study this effect was only 

found for mothers, with a reduced likelihood for a child ever smoking if the mother quit when the 

child was relatively young. These findings indicate that there is a unique opportunity for parents of 

asthmatic children, in particular the mother, to reduce the likelihood that their child will start smoking.  

 

Study limitations 

This study has some shortcomings. First of all, it used a cross-sectional design. For instance, 

the relationship between asthma and parental smoking can result from two causal pathways. Firstly, 

adolescents with smoking parents can be particularly prone to develop asthmatic symptoms. Secondly, 

adolescents with asthma symptoms may affect parental smoking behavior. The same kind of reasoning 

could be made for the relationship between child smoking behavior and parental smoking behavior. 

There is, however, hardly any proof that child smoking behavior affects parental smoking behavior 

(31).  
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The information about asthma in the present study was derived exclusively from self-reports 

of the adolescents. Extra validation of these self-reports could have been made by including peer 

reports, parent reports, or physical measurements. However, several studies have examined the 

validity of the ISAAC questionnaire by comparing responses to this self-report assessment with a 

physician’s assessment of their asthma status, or with other written questionnaires and video 

questionnaires (32-34). Most of these results show that the ISAAC questionnaire can be considered an 

effective instrument to measure asthma; moreover, there was a strong correlation between self-report 

and the physician’s diagnosis. 

Information about smoking behavior was also solely derived from self-reports and respondents 

had to estimate their parents’ smoking behavior. Extra validation of these self-reports could have been 

made by including peer reports, parent reports or physiological measurements. However, Engels and 

colleagues reported evidence for reliability and validity in adolescent self-report if anonymity is 

assured (35), and other studies showed that children are well able to estimate their parents smoking 

behavior (36,37). With respect to the adolescent’s age when the parents stopped smoking, children 

might have had more difficulties estimating a point in time if it was a considerable time ago (23). 

However, it is possible to enhance the reliability of this measure in future studies by using parent 

reports, or by offering the child retrieval cues that make it easier to remember (e.g. I was in first grade 

of primary school, etc.).  

Finally, this study focused exclusively on the role of parents in terms of associations between 

their smoking behavior and that of their children. However, it is known that during adolescence peer 

acceptance is also very important. In preparation for the present study, a pilot study suggested that 

asthmatic adolescents feel they have to compensate for their disease in order to feel equal. This may 

increase their susceptibility to peer pressure and therefore increases the importance of examining the 

influence of peer smoking. 

Since this was a study among Dutch adolescents, it is useful to compare our data with that of 

American adolescents. Recent smoking rates in the USA show a prevalence of ever smoking of 28.4% 

among eighth graders (38), compared with 36.9% among the 13-year-old adolescents in our study. 

With regard to current smoking our data showed 7.4% compared with 10.2% in the USA (38). 

However, despite these differences in smoking prevalence, several studies in and outside the USA 

have reported similar results with regard to smoking among asthmatics (9-14). This suggests that 

smoking among asthmatics is a worldwide phenomenon, perhaps caused by similar processes.    

 

Conclusions 

The results of our study have practical implications for future anti-smoking interventions. The 

results indicate that parents of asthmatic children rarely quit smoking. As was argued before, parents 

of asthmatic adolescents may not be aware of the health risks or may downplay the health 

consequences of their smoking behavior for their children. Therefore, future campaigns should focus 
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on making parents of asthmatic children more aware of the risks of their smoking behavior by 

informing them at an early stage, and by using a personal intervention approach. Parents may provide 

a cognitive framework whereby their children are inclined to copy smoking behavior, because parental 

smoking behavior conceals the negative health consequences. Anti-smoking campaigns at schools 

should focus on reducing misconceptions about the risks of smoking, thereby increasing the awareness 

that smoking indeed forms a dangerous health threat, especially for those people with asthma.  
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Abstract 

 

This study examined the role of parents’ current and former smoking in predicting adolescent smoking 

acquisition stages. Participants were 7,426 students from 33 schools in the Netherlands. Participants’ 

survey data were gathered at baseline and at two-year follow-up. Logistic regression models showed 

that parental smoking status was not only predictive of transitions from never smoking to trying 

smoking, monthly smoking, or daily smoking, but also of the progression from trying smoking to daily 

smoking. Further, although parental former smoking was weaker associated with progressive 

adolescent smoking transitions than current parental smoking, absence of parental smoking history 

was most preventive. Compared to the situation in which both parents had never smoked, cessation of 

parental smoking after the child was born was associated with an increased risk for children to smoke. 

Adolescents living in a single-parent family were at greater risk of smoking than adolescents living in 

an intact family with both mother and father. In sum, the role of parental smoking is not restricted to 

smoking onset and is present throughout different phases of the acquisition process. Results support 

the delayed modeling hypothesis that parental smoking affects the likelihood for children to smoke 

even when parents quit many years before. Children living in single-parent families are only exposed 

to the behaviour of one parent; in two-parent families the behaviour from one parent may magnify or 

buffer the behaviour of the other parent.  
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Introduction 

 

The main premise of the Social Learning Theory (Bandura, 1977, 1986), is that new 

behaviours can be learned through the direct modeling by others. Consistent with this theory, a 

plethora of studies have shown that maternal as well as paternal smoking are strong predictors of child 

smoking onset (e.g., Bailey et al., 1993; Bauman et al., 1990; Chassin et al.,  1998; for reviews: 

Conrad, Flay, & Hill, 1992; Darling & Cumsille, 2003). Moreover, twin studies have shown that the 

early phases of smoking onset are more influenced by the shared environment (e.g., modeling) than by 

heritability factors (Boomsma & Koopman, 1994; Bussell et al., 1999; Rende et al., 2005).  

Kandel and Lesser (1972) suggest that parental influence on adolescent smoking declines over 

time, whereas peer influence increases. Other scholars have suggested that parental influence does not 

increase and only affects adolescent smoking indirectly (Flay et al, 1994; Hu et al., 1995). However, 

an alternative hypothesis is the “delayed modeling” hypothesis which states that parental influence 

increases over time due to long term attentional and retentional processes of the child (Bandura, 1986). 

Specifically, according to this hypothesis, children learn and remember to perform certain behaviour 

from seeing it modelled by their parents. The opportunity to actually perform that learned behaviour 

may not arise until a long time later (see also Bricker et al., in press). Moreover, as children become 

older they may be more motivated to model their parents’ smoking behaviour in order to help them 

feel like an adult. Based on the delayed modeling hypothesis, we propose that parents’ former 

smoking may influence children to smoke because these parents’ smoking behaviour may have been 

modelled in the past either by the child’s past direct observation or awareness that his/her parents’ 

used to smoke. Indeed, current research suggests that parents’ smoking history (both current and 

former smoking) is an important predictor of adolescent smoking (Den Exter Blokland et al., 2004; 

Farkas et al., 1999; Otten et al., 2005). However, we suggest that parents’ smoking may not only 

influence the initial experimentation but also the later escalation of smoking behaviour.  

Besides parental smoking history, it is reported that children in single-parent families are at 

greater risk to initiate smoking (Miller, 1997). One reason is that the modeling effects in single-parent 

families may be somewhat different from the modeling effects that come from two-parent families. 

Specifically, in two-parent families the behaviour from one parent may magnify or buffer the 

behaviour of the other parent. Other possible explanations for differences between single-parent and 

two-parent families may refer to a less provision of supervision, and perhaps fewer opportunities to 

interact with adolescents due to competing responsibilities unlike the case in two-parent families.  

 

Adolescents’ smoking transitions 

Adolescent smoking is still a serious public health problem in The Netherlands as in many 

other countries. An annual monitor study recently showed that at age 12 years, 24% of the adolescents 

reported have ever smoked a cigarette compared to 35% at age 13 years, and 43% at age 14 years. 
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Moreover, having smoked during the last four weeks was reported by 2% at age 12 years, 10% at age 

13 years, and 21% at age 14 years. Finally, at age 12 years 1% reported daily smoking, compared to 

4% at age 13 years, and 12% at age 14 years (Stivoro, 2005). These findings support the idea that the 

smoking acquisition process has been shown to move through several stages (Flay, 1993; Holmen et 

al., 2000; Leventhal & Cleary, 1980, for a review: Mayhew et al., 2000). Since the first cigarette may 

open the gateway to establishing more frequent smoking behaviour, many studies focus on smoking 

initiation as primary outcome when determining risk factors linked to smoking. Nevertheless, to 

eventually become a daily smoker, one moves through a dynamic process with different, identifiable 

levels of smoking (Bricker et al., 2005; Chassin et al., 1984; Flay et al., 1998; O’Loughlin et al., 1998). 

The smoking acquisition process starts with the lowest level of smoking; a period in which one 

commences experimenting (referred to as “trying”). The next level covers a period in which smoking 

takes place on a monthly basis and which precedes the next highest level of smoking (“daily 

smoking”). The few studies that have focused on factors that predict transitions from one level to 

another concluded that the high-order transitions (e.g., never to daily smoking) are important because 

these are the transitions that may lead to development of a persistent smoking habit (Holmen et al., 

2000; Leventhal & Cleary, 1980).  

 

Parental smoking behavior 

The parent smoking dose-response effect suggests that children in smoking families are more 

at risk to start smoking and, more specifically, that the risk of child smoking increases as the number 

of parents who smoke increases (Peterson et al., 2006). Hence, a child with one smoking parent is 

more at risk to start smoking than a child with non-smoking parents; and a child with two-parents who 

smoke has an increased likelihood to start smoking compared to a child with only one smoking parent. 

In line with the Social Learning Theory, these results may indicate that modeling effects increase if 

both parents show similar behaviour. Few studies, however, have explored the role of parental 

smoking in predicting various levels of child smoking (rather than solely on smoking onset).  

There has been little evidence for the effects of parental smoking on the escalation of child 

smoking to higher smoking transitions (Distefan et al., 1998; Flay et al., 1998). However, Bricker and 

colleagues (2006) recently found an increased risk for children with parents who smoke to make 

transitions from never smoking to the first cigarette, from the first cigarette to monthly smoking, and 

from monthly smoking to daily smoking. One of the aims of the present study was to replicate the 

effects of parental smoking on child smoking transitions. However, whereas the Bricker et al. study 

explored current parental smoking, we also include parental smoking history and differentiate between 

parents who never smoked and parents who are reported to be former smokers.  

Few studies have taken parental smoking history into consideration (i.e., differentiate between 

parents who never smoked, and former smokers). This distinction is important however, because early 

exposure to parental smoking may significantly influence children  to smoke when they get older, 
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according to a delayed modeling effect. The few studies that have included parental smoking history 

have shown that adolescents whose parents were former smokers were more likely to smoke than 

those with parents who never smoked (e.g., Bricker et al., 2003), and reduced risk was shown for 

adolescents from parents who quit smoking compared to those with parents who are current smokers 

(Bricker et al., 2003; Den Exter Blokland et al., 2004; Otten et al., 2005). Although most of these 

studies have a cross-sectional design, one prospective study indicated that parental smoking cessation 

is associated with a reduced risk for children to smoke as compared to the situation in which both 

parents were current smokers. Further, children with parents who quit smoking were at substantially 

higher risk to smoke than children with parents who never smoked (Bricker et al., 2003). In line with 

these findings, in the present study we expected an increased risk to smoke for adolescents with 

parents with a history of smoking compared to those with parent(s) without a history of smoking. 

However, whereas earlier studies concentrated on the effects of parental smoking (history) on child 

smoking onset, we concentrate on the effects of parental smoking and parental smoking history on 

adolescent progressive smoking transitions.  

The timing of parental smoking cessation may also affect adolescent smoking (e.g., Den Exter 

Blokland et al., 2003; Farkas et al., 1999; Jackson & Henriksen, 1997). The shorter the exposure to 

parent smoking models, the less likely it is that children think that smoking is normative and will take 

up smoking themselves. In other words, if parents quit smoking early in the life of the child, the 

shorter the exposure and consequently the lower the risk for the child to start smoking. In a cross-

sectional study, Farkas et al. (1999) reported associations between moment of parental smoking 

cessation and children’s smoking behaviour. The study suggested that the preventive effects of 

parental smoking cessation were weaker when cessation took place when the child was age 9 years or 

older, than when the child was younger. This would imply that the preventive modeling effect of 

parent cessation would increase if the time of exposure was longer. Alternatively, more recent 

exposure to parental smoking cessation may lead adolescents to develop stronger values toward non-

smoking, thereby providing more powerful discouragement for adolescents to take up smoking than 

less recent exposure to parental smoking cessation. In the present paper we distinguish the effects of 

parental smoking cessation on adolescent smoking transitions from never smoking to ever smoking, 

and transferring from never smoking to regular smoking. Distinguishing ever smoking from regular 

smoking is important because some ever smokers escalate into regular smokers and those who report 

regular smoking are most likely to develop a persistent smoking pattern into adulthood.   

Most research on parental smoking has included both mothers and fathers, ignoring the fact 

that a substantial number of children live in single-parent families. For example, in the Netherlands 

alone, 18% of the children live in single-parent families. Since this percentage is increasing (Statistics 

Netherlands, 2005), there is a growing need to focus on the family structure when studying the role of 

parental smoking. Adolescents from single-parent families have significantly higher levels of smoking 

than those who live with both their biological parents (Bjarnason et al., 2003; Griesbach et al., 2003; 
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Miller, 1997) but little is known about possible effects of family structure on smoking transitions. One 

might question for instance, whether family structure is more likely to affect lower smoking transitions, 

or  higher-order smoking transitions (e.g., from trying to daily smoking). Moreover, it is important to 

test how the Social Modeling Theory fits the effects in different family structures while taking parental 

smoking into consideration. Whereas within a two-parent family, a non-smoking parent may mitigate 

the modeling effect caused by the one parent who smokes, in a single-parent family there is no second 

role model that may buffer the behaviour of the other parent and thus inhibit the modeling effect of the 

smoking parent. If this is the case then children in single-parent smoking families may be more likely 

to progress to a more established level of smoking.   

 

The present study 

We studied the role of parental smoking (including both lifetime and current smoking) in the 

development of adolescent smoking by predicting adolescent smoking transitions (in contrast with 

smoking onset). We expected to find increasing modeling effects if the behaviour of both parents is 

similar and if the time of exposure is longer. Second, within the group of respondents with non-

smoking parents we tested the effect of parental smoking cessation in predicting transitions from never 

to lifetime smoking (trying, monthly, or daily) and from never to regular smoking (monthly or daily). 

We expected to find an increased likelihood for those children whose parents stopped later in time. 

Finally, we tested for differences in modeling effects between single-parent and two-parent families in 

predicting adolescent smoking transitions. We expected children from single-parent families to be 

more at risk to smoke than children from two-parent families. In all, a deeper understanding of how 

parental lifetime smoking affects different levels of adolescent smoking will help to construct more 

effective intervention campaigns by focusing on specific family risk groups. 

 

Method 

 

Procedure 

Participants were 7,426 students from the Netherlands that participated in a large longitudinal 

study on predictors of smoking. A probabilistic random selection of Dutch schools was obtained in 

four regions in the Netherlands. Of the 55 schools that were approached, 33 school boards finally 

agreed to participate. Participation in other studies was the main reason for refusing cooperation. From 

each school we selected all classes of the first and second year of secondary education (i.e., junior 

secondary education, senior secondary education, prevocational, pre-university), resulting in a total of 

478 classes. Passive informed consent was obtained and all procedures were approved by the 

Committee on Research Involving Human Subjects. Students completed self-report questionnaires 

during one lesson (50 minutes) with the classroom teacher acting as a survey administrator. Every 

teacher had received brief instructions about the procedure that emphasized the confidentiality of 
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responses, and contained instructions on how to handle questions from the respondents. Non-response 

was mainly due to absence on the day of assessment. Only 15 explicit refusals from adolescents were 

recorded. In all schools, one CD (music) voucher was randomly allotted to one of the respondents in 

each school year. The follow-up measurement took place two years (22-24 months) after the baseline 

measurement and followed the same procedure. This interval of two years would capture the most 

critical phase in an adolescents’ life, in which adolescents are most likely to start smoking. A total 

74% of the baseline participants completed the follow-up survey. Drop-out between the two 

measurements was mainly due to there being a large number of students who had moved to schools 

that were part of the same comprehensive school, but located elsewhere. Efforts were made to keep 

these participants in the sample; however this would entail the inclusion of a large number of new 

participants, therefore a large number of these school boards refused cooperation and, consequently, 

these students had no opportunity to participate in the second measurement. No substantial attrition 

was due to truancy since Dutch students have compulsory attendance at school according to a strict 

policy. Moreover, the students did not know in advance on what day the questionnaire would be 

administered. To minimize the number of respondents skipping the questions on smoking, 

confidentiality was emphasized and every student received an envelope in which to enclose his or her 

questionnaire after completion. Questionnaires in the second wave were administered following the 

same procedure as in the first wave.  

At T1 (November 2002), respondents were 11 to 16 years old (M = 12.94 years, SD = 0.78) 

and 51.6% (N = 3,822) were female. All educational levels of the Dutch school system were 

represented in the sample. Three categories were constructed; lower education level (38.6%), 

intermediate education level (general) (18.9%) and high education level (senior secondary and pre-

university education) (40.4%). Most of the respondents were born in the Netherlands (95.7%) and the 

remainder were born elsewhere (including Turkey, Morocco and Surinam). The sample was diverse 

with respect to religious background; 30.4% was Catholic, 8.9% was Protestant, 5.7% was Islamic, 

1.6% was Hindu, 5.7% had another belief, whereas 47.7% of the respondents explicitly stated that they 

were not religious. When they were assessed at baseline, 86.2% lived with both of their parents, 10.4% 

lived either with their mother (9.9%) or with their father (1.5%); the remainder (3.4%) had other 

family arrangements.  

 

Measurements 

Adolescent smoking transitions. Participants were asked to indicate their smoking status on a 

nine-point ordinal scale (1 = I have never smoked; 2 = I tried, but I quit; 3 = I quit after smoking less 

than once a week; 4 = I quit after smoking at least once a week; 5 = I smoke on occasion; 6 = I smoke 

less than once per month; 7 = I smoke at least once per month; 8 = I smoke at least once per week; 9 = 

I smoke every day) (e.g., Kremers, 2001; Otten, et al., 2005). In line with Bricker, et al. (2005) a 

smoking variable was constructed dividing participants in four categories. Never smokers were those 
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participants that reported never having smoked a cigarette, not even one puff. Those that were 

categorized as triers had tried smoking or had experimented with cigarettes, but had not been smoking 

on a monthly basis. The last two categories were monthly smokers (at least once a month) and daily 

smokers (at least once a day). At both waves, each respondent was classified as being a never smoker, 

a trier, a monthly smoker, or a daily smoker. Between the first and second measurement, participants 

could either make a transition from one smoking status to another, or have the same smoking status 

(unchanged). In the analyses, those respondents that made a transition were compared with those 

respondents whose smoking status did not change. For instance, participants that moved from having 

tried smoking at T1 and were classified as a monthly smoker at T2, were compared with respondents 

that reported having tried smoking at T1 and T2. Participants that moved from being a monthly 

smoker at T1 to a daily smoker at T2 were compared with participants who reported being a monthly 

smoker at T1 and remained a monthly smoker at T2. 

Family Structure. Participants were asked about their living situation. They could answer 

whether they: a) lived with both parents; b) lived with their father/mother; c) lived with other family 

members; e) other living arrangement. For the purposes of this study, we only looked at intact families 

(i.e. with both father and mother), and at families with either the mother or the father (single-parent 

families). 

Parental lifetime smoking. Concerning tobacco use by parents, adolescents answered three 

questions that assessed current and past parental smoking behaviour, as well as the estimated time 

when the parents quit smoking. At baseline, respondents were asked: “Does your father/mother smoke? 

(y/n)”. Participants could answer Yes, No, I don’t know, or I don’t have a father/mother. If the answer 

was “No”, the respondents were asked whether their parent was a former smoker. Based on the 

adolescent’s report about the parents’ smoking status, each parent was classified into one of three 

groups: never smoker, former smoker, and current smoker. By combining the status of both parents, 

six levels were constructed (1 = both parents never smoked, 2 = one parent is a former smoker and the 

other has never smoked, 3 = both parents were former smokers, 4 = one parent is a current smoker and 

the other has never smoked, 5 = one parent is a current smoker and the other is a former smoker, 6 = 

both parents are current smokers; see also Den Exter Blokland et al. 2004; Otten et al. 2005).  

If participants answered that a parent was a former smoker they were asked to answer an 

additional question: “What age were you when your mother/father stopped?” Respondents could 

specify this specific age, or report that the parent quit before they were born. Finally, this variable was 

categorized into five levels: 1) My mother/father never smoked, 2) My mother/father quit smoking 

before I was born, 3) My mother/father quit smoking before I was 7 years old, 4) My mother/father 

quit smoking when I was between 7 and 10 years old, and 5) My mother/father quit smoking when I 

was between 11 and 16 years old (see also Den Exter Blokland et al. 2004; Otten et al. 2005).  
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Statistical Analyses 

All analyses were performed using the statistical software package SPSS 11.5. Prevalence 

rates of adolescent and parental smoking were reported as well as information on smoking cessation 

by parents. Three sets of conditional logistic regression were used to calculate adjusted odds ratios 

(OR) with 95% confidence intervals with whether or not having made a certain transition as binary 

outcome variable. In the first set, smoking status of both parents was included in the regression model 

as indicator variable. Although not depicted in the tables, in all models potentially important 

covariates were included (i.e., sex, age, and education level of adolescents). By default, the category in 

which both parents were never smokers functioned as the reference category; however, we also 

checked all other comparisons by switching the category to which other categories are compared (i.e., 

the reference category). In the second set, logistic regressions were used to calculate OR’s for lifetime 

smoking while testing main effects of the moment of parental smoking cessation of both parents when 

the other parent was a non-smoker. The last set of regressions tested whether adolescents in single-

parent families (smoking or non-smoking) were either more or less likely than adolescents living in 

two-parent families to undergo smoking transitions, while considering different smoking statuses. 

Significance was defined as P value < 0.05. 

 

Results 

 

Descriptive statistics 

At baseline (T1), 4,762 (65.7%) respondents reported that they had never tried a cigarette and 

2,030 (28.0%) of the respondents had tried smoking. A total of 161 (2.2%)  reported monthly smoking, 

and 293 (4.0%) reported daily smoking. At T2, the number of never smokers had decreased to 3,587 

(49.0%), 2,570 (35.1%) reported trying, 328 (4.5%) reported monthly smoking, and the number of 

daily smokers increased to 828 (11.3%). With respect to parents, 1,994 (26.9%) respondents reported 

having two non-smoking parents; 1,178 (15.9%) reported having one parent who never smoked, and 

one former smoker; 886 (11.9%) respondents had two-parents that were both former smokers; 1,335 

(18.0%) had parents of which one was a former smoker and the other never smoked; 740 (10.0%) had 

parents of which one was a former smoker, and one was a smoker; and 1,293 (17.4%) reported having 

parents who both smoked.  

 

Prospective associations between parental smoking status and transitions in adolescents smoking 

For the purposes of this study, we selected only those children that lived in families with both 

mother and father, which reduced the sample size from 7,426 to 6,377 (86.2%). Note that in each of 

the regressions the odds to make a certain transition are compared to the status in which both parents 

were never smokers. At the same time, all categories were compared as shown by subscripts (see 

Table I). 
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Table I 

Transitions in smoking predicted by parental smoking status in two-parent families 
 
  Transitions 

Parental Smoking Status  Never > Trying1 Never > Monthly1 Never > Daily Trying > Monthly1 Trying > Daily1 

 N OR 95% CI OR 95% CI OR 95% CI N OR 95% CI OR 95% CI 

Both never smoker 1342 1.00  1.00  1.00  310 1.00  1.00  

One never, one former smoker 771 1.28ab* 1.03 - 1.60 1.19ab 0.59 – 2.41 0.97ab 0.48 – 1.96 246 1.11 0.62 – 1.97 1.04ab 0.63 – 1.73 

Both former smokers 545 1.66a*** 1.31 – 2.10 2.81a* 1.50 – 5.29 0.94cd 0.42 – 2.12 249 1.25 0.71 – 2.21 1.70a* 1.07 – 2.71 

One smoker, one never smoker 668 1.44c** 1.15 – 1.80 1.42 0.70 – 2.88 1.89* 1.05 – 3.41 303 1.00 0.57 – 1.76 1.36c 0.86 – 2.15 

One smoker, one former smoker 332 1.61** 1.21 – 2.14 2.77b* 1.33 – 5.77 2.74ac 1.42 – 5.30 189 1.55 0.87 – 2.77 1.13d 0.66 – 1.93 

Both parents smokers 556 1.89bc*** 1.50 – 2.39 1.85 0.91 – 3.77 2.72bd 1.53 – 4.85 372 0.92 0.53 – 1.62 2.03bcd** 1.34 – 3.09 

 
Note. Families were selected with both father and mother. Sex, Age and Educational level were controlled for. 1 Never > 

Trying/Monthly/Daily versus Never > Never (Reference Group). a, b, c, d: similar subscripts differ significantly. p < 0.05. ** p 

< 0.01. *** p < 0.001. R2 Model Never > Trying = 0.028, R2 Model Never > Monthly = 0.027, R2 Model Never > Daily = 

0.097. R2 Model Trying > Monthly = 0.009, R2 Model Trying > Daily = 0.043. 

 

Girls were more likely to change from the level of trying smoking to daily smoking than boys 

(OR = 1.31, CI = 1.01 – 1.71, p < 0.05). Moreover, transitions from never smoking to trying and daily 

smoking were both associated with lower education levels and increasing age.  

In general, the results of the regressions showed that parental smoking status had an effect 

throughout the process of adolescent smoking acquisition, except for the transition from trying to 

monthly smoking. The results indicated that the greater the number of parents who smoke, the higher 

the odds that the child would make a smoking transition. Further, the results show that children who 

have one or two parents with a history of smoking are more at risk to transfer to an increased level of 

smoking than children with parents who do not have a history of smoking. Children with parents who 

are both currently smoking were at most risk to make smoking transitions.  

 

Table II 

Moment of smoking cessation by parents predicting adolescent smoking uptake  
 

Never > Lifetime Smoking 

Moment of smoking cessation N OR 95% CI 

Never 1777 1.00  

< 0 years  827 1.18 0.98 – 1.43 

Between 0 – 7 237 1.76*** 1.31 – 2.34 

Between 7 – 10 222 1.87*** 1.40 – 2.52 

>10 years 152 1.53*** 1.07 – 2.18 

  
Note. Educational level, sex were controlled for. The other parent was a non-smoker 

* p < 0.05. ** p < 0.01. *** p < 0.001. R2 Model = 0.04 
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Prospective association between the timing of parental smoking cessation and adolescent smoking 

Table II present the effects of the timing of parental smoking cessation point on adolescent 

smoking, while the other parent was a never-smoker (note that the ages in the tables refer to the age of 

the child when the parent quit). Due to power problems (a relatively small number of parents appeared 

to quit smoking) it was not possible to predict more transitions than the transition from ‘never 

smoking’ to ‘lifetime smoking’ (ever smoking). To do this we selected the never smokers at T1. The 

risk for lifetime smoking was lowest if parents never smoked and not significantly higher if parents 

quit before the child was born. An elevated risk was found for those children that reported parental 

smoking cessation after the child was born. This risk is about the same for children of parents that quit 

when the child was aged 0-7 years, 7-10 years, or after age 10 years.   

 

Table III 

Transitions in smoking predicted by family arrangement and parental smoking status 
  Transitions 

Parental Smoking Status  Never > Trying1 Never > Monthly1 Never > Daily Trying > Monthly1 Trying > Daily1 

 N OR 95% CI OR 95% CI OR 95% CI N OR 95% CI OR 95% CI 

Two-parents, both non-smokers 2598 1.00  1.00  1.00  775 1.00  1.00  

Single-parent, non-smoker 271 1.33* 1.00 – 1.79 1.96 0.97 – 3.93 2.72*** 1.59 – 4.64 142 0.73 0.37 – 1.43 0.95a 0.57 – 1.58 

Two-parents, one smoker 976 1.23a* 1.03 – 1.46 1.33 0.81 – 2.16 1.95*** 1.35 – 2.82 478 1.11 0.76 – 1.63 1.01bc 0.73 – 1.40 

Single-parent, smoker 153 1.50* 1.03 – 2.18 2.17 0.91 – 5.23 3.11*** 1.64 – 5.89 148 0.51 0.23 – 1.14 1.65b* 1.07 – 2.54 

Two-parents, both smokers 556 1.57a*** 1.27 – 1.94 1.28 0.69 – 2.39 2.20*** 1.42 – 3.39 372 0.82 0.51 – 1.31 1.63ac** 1.18 – 2.25 

 
Note. Sex, Age and Educational level were controlled for. 1 Never > Trying/Monthly/Daily versus Never > Never (Reference 

Group). a, b, c, d: similar subscripts differ significantly. * p < 0.05. ** p < 0.01. *** p < 0.001. R2 Model Never > Trying = 

0.024, R2 Model Never > Monthly = 0.020, R2 Model Never > Daily = 0.071. 

 

Prospective association between family structure and adolescents smoking transitions 

Tables III presents the results from the regression in which we predicted adolescent smoking 

transitions by looking at family structure. Increased levels of smoking were associated with lower 

education levels, and older age. Child gender differences were observed only for the transition from 

trying to daily smoking, in which case girls were more likely to make this transition than boys.  

Children from families in which parents were smokers were more at risk to transfer from 

never smoking to trying and daily smoking, and from trying smoking to daily smoking. Children from 

single-parent non-smoking families were more at risk to transfer from never to trying (OR = 1.33) or 

daily smoking (OR = 2.72) than children from two-parent non-smoking families. Further, children 

from single-parent smoking families were 1.50 times more likely to transfer from never to trying 

smoking than children from two-parent non-smoking families. The odds for the same transition were 

1.23 for children from a two-parent family with one smoker compared to children from two-parent 

non-smoking families. With respect to the transition from never to daily smoking this was 3.11 for 

children from a single-parent family with a parent who smokes, and 1.95 for children from a two-
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parent family with one smoker. No effects were found of family structure for the transition from never 

to monthly smoking and from trying to monthly smoking. When looking at the transition from trying 

to daily smoking, children from a single-parent smoking family were more likely to transition from 

trying to daily smoking compared to a two-parent family with one smoker (OR = 1.63, p < .05). In 

addition, we also tested the impact of parental smoking within single-parent families by including 

parental smoking history. Although the sample size was too small to test all the transitions, cross-

sectionally there was an increased likelihood for children to experiment and to be a regular smoking at 

T1 when the single-parent was a current smoker, compared to being a former smoker/a never smoker 

(resp. ORexperiment = 2.31, C.I.= 1.63 – 3.25, ORregular = 2.52, C.I. = 1.42 – 4.48). There was no statistically 

significant association between a single parent’s smoking status at baseline (never vs. former vs. 

current) and children’s smoking transitions at the follow-up endpoint.  

 

Discussion 
 

The aim of the present study was to test the associations between parental smoking (current 

and lifetime) and transitions in adolescent smoking. The results suggest that in studying the impact of 

modeling it is important to take parental smoking history into consideration because children from 

parents who are former smokers have an increased likelihood to smoke compared with children from 

parents who never smoked. Further, the results suggest that the processes of modeling may take place 

during the entire process of smoking acquisition rather than only during the first phase of smoking 

onset. In addition, we examined the effect of parental smoking cessation on adolescent smoking, 

showing that, compared to parents that never smoked, parental smoking cessation before the child is 

born prevents later adolescent smoking. Moreover, children in single-parent families are more likely to 

transfer to more advanced phases of smoking than children living in two-parent families. 

 The results suggest a “dose-response” relationship between parent smoking status and 

adolescent smoking, with an increased risk for a child to establish a progressive transition as the 

number of parents who smoke increases (see also Bricker et al., 2005). Our results extend earlier 

research by underlining the necessity to distinguish parents that have never smoked from parents who 

quit smoking. Consistently, we found parental smoking history stronger associated with progressive 

adolescent smoking transitions than a lifetime smoking abstinence by parents (never smokers). 

Nevertheless, having parents with a history of smoking was still associated with a smaller risk for 

children to smoke than children with parents who currently smoke. We can explain these findings 

from the perspective of both parents and children. Conceivably, not only may former smokers be more 

tolerant towards smoking by their children, they may feel they are less credible as a source of 

antismoking socialization since they were once smokers themselves (Jackson & Henriksen, 1996; 

Otten et al., in press). On the other hand, some children may be more likely to disregard antismoking 

socialization messages from their parents if they are aware of their parents’ smoking history. In other 
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words, children may argue: “Why should I listen to someone who has been smoking him/herself?” 

Moreover, children from parents who were former smokers may be more likely to assume it is 

possible to quit since their parents managed to do so. Linking these findings to the concept of social 

modeling, it is possible that children from parents who are former smokers are more likely to start 

smoking due to a delayed modeling effect (Bandura, 1986).  

 Modeling of parental smoking does not seem to stop after having tried the first cigarette. 

Children with at least one parent who smoked were more at risk to transfer from never smoking to 

daily smoking in an interval of only 2 years compared to children with parents who were both non-

smokers. Moreover, if both parents smoked, children had a two-fold increased risk to transfer from 

having tried smoking to daily smoking, which clearly supports the hypothesis that the effect of 

parental smoking extends beyond the first phase of smoking (i.e., experimenting or trying). These 

results may be explained by our relatively young population sample we used. Although peers become 

more important during adolescence, parents are still considered to be important socializing agents 

during childhood and still affect children’s smoking behaviour (e.g., Clark et al., 1999; Jackson & 

Dickinson, 2003; Engels et al., 2001). In future research it may be valuable to explore the effect of 

peer smoking on predicting adolescent smoking transitions and whether/how this differs from the 

effect of parents (with respect to smoking onset, see also Bricker et al., in press; Engels et al., 1999).  

The odds of adolescent smoking over different categories of the timing of parental smoking 

cessation were compared to when parents never smoked. Previous cross-sectional studies showed that 

early parental smoking cessation was associated with a smaller risk for children to smoke (Den Exter 

Blokland et al., 2004; Otten et al., 2005). The current study showed that, compared to parents that are 

never smokers (instead of comparing to parents who currently smoke), parental smoking cessation 

after the child was born was associated with an increased risk for children to initiate smoking. The 

exposure hypothesis, implying that a longer period of exposure would lead to stronger modeling, also 

suggests that early parental smoking cessation, and thus longer exposure to non-smoking parents, 

would help to lower the likelihood for children to start smoking. However, our results more strongly 

support a delayed modeling effect, showing an increased likelihood for children to start smoking even 

when parents quit smoking many years previously.   

 Our final question concerned the effect of family structure on smoking transitions, Consistent 

with earlier studies, adolescents in single-parent families were more likely to smoke than adolescents 

in families with both a father and a mother (Bjarnason et al., 2003; Griesbach et al., 2003; Miller, 

1997). However, whereas earlier studies focused exclusively on smoking onset, our study concentrated 

on the role of family structure in a range of adolescent smoking transitions. Our findings support the 

idea that single-parent status alone (regardless of smoking status) increases the odds of adolescent 

smoking. Moreover, single-parent smoking is a strong predictor of adolescent smoking. Finally, 

single-parent smokers represent more risk than one parent who smokes in a two-parent family, 

possibly due to the buffering effect of the second, non-smoking parent. Differences between single-
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parent and two-parent families may also be explained by less provision of supervision, and fewer 

opportunities to interact with adolescents due to competing responsibilities unlike the case in two-

parent families, as mentioned in the introduction. 

One of the strong features of this study is the large sample size, which enabled us to use 

different categories of parental smoking status. Furthermore, the longitudinal design allowed us to 

examine smoking transitions as outcome variables. Another strong feature is the information on 

parental smoking; besides the current parental smoking status, we also asked participants to estimate 

the age they were when the parent quit smoking. Apart from the advantages, the study suffers from 

some important limitations that can be addressed in future research.  

First, all concepts were determined and measured by proxy reports from the children. 

Although children are able to estimate their own and parental smoking behaviour (Harakeh et al., 2006; 

Vink et al., 2003), the accuracy by which children estimate their own age when one of their parents 

quit smoking is questionable. Ideally, the parents’ own reports are needed. Second, one could argue 

that the use of teachers to collect the data may have resulted in lower reports of smoking behaviour, 

despite the fact that we paid special attention to confidentiality and the fact that this is a well-

established method in studies using large samples as the one in the present study. Third, even though 

we used a large sample, the cell sizes for some of the regressions were small, which prevented us from 

taking transitions as outcome variable while looking at the effects of parental smoking cessation point. 

In other analyses, a lack of power resulted in large confidence intervals. Although only larger samples 

are able to solve this problem, most lower interval boundaries were above 1.00, thereby indicating that 

the lowest value would mean an increased risk. Another limitation refers to a lack of other factors that 

were included that may explain part of the modeling effects that we found. It would have been more 

appropriate if we had the possibility to include biological and genetic aspects which would have given 

the opportunity to separate the modeling effect. Furthermore, since we conducted a large number of 

logistic regression models, a final limitation refers to possibility of effects that exist by capitalization 

on chance. The asterisks in the tables show the alpha-level on which an effect appeared significant. 

Even if we had chosen the most conservative approach (using a higher α-criterion reducing the risk for 

type-one error), a number of effects would disappear due to small cells, although the overall trend of 

findings would still remain to exist. Nevertheless, caution is warranted in interpreting these findings. 

With respect to future studies, a closer look at possible moderators is needed. One moderator 

on the link between parental smoking could be the relationship that children have with their parents; 

children who have a good relationship with their parents may be more likely to model their parents’ 

behavior. One could also argue that in future studies the role of siblings should be looked at, since 

sibling smoking may confound the results we found, although, with respect to current parent smoking, 

data from Bricker et al.’s study showed no evidence that this is the case (2006).  

The present study has both theoretical and practical implications. The findings suggest that 

even early parental smoking increases the risk for adolescents to smoke, consistent with the delayed 
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modeling effect. Therefore, when considering parental smoking behaviour as a predictor of adolescent 

smoking, it is important to explore not only current parental smoking, but also parental smoking 

history. The result suggest that, compared to parents that are never smokers, parent smoking cessation 

before the child is born helps to significantly reduce the risk for children to make smoking transitions. 

One implication is that couples who are soon to have children should be targeted to quit smoking in 

order to help prevent their children from smoking. Whereas it is commonly accepted that mothers quit 

smoking when they are pregnant, for fathers this practice is not common. There should be more focus 

on the increased risk for children who live in single-parents families to initiate smoking. Prevention 

campaigns should focus on these parents, and make them aware of antismoking socialization and 

encourage them not to smoke, or to quit smoking.  

In conclusion, the results of the present study suggest that the role of parental smoking in 

adolescent smoking is present throughout different phases of the acquisition process and thus not 

restricted to smoking onset. Results support the delayed modeling hypothesis that parental smoking 

affects the likelihood for children to smoke even when parents quit many years before. In particular, 

cessation of parental smoking before the child was born prevented the child from smoking. 

Adolescents living in a single-parent family were at greater risk of smoking than adolescents living in 

a family with both mother and father. Children living in single-parent families are only exposed to the 

behaviour of one parent; in two-parent families the behaviour from one parent may magnify or buffer 

the behaviour of the other parent. Within families, parental non-smoking should be encouraged since 

parental smoking not only affects smoking onset but also higher level smoking transitions. 
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Abstract 

 

The aim of this study was to test associations between general parenting dimensions, anti-smoking 

socialization practices, and parental smoking status on the one hand and adolescent smoking on the 

other. These associations were specifically examined within a group which is particular vulnerable to 

the effects of smoking (asthmatic adolescents). Participants were 9,008 young adolescents (11-16 

years old) from the Netherlands. Associations between factors were tested separately as well as in a 

combinatory model using multiple logistic regression analyses. Adolescents with current asthma were 

more at risk to be current regular smokers. Higher scores on parental involvement and strictness, anti-

smoking socialization and parental smoking abstinence were associated with lower odds of adolescent 

smoking. Parents of asthmatic adolescents were more likely to employ involvement and strictness. 

Despite the increased health risks of smoking for asthmatics, parents of asthmatic children were 

generally not more engaged in anti-smoking socialization; they only talked more about not-smoking. 

Furthermore, parents of adolescents with asthma were more likely to smoke than parents of 

adolescents without asthma. In general, multiple logistic regression analyses showed similar effects for 

non-asthmatic and asthmatic adolescents. Diagnosis of asthma should be followed by suggestions for 

parents how to employ anti-smoking socialization (e.g. setting rules). In addition, the importance of 

having non-smoking parents in smoking prevention should be emphasized. 
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Introduction 

 

Identifying psychosocial factors of adolescent smoking behavior is important in order to bring 

a halt to the rise and spread of tobacco consumption which starts during adolescence and is related to 

high morbidity and mortality later in life. Many studies have shown that the process of maturation 

coincides with a substantial increase in vulnerability to risk behavior (e.g., Engels, 1998; Steinberg & 

Silverberg, 1986). With regard to smoking, an annual survey among adolescents in the Netherlands 

has shown that smoking prevalence among adolescents increases from approximately three percent at 

age 12 to forty percent at age 17 (Stivoro, 2003). Although peers become increasingly important 

during adolescence, parents are still considered to be important socializing agents during childhood, 

and therefore they may affect smoking behavior of their children (e.g., Clark, Scarisbrick Hauser, 

Gautam & Wirk, 1999; Engels, Finkenauer, Meeus & Dekovic, 2001; Jackson & Dickinson, 2003). 

However, few studies have focused on the effects of parenting on smoking among groups of children, 

for whom the health consequences of smoking are even more severe, such as children with asthma. 

Therefore, the present study will concentrate on the associations between perceived parenting 

dimensions, anti-smoking socialization, parental smoking behavior and adolescent smoking in a large 

sample of Dutch adolescents, and we will test whether the effects of these factors are different for non-

asthmatic and asthmatic adolescents.  

Most studies on parenting and smoking treat adolescents as a homogeneous group. However, 

there is a substantial group of adolescents with asthma which is particular vulnerable to the negative 

consequences of smoking and for whom it is even more important not to smoke. Smoking may 

increase respiratory symptoms and in the long term the risk of developing chronic obstructive 

pulmonary disease (COPD) is particularly high for people with asthma who smoke. Despite these 

serious risks, a number of international studies indicated that tobacco use among asthmatics is reported 

to be similar to or even higher than among people without asthma (Backer, Nepper-Christensen, Ulrik, 

Von Linstow & Porsbjerg, 2002; Eisner, Yelin, Trupin & Blanc, 2001; Kaplan & Mascie-Taylor, 

1997; Precht, Kiding & Madsen, 2003; Van de Ven, Van den Eijnden & Engels, 2006; Zbikowski, 

Klesges, Robinson & Alfano, 2002).  

A growing body of literature supports the role of parents in preventing their offspring from 

smoking. To accomplish this, parents have generally two types of child rearing practices at their 

disposal: a general parenting style and more specific anti-smoking socialization practices. In addition, 

parents affect their adolescents’ smoking behavior through their own smoking habits. Involvement and 

strictness are considered to be the two main dimensions in which general parenting styles can be 

divided (Baumrind, 1989; Darling, & Steinberg, 1993; Maccoby & Martin, 1983). With regard to the 

support dimension, emotional involvement from parents varies from warm and being involved to cool 

and rejecting. The strictness dimension varies from monitoring and supervision to manipulative 

control, a lack of involvement and neglect. Different combinations of these two dimensions form 
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parenting styles that reflect the way parents raise their children. Studies that have examined parenting 

styles as a predictor of adolescent smoking behavior have shown protecting effects from parenting 

styles characterized by higher levels of warmth, support and consistent control (Chassin, Presson, 

Todd, Rose & Sherman, 1998; Cohen, Richardson & LaBree, 1994; Conrad, Flay & Hill, 1992; 

Glendinning, Shucksmith & Hendry, 1997; Jackson, Bee-Gates & Henriksen, 1994; Melby, Conger, 

Conger & Lorenz, 1993; Simons-Morton, Crump, Haynie, Saylor, Eitel & Yu, 1999).   

In addition to general parenting activities, there is a growing awareness that anti-smoking 

socialization may be important in protecting offspring from smoking. Anti-smoking socialization 

practices include specific parenting strategies that influence the development of children’s cognitive 

and behavioral norms regarding smoking (Jackson & Henriksen, 1997), for instance setting rules, 

transmitting knowledge, attitudes, and skills to prepare children and adolescents to resist smoking 

(Henriksen & Jackson, 1998). Studies have shown significantly lower rates for smoking onset among 

adolescents whose parents engage in anti-smoking socialization (Engels & Willemsen, 2004; Ennett, 

Bauman, Foshee, Pemberton & Hicks, 2001; Harakeh, Scholte, De Vries & Engels, 2005; Henriksen 

& Jackson, 1998; Jackson & Henriksen, 1997; Middlecamp & Mermelstein, 2004). 

One might argue that parents who smoke can do little to dissuade their children from smoking 

and that they have low credibility as sources of anti-smoking socialization (Clark, et al., 1999). 

However, some studies have indicated that even smoking parents’ socialization efforts may prevent 

children from taking up smoking (e.g. Chassin, et al., 1998; Henriksen & Jackson, 1998; Jackson & 

Henriksen, 1997). Since parental smoking status might affect adolescent smoking behavior, it will be 

also be included in the present study. 

On the basis of the present literature on asthma one should expect to find differences between 

aspects of perceived parenting between adolescents with and without asthma. For instance, several 

studies have shown that adolescents with asthma are more prone to develop depressive symptoms, 

more likely to suffer from loneliness, and a lower quality of life (Gillaspy, Hoff, Mullins, Van Pelt, & 

Chaney, 2002). Therefore, it would be plausible to assume that due to these emotional problems 

parents of asthmatic children are perceived to be more supportive, and involved with their children 

than parents of non-asthmatic children. Nevertheless, in a study among 3,234 American students, 

Zbikowski and colleagues focused on several general risk factors between asthmatic and non-

asthmatic adolescents, among which supportiveness, but they found no differences between asthmatic 

and non-asthmatic adolescents (Zbikowski, et al., 2002). However, besides supportiveness, the second 

dimension considered in general parenting (i.e. strictness) was not included in the Zbikowski’s study. 

Suffering from a respiratory disease such as asthma, often coincides with restrictions that are 

necessary to prevent aggravation from asthma symptoms. For instance, asthmatic adolescents may 

have to compromise about leisure activities, and avoid situations that may result in exposure to 

harmful irritants and allergens (La Greca, 1990). Moreover, to effectively manage the variable disease 
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course, asthmatic adolescents often need to comply in medication use. With respect to these aspects, it 

may be hypothesized that parents of asthmatic adolescents are stricter and enforce more control.  

Because of the increased negative consequences of smoking, we expect parents of asthmatic 

children to be more active in anti-smoking socialization than parents of non-asthmatic children. In a 

study among 242 children with asthma, living in a smoking household, 47% of the respondents 

reported absolute restrictions about smoking in the home (Berman, et al., 2003). These results were 

not compared with a group of non-asthmatics. In their study, Zbikowski and colleagues only focused 

on parental (dis)approval of smoking and failed to find differences between asthmatic and non-

asthmatic adolescents (2002). The present study however will elaborate on these studies by including a 

more extensive focus on anti-smoking socialization (e.g., expecting negative consequences, talking 

about not-smoking, disregarding anti-smoking messages).  

The innovative aspects of the present study are threefold. An important innovative aspect 

relates to the group of asthmatic adolescents which has been included. Since asthma is the most 

common chronic illness in childhood, and the risks of smoking for this group are even more severe, it 

is an important group to focus upon. Further, several studies have examined the effect of parenting 

styles, anti-smoking socialization practices and parental smoking on adolescent smoking separately. 

However, the present study is one of the few which integrates these three aspects (see also Chassin, 

Presson, Rose, Sherman, Davis, & Gonzales, 2005). Most studies on anti-smoking socialization have 

used relative small convenience samples. Our nationwide large sample of Dutch early adolescents 

allows stronger generalizations. Findings from the current study may be of relevance to prevention 

programs for asthmatic adolescents yet also for adolescents without asthma.     

In summary, the present study examines [1] possible differences in scores on general parenting 

dimensions, anti-smoking socialization practices, and parental smoking status between non-asthmatic 

adolescents, adolescents with past asthma and adolescents with current asthma, and [2] the relative 

contribution of parenting dimensions, anti-smoking socialization and parental smoking status in 

adolescent smoking, as well as possible differences between non-asthmatic adolescents, adolescents 

with past asthma and adolescents with current asthma.  

 

Method 

 

Sample 

Data for this study were collected in the first wave of a broader longitudinal study on asthma 

and smoking which was set up in November 2002, with the approval of the Central Committee on 

Research Involving Human Subjects. A probabilistic random selection of Dutch schools was obtained 

in four regions in the Netherlands. Of the fifty-five schools that were approached, 33 school boards 

finally agreed to participate. Participation in other studies was the main reason to refuse cooperation. 

From each school we selected all classes of the first and second year of secondary education, resulting 
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in a total of 478 classes. Students completed self-report questionnaires during one lesson (50 minutes) 

with the classroom teacher acting as a survey administrator. Every teacher had received brief 

instructions about the procedure that emphasized the confidentiality of responses, and contained 

instructions on how to handle questions from the respondents. Non-response was mainly due to 

absence on the day of assessment; only 15 explicit refusals from adolescents were recorded. In all 

schools one CD (music) voucher was randomly allotted to one of the respondents in each school year. 

The completion rate was 90.9% among the total sample of 9,008 adolescents aged 11 to 16 

years old (M = 12.97, SD = .80) of which 51.5 % were female. Adolescents were divided over three 

different education levels; 37.7% followed lower education, 20.0% followed intermediate or general 

education, and 40.0% followed the highest level of secondary education in the Netherlands 

(preparatory college and university education) (see also Van der Vorst, Engels, Meeus, Dekovic, & 

Van Leeuwe, 2005). A total of 2.3% of the respondents followed special education tracks that were 

hard to be appropriately categorized, since they were different from the regular system. Allocating 

respondents in this category to one of the three general levels would lead to misinterpretations; 

therefore we considered them as missing on this variable. Most of the respondents (94.5%) were born 

in the Netherlands and 467 respondents were born elsewhere, including Turkey, Morocco and 

Surinam. The sample was diverse with respect to religious background; 30.4% of the total sample 

were Catholic, 8.9% were Protestant, 5.7% were Islamic, 1.6% were Hindu, 5.7% had another belief, 

whereas 47.7% of the respondents stated that they were not religious.  

 

Measures 

Adolescent smoking behavior. To assess adolescent smoking behavior, the participants were 

asked to indicate their smoking status on a nine-point ordinal scale ranging from 1 I do smoke at least 

once a day, to several levels of smoking (2 not daily but once a week, 3 not weekly but once a month, 

4 less than once a month, 5 sometimes, 6 quit after smoking at least once a week, 7 quit after smoking 

less than once a week, 8 tried but I don’t smoke anymore), to 9 I never smoked, not even one puff. The 

focus in the present paper was on the initiation period of smoking, the variation therefore in smoking 

behavior was limited (which caused skewness in distribution). Therefore, this variable was 

transformed into two dichotomous new variables; current regular smokers were defined as those who 

report tobacco use at least once a month. Lifetime smokers are those respondents who at least tried 

smoking once in their life. This instrument has been used intensively in several studies; the strategy of 

dichotomising has often been applied in studies focusing on smoking among adolescents (e.g. De 

Vries, Engels, Kremers, Wetzels, & Mudde, 2003; Kremers, Mudde, & De Vries, 2002; Otten, Engels, 

& Van den Eijnden, 2005; Zbikowski, et al., 2002). Recent studies have shown that the reliability and 

validity of self-report with respect to smoking is similar to the validity found with more objective 

methods, such as biochemical verification (Dolcini, Adler, & Ginsberg, 1996; Hunter, Webber, & 

Brenson, 1980). 
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Parenting dimensions. The dimensions involvement and strictness were assessed by using a 

15-item instrument (Darling & Steinberg, 1993; Steinberg, Elmen & Mounts, 1989; Steinberg, 

Fletcher, & Darling, 1994). This instrument has been intensively validated in series of studies and has 

acceptable psychometric properties. Involvement (α = 0.78) was measured by nine items (e.g. I can 

count on my parents if I have some sort of a problem), while strictness (α = 0.70) was measured with 

six items (e.g. My parents know where I am after school). All items have been scaled on a five-point 

Likert scale (1 Totally not true – 5 Totally true). One might argue whether adolescent-report would be 

the best source to assess parenting, however several scholars have argued that it is the perception of 

parenting rather than the parenting practices itself that matters when it comes to the impact on 

adolescent behaviors (e.g. Steinberg, Lamborn, Dornbusch, & Darling, 1992), or as Engels and 

colleagues (2001, p. 437) put it: ‘The most psychologically consequential reality for adolescents is the 

version they construct for themselves’. Besides this, studies have shown the perception of children of 

their parents’ parenting behavior may be even less biased than parental reports on their own behavior 

(Cook & Goldstein, 1993). For example, Van Der Vorst et al. (2005) argued that social desirability 

plays a stronger role in parents when they have to fill in questions on how they treat their children.   

 Anti-Smoking socialization. Five single items employed by Jackson and Henriksen (1997) 

were used to measure adolescent perception of different aspects of parental anti-smoking socialization. 

The items are included in the analyses as individual items; they aim to tap different concepts of anti-

smoking socialization. This was supported by statistical evidence that showed no latent factor 

structure, and a low internal consistency (α = 0.12). Through this approach it becomes clearer exactly 

which aspects of anti-smoking socialization are really important in adolescents smoking prevention. 

The items were: (1) Do your parents allow smoking inside the house; (2) Do you believe your parents 

would know if you were smoking cigarettes; (3) Would you expect negative consequences if your 

parents found out; (4) Do your parents often talk to you about not smoking; and (5) Would you 

disregard explicit requests not to smoke. According to Jackson and Henriksen, the first four items 

attempt to assess child perception of anti-smoking socialization efforts by parents, whereas the fifth 

item measures the receptivity to antismoking socialization messages of parents. All items were 

measured on a five-point Likert scale. 

Parental smoking behavior. Concerning tobacco use of parents, respondents were asked: 

“Does your father/mother smoke? (y/n)”. By combining responses on smoking status of both parents, 

three levels were constructed (1 = both parents are non-smokers, 2 = one parent is a smoker, 3 = both 

parents are smokers) (Den Exter Blokland, Engels, Hale III, Meeus & Willemsen, 2004; Farkas, 

Distefan, Gilpin & Pierce, 1999; Otten, et al., 2005). Although we used adolescent report to assess 

parental smoking, previous studies have shown reliable results, indicating that children are quite 

capable to estimate their parents’ smoking behavior (Engels & Willemsen, 2004; Vink, Willemsen, 

Engels, & Boomsma, 2003).  
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Asthma. As one of the participating centers of this worldwide collaboration, we used the 

standardized methodology of the International Study of Asthma and Allergy in Childhood to measure 

the prevalence of asthma (ISAAC, 2000; Wieringa, Weyler, Van Bever, Nelen & Vermeire, 1999). A 

set of core-questions focusing on asthma-symptoms formed a framework for respondents, after which 

two questions were posed through which the information on asthma for this paper was derived. The 

first question, indicating the prevalence of lifetime asthma, was: “Did you ever have asthma? (y/n)”. 

The second question addressed what we defined as current asthma: “Did you have asthma during the 

last twelve months? (y/n)”. These questions resulted in three groups; adolescents who never had 

asthma, adolescents who had asthma, but not during the last twelve months (past asthma), and those 

respondents who suffered from asthma during the last twelve months (current asthma) (see also Otten, 

et al., 2005; Wakefield, Ruffin, Campbell, Roberts, & Wilson, 1995; Zbikowski, et al., 2002). Self-

reports of asthma have been validated, and have proven to be useful as a sampling method. In a study 

on verification of self-reported asthma, 335 adult self-reported asthma patients were evaluated, of 

which 87% were verified as having asthma (Kauppi, Laitinen, Laitinen, Kere, & Laitinen, 1998). 

 

Data analyses 

Descriptive analyses were conducted to test differences in the parenting variables over the 

different subgroups (i.e. smokers versus non-smokers, asthmatic versus non-asthmatic). Separate 

multiple logistic regression analyses were conducted for lifetime smoking and regular smoking. In the 

first step covariates were included, that are generally known to be related to smoking, such as age, 

gender, and educational level. In the second step main effects of asthma, parenting dimensions, anti-

smoking socialization and parental smoking were tested. To test possible moderator effects of asthma, 

interaction terms with asthma and parenting were included in the third step. Interaction terms that 

included categorical variables (asthma and parental smoking) were represented by dummy variables 

(e.g. asthma * strictness, and asthma * allowing indoor smoking). We also checked for all other 

possible interaction effects of general parenting and parental smoking on the relations between anti-

smoking socialization and adolescent smoking (e.g. strictness * expecting negative consequences, or 

parental smoking * smoking indoors allowed). To explore interaction effects that included continous 

variables, we used the strategy described by Aiken and West (1991). Finally, in the fourth step, 

possible three-way interaction terms were included (e.g. asthma * involvement * disregarding anti-

smoking messages). Due to space constraints, interaction effects were only reported if they remained 

significant in univariate analyses; a similar procedure has been used by Harakeh, Scholte, De Vries, 

and Engels (2005). In all analyses a p-value smaller than 0.05 was considered significant. 
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Results 

 
Descriptive analyses 

Asthma can be considered as the most common chronic illness in childhood (Wieringa, et al., 

1999) and in line with other studies we found similar prevalence rates of asthma in this specific age-

group (Tabak & Smit, 2002). A total of 6.2% of the respondents reported having had asthma, whereas 

current asthma was found in 6.7% of the respondents. A total of 40% of the respondents reported 

having ever smoked a cigarette; no significant differences were found between adolescents without 

asthma, past asthma and current asthma. With respect to current regular smoking there were 

differences however; 11.4% of the adolescents with current asthma, and 10.2% of the adolescents who 

had past asthma reported current regular smoking. Among non-asthmatic adolescents this was 8.4% 

(χ2(2, N = 8,948) = 8.001, p = .018). 

 

Table 1 

Descriptives 
 

Variables Lifetime Smoking Current Regular Smoking Asthma 

 No 

N = 5,406 

(60%) 

Yes 

N = 3,602 

(40%) 

No 

N = 8,223 

(91.3%) 

Yes 

N = 785 

(8.7%) 

No Asthma 

N = 7,801 

(87.2%) 

Past Asthma 

N = 551 

(6.2%) 

Current Asthma

N = 597 

(6.7%) 

Parenting Dimensions M (SD) M  (SD) M  (SD) 

Involvement 4.02 (0.55) 3.81 (0.63) 3.96 (0.57) 3.65 (0.67) 3.93 (0.58) 3.95 (0.64) 4.00 (0.61) 

Strictness 3.34 (0.74) 3.12 (0.75) 3.28 (0.75) 2.99 (0.76) 3.24 (0.74) 3.24 (0.77) 3.41 (0.83) 

Anti-smoking Socialization        

Parents allow indoor smoking  2.28 (1.34) 2.72 (1.46) 2.40 (1.38) 3.06 (1.51) 2.45 (1.40) 2.54 (1.45) 2.45 (1.48) 

Child does not expect parents’ awareness 1.85 (1.05) 2.45 (1.21) 2.04 (1.12) 2.57 (1.32) 2.10 (1.14) 2.08 (1.21) 1.98 (1.20) 

Child expects negative consequences 3.34 (1.27) 2.98 (1.33) 3.27 (1.28) 2.47 (1.39) 3.20 (1.29) 3.15 (1.36) 3.23 (1.39) 

Parents often talk about not-smoking 2.36 (1.07) 2.47 (1.09) 2.39 (1.07) 2.58 (1.19) 2.40 (1.06) 2.41 (1.14) 2.54 (1.23) 

Child disregarding anti-smoking message 1.79 (0.95) 2.44 (1.17) 1.95 (1.01) 3.14 (1.24) 2.05 (1.08) 2.03 (1.11) 2.09 (1.20) 

Parental Smoking Status    

Non-smoking parents (N = 5,011) 62.1% 45.9% 57.4% 37.6% 56.5% 47.0% 52.8% 

One parent who smokes (N = 2,398) 24.4% 30.0% 26.3% 29.9% 26.3% 29.0% 27.8% 

Two parents who smoke (N = 1,599) 13.5% 24.1% 16.3% 32.5% 17.2% 24.0% 19.4%  
Note. Lifetime smokers differed significantly from those who never smoked on all parental variables, p < 0.01; Current 

regular smokers differed significantly from those who were not current regular smoking on all parental variables, p < 0.01; 

Adolescents with current asthma differed significantly from non-asthmatic adolescents on involvement (p < 0.05), strictness 

(p < 0.01), talking about not-smoking (p < 0.05), and parental smoking status (p < 0.01). 

 

Table 1 provides the means and distribution for all the parenting variables divided for the 

different statuses of smoking and asthma. Respondents who reported lifetime or current regular 

smoking had lower scores on involvement and strictness. Further, smokers perceived their parents as 

less engaged in anti-smoking socialization efforts, and they were less receptive to anti-smoking 

socialization messages of their parents. Finally, chi-square analyses showed that respondents who 

reported lifetime or current regular smoking were more likely than non-smokers to have parents who 

smoke.  
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In line with our expectations, asthmatic adolescents were more likely to report their parents to 

be involved and strict. With respect to parental engagement in anti-smoking socialization, there were 

no significant differences between the three groups, except for the item: talking about not-smoking. 

Adolescents with past asthma and current asthma, more often reported their parents talking about not-

smoking compared with respondents without asthma. Adolescents with past or current asthma were 

more likely two have one or two parents who smoke in comparison to non-asthmatic respondents. 

 

Adolescent smoking behavior, parenting dimensions and anti-smoking socialization, parental smoking 

status, and asthma 

Multiple logistic regression models were tested including parenting dimensions, anti-smoking 

socialization, parental smoking behavior and asthma to obtain odds ratios for each risk factor in the 

presence of the other factors (Table 2).  

 

Table 2 

Summary of multiple logistic regression analyses for adolescent smoking (N = 9,008)  

  Lifetime Smoking Current Regular Smoking 
 Variable OR Lower Upper OR Lower Upper 

Step 1        
Gender Male 1.00   1.00   
 Female 1.01 0.92 1.11 1.37*** 1.16 1.62 
 Age 1.45*** 1.37 1.55 1.81*** 1.63 2.01 
Education level Lower education level [ref.] 1.00   1.00   
 Intermediate education level 0.62*** 0.55 0.71 0.44*** 0.35 0.55 
 Higher education level 0.40*** 0.36 0.44 0.27*** 0.22 0.34 
Step 2        
Parenting Dimensions Involvement 0.78*** 0.71 0.86 0.67*** 0.57 0.77 
 Strictness 0.82*** 0.76 0.88 0.80** 0.70 0.91 
Anti-smoking socialization Indoor smoking allowed 1.06** 1.01 1.10 1.10* 1.02 1.18 
 Not expecting parents’ awareness 1.38*** 1.32 1.45 1.18*** 1.09 1.28 
 Expect negative consequences 0.88*** 0.85 0.92 0.68*** 0.63 0.73 
 Talk about not-smoking 1.16*** 1.10 1.21 1.25*** 1.15 1.36 
 Disregard anti-smoking message 1.40*** 1.33 1.47 1.92*** 1.78 2.07 
Parental smoking status Two parents who don’t smoke [ref.] 1.00   1.00   
 One parent who smokes 1.28*** 1.13 1.44 1.16 0.93 1.45 
 Two parents who smoke 1.53*** 1.31 1.77 1.46* 1.15 1.86 
Asthma No asthma [ref] 1.00   1.00   
 Past asthma 1.07 0.87 1.32 1.11 0.77 1.60 
 Current asthma 1.11 0.90 1.37 1.54* 1.10 2.15 
Step 3        
Asthma * Indoor smoking No asthma [ref] 1.00      
 Past asthma  0.95 0.84 1.08    
 Current asthma 1.22*** 1.07 1.39    
Smoking parents * Parental Awareness No smoking parents [ref]    1.00   
 One parent smokes    0.85* 0.73 0.98 
 Both parents smoke    0.73*** 0.63 0.84 
Smoking parents * Talking about not-smoking No smoking parents [ref]    1.00   
 One parent smokes    0.89 0.75 1.05 
 Both parents smoke    0.82* 0.65 0.97 
Strictness * Disregarding anti-smoking messages     1.11* 1.04 1.18 
Involvement * Expecting negative consequences     0.90*** 0.86 0.95  

Note. Standardized odds ratio’s are shown for main effects. For lifetime smoking: R2 = .09 for Step 1; R2 = .24 for step 2 For 

current regular smoking: R2 = .11 for Step 1; R2 = .31 for step 2. * p < .05 ** p < .01 *** p < .001. Ref. = Reference category. 

Due to space constraints, non-significant interactions are omitted but were included in the model.  

 

The explained variance for the total model for lifetime smoking was 24%. For current regular 

smoking the explained variance was 31%. Age and educational level were significantly associated 

with smoking; older adolescents were more at risk to smoke, whereas higher educational level 
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appeared to be protective. Gender was only significant for current regular smoking; with girls being 

more at risk to smoke than boys. Main effects were found for current asthma; those with current 

asthma were more at risk for current regular smoking. Main effects were also found for general 

parenting dimensions; higher scores on involvement and strictness were associated with lower risks 

for lifetime and current regular smoking. Also, anti-smoking socialization was associated with lower 

risks for lifetime and current regular smoking. The results show that almost all predictor variables 

remained significant even if included in a model with multiple variables, supporting the notion that all 

variables independently contribute to the prediction of adolescent smoking behavior.  

In the third step two-way interaction variables were included. First, we found an interaction 

effect from asthma on the relation between being allowed to smoke indoors and lifetime smoking. The 

odds ratios as depicted in Table 2 show the relative differences between the three groups with the 

current asthma group as reference category. The association between being allowed to smoke indoors 

and lifetime smoking was significantly stronger for adolescents with current asthma. For adolescents 

without asthma the association between indoor smoking and lifetime smoking was 1.24; for those 

adolescents with past asthma 1.18, and for the adolescents with current asthma 1.51.  

A second moderating effect of parental smoking was found on the relationship between 

parental awareness and current regular smoking. Not-expecting parental awareness was positively 

related to smoking, however odds ratios for these relations were different for adolescents with and 

without parents who smoke. For adolescents without parents who smoke the association between 

parental awareness and current regular smoking was 1.61, for those with one parent who smokes 1.36, 

and for those with two smoking parents 1.17.  

Another moderating effect of parental smoking was found on the relation between talking 

about not-smoking and current regular smoking. There was a significant difference between the first 

(non-smoking parents) and the third group (two parents who smoke). For adolescents with non-

smoking parents the association between talking about not-smoking and current regular smoking was 

1.27; for those with one parent who smokes 1.13; and for those with two smoking parents 1.04.  

With respect to the general parenting dimensions we found two interactions. Strictness 

moderated the relationship between disregarding anti-smoking messages and current regular smoking. 

To interpret this interaction we constructed three groups. For the first group (Mean of strictness – 1 

SD) the association was 1.98; for the second group (Mean of strictness) the odds ratio was 2.36, and 

for the third group (Mean + 1 SD), the association between disregarding anti-smoking messages was 

2.51. Involvement moderated the relationship between expecting negative consequences and current 

regular smoking. Following the same procedure, the association for the first group (Mean of 

involvement - 1 SD) was .73; for the second group (Mean of involvement) it was .56; and for the third 

group (Mean + 1 SD) the association was .61. No three-way interaction effects were found. 
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Discussion 

 
In the present study, we aimed to compare the (relative) role of general parenting dimensions, 

specific anti-smoking socialization practices and parental smoking in smoking among asthmatic and 

non-asthmatic adolescents in a nationwide sample. The associations found between the different 

parenting and smoking, were in line with other studies. Adolescents with asthma were more at risk for 

current regular smoking. Parents of asthmatic adolescents were perceived as stricter and more 

involved. However, adolescents with asthma were more likely to have parents who smoke. Hardly any 

differences were found in the anti-smoking socialization items between asthmatic and non-asthmatic 

adolescents. 

With regard to asthma, we found an increased likelihood for adolescents with current asthma 

for current regular smoking. The cross-sectional character of this study makes it impossible to explore 

causality of the associations we found; however smoking on a current regular basis can be assumed to 

be one of the important factors that may have triggered or exacerbated asthmatic symptoms among 

these adolescents.  

In line with the expectations, we found that parents from asthmatic adolescents were perceived 

as more involved and strict. It is likely that parents from children with asthma show more involvement 

in comparison to parents from non-asthmatic adolescents, because of concerns about their children’s 

health. The increased score on strictness for parents of adolescents with asthma may indicate that they 

are stricter in order to help controlling asthma symptoms. Despite the increased risk of consequences 

of smoking for asthmatic adolescents, we did not find differences between anti-smoking socialization 

practices between parents of asthmatics and non-asthmatics, except for the communication on not-

smoking: parents from asthmatic adolescents were more likely to talk about not-smoking. Moreover, 

asthmatic adolescents were more likely to report having parents who smoke (see also Otten, et al., 

2005). These are both disturbing findings because, first, it is important to keep asthmatic children from 

smoking and one way to do this is by actively employing anti-smoking socialization. Second, parents 

not only function as important role models opening the gate to smoking for their children, their 

smoking behavior may also be an important factor in the experienced environmental smoke (ETS) 

exposure, which may lead to an increase of asthma symptoms (see also Strachan & Cook, 1998, Otten 

et al., 2005). Future studies need to test whether there is a lack of knowledge about the consequences 

of environmental smoking for asthmatics, and smoking among parents of asthmatic children in 

particular.   

A number of interaction effects were found that need clarification, however before discussing 

the interaction effects, we would like to emphasize the need for caution in interpreting these effects; 

since the large number of possible interaction effects, one might expect to find an interaction effect 

only by chance.  
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Whereas we found a positive relation between being allowed to smoke indoors and lifetime 

smoking, this association was stronger for adolescents with current asthma. An explanation lies in the 

cross-sectional nature of this study; adolescents whom parents are less engaged in anti-smoking 

socialization may be more likely to experiment with smoking, which consequently may have activated 

or exacerbated asthma. Moreover, being allowed to smoke indoors is related to smoking of parents and 

may therefore also be an indication for ETS exposure. As already mentioned, ETS exposure is 

associated with more severe asthma and exacerbation of asthma symptoms. 

Other interactions we found did not relate to asthma, but to parental smoking status. Effects 

were found with respect expected parental awareness and talking about not-smoking. For adolescents 

with non-smoking parents, the effect of not expecting parental awareness was stronger than for those 

with smoking parents. Whereas it may seem counterintuitive, it could  be explained by the fact that 

adolescents with parents who smoke already had an increased risk to smoke and therefore not 

expecting parental awareness did not have such an impact as it had for adolescents with non-smoking 

parents.  

The positive link between talking about not-smoking and current regular smoking was 

stronger for parents who do not smoke than for parents who do smoke. This interaction shows us that 

parents who do not smoke are more likely than parents who do smoke to talk about not-smoking if 

they know or suspect their child is smoking. Smoking parents may feel a lack of credibility as the 

appropriate source of talking about not-smoking (Clark, et al., 1999).  

The association between disregarding anti-smoking messages and current regular smoking was 

strongest for in the high strictness group. In other words, adolescents that experience a high level of 

strictness are more likely to smoke if they disregard anti-smoking messages of their parents. This may 

be explained by the fact that those adolescents who experience a low level of strictness will decide 

whether or not to smoke anyway, disregarding or not disregarding possible anti-smoking messages 

from their parents will not make a large difference for them, where it does for adolescents who 

experience a high level of strictness.   

The negative association between expecting negative consequences and current regular 

smoking was strongest for adolescents with parents who were not strongly involved.  In other words, 

in this group expected negative consequences were least effective, yet still related to a decreased 

likelihood of current regular smoking. Most effective (lowest likelihood for smoking) were expected 

negative consequences in the mean involvement group. It may be that parents who are in the highest 

involvement group are also more tolerant and less consequent than parent in the mean-involvement 

group and therefore expecting negative consequences is less effective.  

The present study suffers from some shortcomings. With respect to all measured concepts, the 

information on the respondents was obtained from the same source, which increases the likelihood of a 

common source variance bias. Unfortunately, since we only used adolescent self-reports, we 

acknowledge this as a limitation of this study. Obviously, the bias introduced by common source 
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variance could only be prevented by using multiple informants.  It is however interesting to mention 

that in a study in which multi-informant data on smoking-specific parenting were available it appeared 

that the associations between smoking-specific parenting and adolescent smoking did not differ across 

informants (Harakeh et al., 2005). In this study, data were available from father, mother and two 

adolescent children in one family. 

The information on asthma as a medical condition was derived exclusively from self-reports 

of the adolescents. Although, self-reports of asthma have been validated and have proven to give 

reasonable estimates of the asthma prevalence for adults (Kauppi, et al., 1998), extra validation could 

have been made by physical measurements. One must realize however, that it is hardly possible to use 

other methods in a large scale, nationwide study such as the present.  

Secondly, the focus of the present study was on parenting practices, both general and 

smoking-specific, and parental smoking behavior. Unfortunately, we were not able to differentiate for 

gender. In future studies information on parenting and smoking should be asked separately for mothers 

and fathers to test the possibility of differential impact. 

One might suggest a relationship between playing truancy and deviant behavior such as 

smoking or argue that in particular adolescents who smoke, refuse to fill out smoking variables. 

Indeed, many studies have found smoking associated with playing truancy from school (e.g. Banks, 

Bewley, Bland, Deanb, & Pollard, 1978). There is no major attrition due to truancy in the first two 

classes of secondary school. Students in the Netherlands until the age of 16 have a compulsory 

attendance at school according to a very strict policy. Moreover, the students did not know at what day 

the questionnaire would be administered. To deal with missing values we used listwise deletion. We 

acknowledge the fact that respondents may refuse to fill out questions on smoking. However, to limit 

the number of respondents not filling out the questions on smoking, confidentiality was emphasized 

and every student received an envelope to enclose his or her questionnaire after completing it. 

One might further argue that students from the same schools are likely to produce common 

sources of variance (nesting), violating the accuracy of the effects. Interclass correlation coefficient 

(ICC) for lifetime smoking was .036 indicating that 3.6% of the variance could be explained by a 

school effect; for current regular smoking the ICC was .031. These values are in line with those found 

in prior studies on school effects in adolescent smoking (e.g Murray, Alfano, Zbikowski, Padgett, 

Robinson, & Kleges, 2002). Although we acknowledge the possible effects of nesting, on the basis of 

the ICC’s we found, we decided not to conduct multilevel analyses. Further, the cross-sectional nature 

of the present study does not allow us to draw any conclusions about causality. Longitudinal data will 

provide insight into the complex influence of general and smoking-specific parenting practices on 

adolescent smoking initiation and maintenance.  
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Concluding 

In general, the mechanisms underlying adolescent smoking behavior seem to be similar for 

asthmatic and non-asthmatic adolescents (cf. Zbikowski, et al., 2002). Our findings suggest that 

parents from asthmatic adolescents in particular, should be more involved in protecting their offspring 

from smoking. Most importantly, despite the particular negative health consequences of smoking for 

asthmatics, parents of asthmatic adolescents do not exert more anti-smoking socialization practices 

upon their asthmatic children, which is in particular important for this vulnerable group. Moreover, 

parents of asthmatic adolescents are even more likely to smoke compared with parents of adolescents 

without asthma. Parental smoking may indeed have triggered asthmatic symptoms, however even then 

it is surprising that these parents still smoke. By smoking themselves, parents open doors for social 

modeling processes, which increases the risk of smoking by their offspring. Furthermore, by smoking 

they expose their child to ETS. 

With respect to prevention, diagnosis of asthma in young children should be accompanied by 

providing information to parents about the consequences of smoking for asthmatics, information about 

the consequences of ETS exposure, and the protective effects of general parenting styles and parenting 

strategies that influence specific norms regarding smoking. The importance of quitting smoking by 

parents for the prevention of asthmatic complaints and severity should be emphasized (e.g. Bricker, et 

al., 2003; Den Exter Blokland, et al., 2004; Farkas, et al., 1999; Otten, et al., 2005). Suggestions 

should be offered to parents on how to employ anti-smoking socialization. Furthermore, tailor-made 

educational and support programs could be developed for asthmatic adolescents to stay tobacco free 

and to quit if they have started smoking. These may facilitate reduction of smoking rates among 

asthmatics, which is important in order to prevent the serious long term-related consequences, such as 

development of COPD.  
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Abstract 

 

A theoretical model was tested in which general parenting and parental smoking predicted anti-

smoking socialization, which in turn predicted adolescent smoking onset. Participants were 4,351 

Dutch adolescents in the age of between 13 and 15 years. In the model, strictness and psychological 

autonomy granting were related to lower likelihood of smoking onset, and parental smoking was 

positively related to smoking onset. Involvement and strictness were positively related to anti-smoking 

socialization, whereas parents who smoke where less likely to be engaged in anti-smoking 

socialization. In turn, anti-smoking socialization was negatively related to adolescent smoking. To test 

mediation, an asymptotic resampling method was used (bootstrapping); anti-smoking socialization 

appeared to mediate the links between involvement and smoking onset, strictness and smoking onset, 

and parental smoking and smoking onset. In addition, parental smoking appeared to moderate the link 

between anti-smoking socialization and smoking onset. Implications for prevention were addressed.  



Chapter 5 - General Parenting and Anti-Smoking Socialization 

 

85

Introduction 

 

In preventing their offspring from involvement in risk behaviours such as smoking, parents 

face a major challenge. Adolescence has been identified as the period in life in which experimentation 

with smoking increases dramatically [1]. Of all addictive behaviours cigarette smoking is the one most 

likely to become established leading to full-fledged addiction [2]. Because adolescents constitute the 

majority of all new smokers, the focus of prevention campaigns should be on how to prevent them 

from taking up smoking. The present study examined the role of parents in adolescent smoking by 

looking at general parenting, parental own smoking, and anti-smoking socialization. 

The first important mechanism by which parents affect their children’s smoking is through 

their own behaviour. Parents function as important role models [3] and parental smoking is considered 

to be a consistent predictor of adolescent smoking [4-6]. Secondly, modulation of the child’s 

behaviour takes place by employment of general parenting. Scholars have distinguished three 

parenting dimensions; involvement, strictness, and psychological autonomy granting [7, 8]. 

Involvement relates to the extent to which children perceive their parents as loving, responsive and 

involved. Strictness taps the extent to which children perceive their parents as monitoring, supervising 

and limit setting. The level on which parents are perceived as employing noncoercive, democratic 

discipline and encouraging expressing individuality taps the psychological autonomy granting 

dimension. Parenting practices characterized by involvement in the child’s activities, warmth and 

support, yet also by control and limit setting have been associated with lower odds of smoking [e.g. 9, 

10]. Although psychological autonomy granting with respect to smoking has hardly received any 

attention, we expected the use of democratic disciplinary practices and parental encouragement of 

child autonomy to decrease the risk of adolescent engagement in experimenting with smoking. 

Thirdly, in addition to general parenting practices, parents may engage in anti-smoking 

socialization, which includes setting rules or transmitting knowledge, attitudes, and skills to prepare 

children to resist smoking [11] (e.g. quality of communication and rule setting) and are thought to be 

easier to modify than general parenting practices [12]. Most studies on anti-smoking socialization 

found lower smoking rates among children whose parents employ anti-smoking socialization [e.g. 12, 

13]. However, these studies are often cross-sectional, and conducted among small samples.  

In a review, Darling and Steinberg suggested that general parenting practices are critical in 

forming the context that steers the effectiveness of specific parenting practices [14], and they argue to 

maintain the distinction between general and more specific parenting practices to be able to address 

questions concerning this effectiveness. Nevertheless, there are hardly any studies that include general 

socialization and smoking-specific socialization. Other than testing the moderating role of parenting 

styles on the effectiveness of smoking-specific parenting practices, the present study focused on the 

direct role of general parenting and how general parenting dimensions indirectly affect smoking 

through anti-smoking socialization. Despite this underexposed field of research, the assumed 



Chapter 5 - General Parenting and Anti-Smoking Socialization 

 

86

relationship between general and smoking-specific socialization is plausible; parents who are more 

likely to monitor their child’s activities and employ control, can be expected to control their child’s 

smoking behaviour more for instance by employing smoking-specific rules. On the other hand, parents 

who are more involved and responsive may be more likely to discuss smoking-related issues. Parents 

who employ psychological autonomy granting probably are less likely to interfere in the young 

adolescents’ life and may therefore be less engaged in employing anti-smoking socialization.  

In the present study we explored the relationships between general parenting and anti-smoking 

socialization longitudinally with the latter concept based on the five smoking-specific parenting 

practices that were derived from Henriksen and Jackson [11]. In exploring the field of smoking-

specific parenting they introduced five parenting practices, which were found to be related to 

adolescent smoking. In line with these findings we expected anti-smoking socialization to be related to 

lower odds for smoking onset. Moreover, we expected parents to be more engaged in anti-smoking 

socialization if they were more involved and stricter. We expected parents who were smokers 

themselves or those who emphasized the importance of psychological autonomy to be less engaged in 

anti-smoking socialization. 

To our knowledge, only two studies focused on the link between general and smoking-specific 

parenting. In a cross-sectional study among 856 adolescents, Harakeh et al. found that support, strict 

control and psychological control were positively related to the frequency and quality of 

communication about smoking. In turn, higher quality of communication was associated with lower 

smoking rates whereas more frequent communication about smoking was positively related to 

adolescent smoking [15]. In a longitudinal study among 382 adolescents, Chassin et al. found that both 

general parenting styles and smoking-specific parenting accounted for unique explained variance in 

adolescent smoking [16]. Adolescents with authoritarian and authoritative parents were most likely to 

report smoking-specific punishment and smoking-related discussions. No mediated effects of 

smoking-specific discussion and punishment were found. 

It has been argued that smoking parents can do little to dissuade their children from smoking 

and have low credibility as sources of anti-smoking socialization [17]. Ambivalent results have been 

reported; some studies indicated that even smoking parents’ socialization efforts may prevent children 

from taking up smoking [13, 17, 18], whereas others showed that effects of anti-smoking socialization 

were confined to non-smoking families [16]. Therefore, the present study also addressed the 

moderating role of parental smoking in the association between anti-smoking socialization and 

adolescent smoking.  
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In conclusion, the present study elaborated on the aforementioned studies, by testing a model 

assuming that general parenting and parental smoking not only affects adolescent smoking directly yet 

also through anti-smoking socialization (Figure 1). Moreover, whereas other studies either used small 

convenience samples or a cross-sectional design, we used a nationwide sample with adolescents that 

were followed over 2 years (22-24 months) in a two-wave longitudinal design. In addition, we tested 

for moderating effects of parental smoking.  

 

Method 

 

Procedure 

Participants were Dutch students that took part in the first two waves (22-24 months in-

between) of a longitudinal study on precursors of smoking, which was set up with the approval of the 

Dutch Central Committee on Research Involving Human Subjects [for more details see 19, 20]. A 

probabilistic random selection of Dutch schools was obtained in four regions in the Netherlands. Of 

the fifty-five schools that were approached, 33 school boards finally agreed to participate. 

Participation in other studies was the main reason to refuse cooperation. From each school we selected 

all classes of the first and second year of secondary education, resulting in a total of 478 classes. 

Students completed self-report questionnaires during one lesson (50 minutes) with the classroom 

teacher acting as a survey administrator. Every teacher had received brief instructions about the 

procedure that emphasized the confidentiality of responses, and contained instructions on how to 

handle questions from the respondents. Non-response was mainly due to absence on the day of 

assessment; only 15 explicit refusals from adolescents were recorded. In all schools one CD (music) 

voucher was randomly allotted to one of the respondents in each school year. The second 
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measurement took place 2 years after the first and followed the same procedure. Attrition rate across 

the first and second measurement was 24.86%. Drop-outs (N = 2,239) were older (p < 0.01) and were 

more likely to report lifetime smoking at T1 (χ2 = 59.75, 1, p < .001). Moreover, those respondents 

that participated in both waves (N = 6,769) were to some extent higher educated (χ2 = 18.85, 3, p < 

.001), were more likely to have parents that never smoked (χ2 = 24.34, 2, p < .001), and were more 

likely to report higher psychological autonomy (p < .001). Drop-out between the two measurements 

was mainly due to the fact that a large number of students had moved to other locations. Therefore 

these students did not have the opportunity to participate in the second measurement. No major 

attrition was due to truancy, since Dutch students have a compulsory attendance at school according to 

a strict government policy. Moreover, the students did not know at what day the questionnaire would 

be administered. To limit the number of respondents not filling out the questions on smoking, 

confidentiality was emphasized and every student received an envelop to enclose his or her 

questionnaire after completing it.  

The initial sample (both participating in T1 and T2) comprised 6,769 respondents, smokers as 

well as non-smokers. Because the aim of the study was to predict smoking onset, we selected the non-

smokers on T1 resulting in a sample of 4,386. From these 4,386 respondents, 35 did not fill out the 

questions about smoking at T2, leading to a final sample of 4,351. At T1, respondents were 11 to 16 

years old (M = 12.83, SD = 0.75 years) and 53% were female. With respect to educational level, all 

levels of the Dutch school system were represented in the sample. Three categories were constructed; 

lower education level (30.9%), intermediate education level (general) (19.8%) and high education 

level (preparatory college and preparatory university education) (49.3%). Most of the respondents 

were born in the Netherlands (95.8%). 

 

Measurements 

Adolescent smoking. At T1 participants were asked to indicate their smoking status on a nine-

point ordinal scale (1 = I have never smoked; 2 = I tried, but I quit; 3 = I quit after smoking less than 

once a week; 4 = I quit after smoking at least once a week; 5 = I smoke on occasion; 6 = I smoke less 

than once per month; 7 = I smoke at least once per month; 8 = I smoke at least once per week; 9 = I 

smoke every day) [21]. The aim of the present study was to look at smoking onset; therefore a new 

variable was constructed differentiating never smokers from ever smokers (category 1 versus 2-9). To 

predict smoking onset on T2, non-smokers at T1 were selected for the analyses (N = 4,351). 

General parenting practices. Perceived parenting was measured by three forced-choice scales 

[8], ranging from 1 to 5 (“absolutely not true” to “absolutely true”). Involvement (α = .76) was 

measured with 9 items (e.g. When you get a good grade, do your parents encourage you?). Strictness 

of Control (α = .70) was measured with 6 items (e.g. My parents know exactly where I am after 

school), and Psychological Autonomy Granting (α = .69) with 9 items (e.g. My parents let me make 
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my own plans for things I want to do). Research on the psychometric properties of the scale provides 

evidence for the internal consistency, external validity, and test-retest reliability of the three factors 

[22-24]. We chose to use dimensions, whereas using parenting styles requires dichotomization of 

continuous dimensions, which has been found related to methodological problems [25]. Mean scores 

were calculated for each dimension. Higher scores referred to more involvement, more strictness, and 

more psychological autonomy. 

Ànti-smoking socialization. Five single items were used to measure adolescent perception of 

smoking-specific parenting [13]. The items were: (1) My parents would allow smoking inside the 

house; (2) My parents would not find out if I were smoking cigarettes; (3) I would expect negative 

consequences if my parents found out about my smoking; (4) My parents often talk with me about not 

smoking; and (5) I would disregard explicit requests of my parents not to smoke. The first four items 

attempt to assess child perception of anti-smoking parenting efforts, whereas the fifth item measures 

the receptivity to anti-smoking parenting practices. Respondents were asked to respond to these 

statements on a five-point scale ranging from 1 (“Definitely not true”) to 5 (“Definitely true). The five 

items aim to tap different aspect of anti-smoking socialization. Following a formative measurement 

perspective rather than a reflective perspective, we decided to construct an index rather than a scale. 

Formative indicators can be viewed as causing rather than being caused by the latent variable 

measured by the indicators [26]. The index was constructed by calculating a sum-score.  

Parental smoking. Respondents were asked to report whether their mother/father had never 

smoked, had stopped, or was a current smoker. Combining both variables lead to the new variable –

parental smoking- with three possible outcomes (two non-smoking parents; one smoking parent; two 

parents who smoke). Previous studies have shown that children are very well capable of adequately 

reporting parental smoking behaviour [27]. 

Covariates. In addition to the main predictor variables in the model, we controlled for sexe, 

age, and education level. 

 

Strategy for analyses 

The model was tested as depicted in Figure 1 using Structural Equation Modeling (SEM). 

Mplus was used to estimate our initial model [28] because it allows the input of both continuous and 

categorical (dichotomous) variables as independent and dependent variables. The weighted least 

square parameter estimator (WLSMV-estimator) was used to estimate the parameters with robust 

standard errors and a mean- and variance-adjusted chi-square test statistic [28]. To handle missing 

values we used the full-information maximum likelihood (FIML) approach: parameters were 

estimated using all the available information in the data by casewise maximizing the likelihood of the 

observed data [29] with help of the expectation maximization (EM) algorithm [30].  

To reduce the model complexity, we used parcels as indicators for the latent constructs that 

aimed to measure the different parenting dimensions [31, 32]. For each of the latent variable, items 
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with equivalent factor loadings were split up into two groups, leading to two parcels representing the 

original factor structure of the latent variable. Scores on the parcels were computed by summing the 

items of each part. Factor loadings for the parcels were between .65 and .97.   

To test mediation we decided to use bootstrapping, an approach which is implemented in 

Mplus. The aim of bootstrapping is to generate a sampling distribution of an indirect effect by 

resampling the data set [33-35]. In the present study we drew 5,000 times a pseudo sample (with 

replacement) from the observed sample. The primary benefits of bootstrapping include the fact that it 

has no distributional assumptions, that the technique has high statistical power and is highly accurate 

in estimating Type I error rates. Moreover, whereas our aim was to test the model as illustrated 

including the three parenting dimensions (and thus multiple independent factors), as well as anti-

smoking socialization, bootstrapping offers the opportunity to test mediation simultaneously without 

ignoring the presence of other independent variables in the model, which would not damage the 

theoretical conceptual model that we had in mind.  

 Additional, we tested the moderating effect of parental smoking. Three groups were formed; one 

group with non-smoking parents, one group with one parent who smokes, and one group in with two 

parents who smoke. Group-differences of model parameters were tested by imposition of cross-group 

equality constraints. The chi-square of the model with the path constraints to equality was then 

contrasted against the unconstrained model, a procedure which is standard in Mplus. Because, testing 

the moderating influences for several parameters and many models will increase the risk of Type 1 

errors, we decided to use p < .01 as significant criterion. 

 

Results 

 

Descriptive statistics 

In the initial sample (N = 6,769), 2,238 (33.8%) reported lifetime smoking. Of this initial 

group, the never-smokers on T1 were selected (N = 4,351) and at T2, 1,258 (28.9%) of these 

respondents reported lifetime-smoking at T2. With respect to parental smoking, 2,645 respondents 

reported having two non-smoking parents (60.8%); 1,128 respondents reported having one parent that 

smokes (25.9%); and 578 respondents reported having two parents who smoke (13.3%). Appendix 1 

shows the correlations between all the variables in the model. Smoking onset was positively related to 

age and parental smoking. Smoking onset was negatively related to education level, involvement, 

strictness, psychological autonomy granting, and anti-smoking socialization. 

 

Model testing  

The basic model had a good fit (χ2 = 78.07, df = 8, p = .00). To rely on chi-square in large 

samples is not adequate because “excessive test power (due to large N) may prompt rejection of 

acceptable models” [36]. Therefore, in addition to the chi-square, we used the Root Mean Square Error 
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of Approximation (RMSEA) [30, 37], and the Comparative Fit Index (CFI) [30, 38] as indicators of 

model fit. The CFI was 0.98 and the RMSEA was .05. 

Table 1 shows the standardized estimates for the model. Of the three covariates that were 

included in the model, age was negatively related to anti-smoking socialization. Education level was 

(negatively) associated with smoking onset. First, we looked at the direct effects between the 

independent variables and the outcome variable. Of the three general parenting dimensions, only 

strictness and psychology autonomy granting were associated with lower risks for smoking onset. 

Parental smoking was positively related to smoking onset.  

Regarding associations between independent variables and possible mediators: more parental 

involvement and strictness was associated with anti-smoking socialization. Parental smoking was 

negatively associated anti-smoking socialization. In turn, anti-smoking socialization was negatively 

related to smoking onset. 

 

Table 1 

Direct effects in the model tested 

   Standardized estimates 

Covariates on mediator      

Sexe - Anti-smoking Socialization  ns   

Age - Anti-smoking Socialization  -.04*   

Education level - Anti-smoking Socialization  ns   

Covariates on outcome variable      

Sexe - Smoking onset  ns   

Age - Smoking onset  ns   

Education level - Smoking onset  -.11***   

Effects from independent variables on outcome   

Involvement - Smoking onset  ns   

Strictness - Smoking onset  -.11***   

Psychological autonomy granting - Smoking onset  -.11***   

Parental smoking - Smoking onset  .07***   

Effects from independent variables on mediators    

Involvement - Anti-smoking Socialization  .11***   

Strictness - Anti-smoking Socialization  .06***   

Psychological autonomy granting - Anti-smoking Socialization  ns   

Parental smoking - Anti-smoking Socialization  -.32***   

Effects from mediators on outcome variable     

Anti-smoking Socialization - Smoking onset  -.18***   

Note. ***. p < .001, **. p < .01, *. p <  .05. 
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Mediation 

One of the aims of this study was to test the extent to which anti-smoking socialization 

mediated the relationship between general parenting dimensions and smoking onset. Mediation exists 

when a predictor affects a dependent variable indirectly through an intervening variable. In the present 

study, we tested the indirect effects of four independent variables on the dichotomous outcome 

through one possible mediator (i.e. anti-smoking socialization). Conditions for mediation are 

significant relations between independent variables and dependent variables, between independent 

variables and mediators, and between mediator and dependent variables [e.g. 37]. Psychological 

autonomy granting was not significantly correlated to anti-smoking socialization and therefore not 

included in the mediation test. Bootstrapping procedure showed that associations between involvement 

and smoking onset (Estimate -.045, C.I. = -.031 - -.012), between strictness and smoking onset (Estimate -

.017, C.I. = -.020 - -.004) , and between parental smoking and smoking onset (Estimate .087, C.I. = .045 - .075) 

were mediated by anti-smoking socialization, although effects were marginal.    

 

Multigroup tests 

Finally, we conducted multigroup analyses to test for possible moderating effects of parental 

smoking. No differences were found in the links between the three parenting dimensions and anti-

smoking socialization. With respect to the link between anti-smoking socialization and smoking onset 

(∆ χ2(2) = 10.84, p < .01), we only found this association significant for the group with parents who do 

not smoke (B = -.07 / β = -.17, p < .001) and for the group with one parent who smokes (B = -.08 / β = 

-.22, p < .001). No significant relation between anti-smoking socialization and smoking onset was 

found for children with two smoking parents. 

 

Discussion 

 

The present study showed that general parenting dimensions (i.e. strictness and psychological 

autonomy granting), parental smoking, and anti-smoking socialization were predictors of smoking 

onset. General parenting dimensions and parental smoking were related to anti-smoking socialization. 

In turn, anti-smoking socialization was related to smoking onset among adolescents, although 

mediating effects of anti-smoking socialization were marginal. These results support the notion that 

both general and anti-smoking socialization, as well as parental smoking account for unique explained 

variance [14], and to a certain extent general parenting and parental smoking provide the context for 

anti-smoking socialization.  

With respect to the direct effects between general parenting dimensions and smoking onset we 

found both strictness and psychological autonomy granting related to a lower risk of smoking onset, as 

expected. Although there was a significant correlation between involvement and smoking onset, the 
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link was not significant in the multivariate model. This may seem surprising and in contrast with other 

studies [9, 10] however it is likely that the absence of a longitudinal effect was caused by the inclusion 

of anti-smoking socialization. In line with earlier studies, we found parental smoking associated with 

higher smoking rates [e.g. 4-6]. 

Unlike direct links between involvement and strictness on the one hand and anti-smoking 

socialization on the other, psychological autonomy granting was not associated with anti-smoking 

socialization, i.e. adolescents from parents that scored high on psychological autonomy were less 

likely to engage in smoking-specific socialization. As expected, this finding indicated that parents, 

who emphasize psychological autonomy in raising their children, are more likely to encourage child 

autonomy rather than setting rules and being strict. 

Involvement seemed the most important dimension in forming the appropriate context for anti-

smoking socialization, as this dimension illustrated the highest association with anti-smoking 

socialization. This supported the idea that parents who are involved try to influence their children’s 

behaviour, and are likely to use specific parenting practices to accomplish this.  

With respect to associations between parental smoking and smoking onset, results were in line 

with the expectations we had; parental smoking leads to an increased risk of smoking onset. Parental 

smoking was also strongly negatively related to anti-smoking socialization. These results clearly 

indicate that the behavior of parents who smoke also affects the extent to which they engage in anti-

smoking socialization, or at least affect the perception of their children on how the parents deal with 

this issue. 

Because the model implied so, we tested mediation. By conducting bootstraps, indirect effects 

of anti-smoking socialization were found on the links between involvement and smoking onset, 

strictness and smoking onset, and between parental smoking and smoking onset. Point estimates are 

the product of the two regression coefficients, and can therefore be small and still significant if the 

standard errors are small and the model fits well. Nevertheless, these findings support the idea that 

both general, and anti-smoking socialization, and parental smoking account for unique explained 

variance in explaining adolescent smoking onset. Only a small part of the variance in smoking onset is 

explained by the mediation of anti-smoking socialization.  

A moderating effect of parental smoking was found on the link between anti-smoking 

socialization and smoking onset. This effect was only significant for groups in which both parents 

were non-smokers and in families in which only one of the parents was a smoker. These effects also 

show very clearly that anti-smoking socialization is less effective in families where both parents 

smoke, which may be explained by the child perception of parental lack of credibility to implement 

smoking-specific rules, rules which these parents obviously violate themselves by maintaining 

smoking [17, 18]. Not only did we find a significant effect for children with two non-smoking parents, 

yet also for children who have one parent who smokes. This may be explained by a buffering-effect of 

the other (non-smoking) parent. Moreover, and although somewhat speculative, smoking behavior of 
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the other parent may be used by the non-smoking parent as an instrument in warning the children and 

in implementing anti-smoking socialization in terms of warnings and discussing the consequences (“be 

careful or you will end up addicted like your….”).  

Among the strengths of this study are the large sample size and longitudinal design. Most 

studies that focus on anti-smoking socialization were conducted among relative small samples; the 

large sample size used in this study contributes to the reliability and generalizability of the results. 

Whereas cross-sectional data lack the ability to draw conclusions about causality, longitudinal data are 

more informative in this regard. Moreover, cross-sectional models may be biased by the inclusion of 

adolescents who already smoke. These features, including the fact that we focused on both general 

parenting as well as on anti-smoking socialization, give us greater confidence in understanding the 

effects of parenting on adolescents smoking. 

 

Limitations 

Despite these strengths, the present study is subject to a number of limitations. First, one might 

question the reliability of self-reports. With respect to smoking, we acknowledge the advantages of 

physiological measures or multiple informants. However, Harakeh and colleagues have shown that 

self-report is an appropriate way to measure adolescent smoking [40]. Furthermore, some scholars 

may question why we used perceived parenting by adolescent reports. Fuligni and Eccles however 

argued that it is not parenting itself, but the subjective adolescent perception of parenting practices that 

influence adolescent behaviour [41]; or in other words, the psychological reality for adolescents is the 

version constructed by themselves [5]. Further, parental reports have even been found more biased 

than adolescents’ self-report [40]. Nevertheless, again information by multiple informants would have 

increased reliability. Another caveat refers to the incompleteness of the model we tested. Anti-

smoking socialization was based on five smoking-specific parenting practices, although one might 

suggest there are more specific parenting practices conceivable. Apart from the parenting factors we 

assessed in the present study, there are numerous factors that may influence adolescent smoking onset. 

One might think for instance of the role of peers or personality characteristics. Regarding peers, they 

may affect the effectiveness of parental efforts to prevent the child from smoking as the child grows 

older and aspects of popularity and social pressure become increasingly important. However, the aim 

of this study was not to offer a full explanation for adolescent smoking onset, yet to focus on only a 

small but significant aspect of the role that parents have in affecting their children by testing a 

theoretical model. Moreover, we were not able to include some background variables that might have 

influenced the outcome. The effect of socio-economic status for instance might affect both the effect 

parents have on their children, as well as the actual risk of smoking of their children.   

Finally, the effects that we found were mostly marginal to medium in strength, which may be 

explained by the large number of parameters in the models to be estimated in our theoretical model. A 

number of arguments can be given for the idea that small effects can, in fact, be important. Small 
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effects may be important in a practical context and may accumulate into larger effects over time. 

Moreover, small effects may have important theoretical importance in a sense that it helps us to better 

understand the mechanisms involved in adolescent smoking onset [41-43]. 

   

Concluding 

Our findings support the notion that general parenting affects adolescents’ smoking in early 

and mid adolescents both directly and indirectly through its’ effect on anti-smoking socialization. 

Although we tested a theoretical model, the findings of our study support the use of strategies in 

prevention campaigns that include aspects of smoking-specific parenting practices. These specific 

parenting practices should be imbedded in a larger parenting framework including not only general 

parenting, yet also the importance for parents not to smoke. The latter is important not only because of 

the direct preventive effects of parental non-smoking, but also because parental smoking negatively 

affects anti-smoking socialization. It seems important for parents to employ a coherent policy with 

respect to smoking, meaning that parental behaviour with respect to smoking, and general parenting 

and anti-smoking socialization should be congruent and supporting each other. This way, effectiveness 

of such a anti-smoking policy within the family is optimized. 
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Appendix 1 

Correlations between the predictor variables 

 1 2 3 4 5 6 7 8 

1. Sexe 1        

2. Age -.05** 1       

3. Education Level .04** -.21** 1      

4. Involvement .01 -.03 .04** 1     

5. Strictness .02 .03* .05** .31** 1    

6. Psych. Autonomy Granting .21** -.05** .20** .11** -.18** 1   

7. Parental Smoking  -.01 .05** -.13** .00 -.06** -.04* 1  

8. Anti-smoking Socialization -.00 -.05** .07** .12** .11** .01 -.32** 1 

9. Smoking Onset -.02 .05** -.12** -.07** -.07** -.07** .10** -.17** 

Note. **. Correlation is significant at the 0.01 level (2-tailed), *. Correlation is significant at the 0.05 level (two-tailed).  
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Abstract 

 

The present study examines whether aspects of parental communication about smoking function as 

antecedents of adolescent smoking cognitions. In this longitudinal full-family study (428 families), 

parent and adolescent reports were used to assess parental communication. Concepts of the Theory of 

Planned Behavior were measured among adolescents. Differences between older and younger siblings 

within the family were examined. Cross-sectionally, frequency and quality of communication were 

associated with smoking cognitions. Longitudinally, only quality of communication preceded smoking 

cognitions. This effect was mainly found for younger siblings. The results of this study emphasize the 

importance of quality of parental communication rather than frequency. Communication patterns 

based on mutual respect and equality help to prevent adolescent smoking onset.  
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Introduction 

 

Smoking is considered one of the largest preventable causes of premature mortality and 

morbidity (World Health Organization). Since the largest increase in smoking can be observed during 

adolescence, prevention should focus upon this period in life. Although adolescent smoking behavior 

initially is of experimental nature, the addictive nature of nicotine often leads to the development of a 

more established behavioral pattern (Chassin, Presson, Sherman, & Edwards, 1990; Rose, Chassin, 

Presson, & Sherman, 1996; Stanton, 1995). By discouraging adolescents to experiment with smoking, 

the development of a persistent smoking habit may be prevented.  

As one of the most important role models and primary socializing agents in the life of an 

adolescent, the role of parents should not be underestimated. Empirical studies have shown that 

different parenting practices are related to smoking onset (Conrad, Flay, & Hill, 1992; Kodl & 

Mermelstein, 2004; Maccoby & Martin, 1983; Melby, Conger, Conger, & Lorenz, 1993; Petraitis, 

Flay, & Miller, 1995). In their attempts to influence their child’s decision to smoke, parents engage in 

different socializing efforts, such as constructive forms of communication about smoking issues. 

These may affect adolescents’ opinions about smoking and personal strengths to resist smoking, which 

in turn are related to smoking onset. In the present study, we will test whether parental communication 

about smoking matters is indirectly related to adolescents’ smoking through smoking-specific 

cognitions (see Figure 1). These cognitions are derived from the Theory of Planned Behavior. 

The use of the Theory of Planned Behavior in predicting health risk behavior is well 

established (De Vries, Backbier, Kok, & Dijkstra, 1995; Godin & Kok, 1996; Hanson, 1997; Hill, 

Boudreau, Amyot, Dery & Godin, 1997; Petraitis et al., 1995). The model postulates that human 

action is guided by three kinds of considerations. With respect to smoking, expectations about the 

eventual consequences lead to a favorable or unfavorable attitude towards smoking, beliefs about the 

normative expectations of important others lead to subjective norms, and beliefs about the presence of 

factors that may facilitate or hinder the performance of this behavior lead to self-efficacy to resist 

smoking. Intention is a function of these three determinants and is in its turn assumed to be an 

immediate antecedent of smoking. According to the Theory of Planned Behavior, factors other than 

the three mentioned constructs can influence behavior by shaping these constructs (Ajzen, 1991; Flay, 

Hu, Siddiqui, Day, Hedeker, Petraitis, et al., 1994).  

Ample studies have shown support for the predictive value of the proximal variables included 

in the Theory of Planned Behavior of smoking in adolescence (Engels, Knibbe, & Drop, 1999; Flay et 

al., 1994; Hanson, 1997; Harakeh, Scholte, Vermulst, De Vries, & Engels, 2004). In their review, 

Petraitis, Flay and Miller (1995) argued that it is crucial that more insight is gained into distal factors 

that are preceding these smoking-specific cognitions. In an attempt to test the effect of distal factors, 

Harakeh and colleagues (2004) extended the Theory of Planned Behavior with general parenting 

factors. Findings showed that the quality of the relationship and parental knowledge on offspring 
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whereabouts were indirectly related to adolescents’ smoking onset. The present study elaborates on 

this study by focusing on smoking-specific parenting practices rather than general parenting practices1. 

 

Figure 1 Conceptual model tested in the present study 1 
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Although most studies focus on general parenting practices, there is a growing number of 

studies showing that smoking-specific parenting practices reduce the odds of adolescents being 

involved in smoking. These practices include specific strategies that aim to prevent smoking onset, for 

instance by setting rules, transmitting knowledge on smoking, developing anti-smoking attitudes, and 

skills to prepare adolescents to resist smoking (i.e. anti-smoking socialization practices) (Ennett, 

Bauman, Foshee, Pemberton, & Hicks, 2001; Henriksen & Jackson, 1998; Jackson & Dickinson, 

2003; Jackson & Henriksen, 1997). Studies that have examined the role of anti-smoking socialization 

practices generally found lower smoking rates among adolescents whose parents engage in anti-

smoking socialization (Clark, Scarisbrick Hauser, Gautam, & Wirk, 1992; Engels & Willemsen, 2004; 

Harakeh, Scholte, De Vries, & Engels, 2005; Sargent & Dalton, 2001).  

Within the range of anti-smoking socialization practices that parents have at their disposal, 

verbal communication is considered to be the most direct and fundamental path through which parents 

                                                 
1 Preliminary analyses showed no significant path between frequency of communication and norms of friends. 
Therefore this path was excluded from the model. 
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express their feelings and concerns about smoking. Discussing the pros and cons of smoking with their 

children is considered to be an important mean through which parents might regulate their offspring’s 

smoking (Andrews, Hops, Ary, Tildesley et al., 1993; Distefan, Gilpin, Choi, & Pierce, 1998; Ennett 

et al., 2001). Instead of a simplistic conceptualization, communication needs to be considered as a 

multidimensional process (Jaccard, Dittus, & Gordon, 1998; Miller, Levin, Whitaker, & Xu, 1998). 

Findings from a study on the relation between anti-smoking socialization and adolescent smoking 

showed that a higher quality of parental communication on smoking matters in protecting adolescents 

from smoking. However, more frequent communication on smoking was associated with an increased 

risk for smoking behavior (Harakeh et al., 2005). Whereas some studies found a high frequency of 

discussions on smoking associated with lower smoking rates in adolescents (Engels & Willemsen, 

2004; Ennett et al., 2001), others found more frequent discussions about smoking to be related to 

higher smoking rates (Clark et al., 1999). An explanation for the positive relationship between 

frequency of communication and smoking may be found in the cross-sectional nature of the different 

studies; perhaps parents start to communicate about smoking more often if they notice that their child 

initiated smoking. This strongly stresses the need for longitudinal studies on the effects of 

communication on adolescent smoking. 

The aforementioned studies exclusively focused on the direct effects of smoking-specific 

parenting practices on adolescent smoking. By our knowledge, only one study examined the role of 

smoking specific parental factors as a predictor of smoking related cognitions. By using the I-Change 

Model, a number of parenting practices were identified as antecedents of smoking cognitions, such as 

setting house rules and expected negative parental reactions towards smoking (Huver, Engels, & De 

Vries, in press). We will elaborate on this study by examining whether frequency and quality of 

communication function as antecedents of the proximal factors of the Theory of Planned Behavior, 

and therefore indirectly affect adolescent smoking onset. Frequency and quality of communication 

may have differential effects on different smoking cognitions. For instance, as quality of 

communication relates to aspects of the content of parent-child communication, and how parents 

communicate, higher quality of communication may be more likely to evoke systematic processing on 

an in depth level. Consequently, communication that is processed systematically has been found more 

likely to change attitudes (Petty & Cacioppo, 1986). Frequency of communication on the other hand, 

may be more likely to operate on a more superficial level of processing, and affect subjective norms 

rather than attitudes.  

Besides socialization by general and smoking-specific parenting, studies have shown that an 

important mechanism of child socialization regarding tobacco use is the exposure to adults who smoke 

(Kandel & Wu, 1995). Besides the direct effect from parental smoking on adolescent smoking, it is 

also plausible to assume that parental smoking has an effect on smoking cognitions of the child. 

Parental smoking may increase the risk of developing a pro-smoking attitude. Furthermore, parental 

smoking may increase a feeling of perceived parental approval; parents who smoke may also perceive 
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they lack credibility as a source for anti-smoking socialization, and therefore do not disapprove of 

their child’s smoking (Clark et al., 1999). However, there are studies that have shown protective 

effects of anti-smoking socialization factors even from parents who smoke (Jackson & Henriksen, 

1997; Henriksen & Jackson, 1998; Sargent & Dalton, 2001). Therefore, it is important to examine how 

parental smoking affects adolescent smoking cognitions.  

Besides focusing on the role of frequency and quality of communication, and parental 

smoking in predicting adolescent smoking, we will test for differential effects within the family 

between older and younger siblings. The effects of parental practices may be stronger for younger 

adolescents, whereas older adolescents may be more susceptible to peer influence (Avenoli & 

Merikangas, 2003). A full family design enables us to test for differences between older and younger 

siblings.  

In conclusion, the aim of this study is to test whether parental communication is important in 

shaping adolescent smoking cognitions, which on their turn affect adolescent smoking. The present 

study is innovative in various ways. For the first time a model on the link between parental 

communication on smoking and adolescent smoking cognitions will be tested using a so-called full 

family design. This design provides us data from multiple informants: the father, the mother and both 

the oldest and youngest sibling. Although the aim of this study was not to test differences between 

reports of parents and adolescents, consistency of findings across family raters provide more 

substantial evidence for the significance of findings. Furthermore, the design enables us to test 

whether associations between parental communication about smoking and adolescent smoking differ 

for the oldest, and the youngest adolescent. Whereas most studies that use a full family design have 

cross-sectional data, the structural equation models in the present study will be tested with both cross-

sectional and longitudinal data, allows us to focus on the actual precursors of smoking initiation in 

youths. 

 

Method 

 

Procedure 

 The present study was part of the Family and Health project (Harakeh et al., 2005; Van der 

Vorst, Engels, Meeus, & Dekovic, 2005). The addresses of families with both parents and two 

adolescents (13 to 16 years) were selected from registers of 22 municipalities in the Netherlands. We 

sent letters and informed consent forms to 5,602 families to invite them to participate in our study; 981 

families responded. From these families, 96 families indicated not to fulfill the inclusion criteria or not 

willing to participate. Selected families received a letter in which they were asked to return the 

included response form if they decided to participate in a longitudinal study with three waves, with an 

interval of one year. Initially, 885 families returned the response form and were willing to participate. 

These families were approached by telephone to check whether they fulfilled the criteria. Finally, 428 
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families were selected to participate in the study to obtain an equal distribution of educational level of 

the adolescents, and to get an equal number of possible sibling dyads (i.e. 108 boy-boy, 118 boy-girl, 

96 girl-boy, 106 girl-girl). Between November 2002 and April 2003, the families were visited in their 

homes by interviewers. To maintain confidentiality, questionnaires were filled out in private by each 

family member. Furthermore, participants were asked not to discuss the questionnaire with each other. 

Families received 30 Euros after all family members filled out the questionnaire. In the present study, 

we use data from two waves with one year interval. A total of 416 families provided complete data at 

the second wave resulting in a response rate of 97%. 

 

Participants 

Participants consisted of a longitudinal panel of families with a mother, a father, and two 

adolescent children. Three inclusion criteria were used: parents had to be married or living together, 

family members were biologically related to each other, participating siblings were neither twins nor 

mentally or physically disabled. At T1, older siblings were between 14 and 17 years (M = 15.22, SD = 

.60), and younger siblings were between 13 and 15 years (M = 13.36, SD = .50). The distribution of 

males and females was almost equal (respectively 430 versus 426). More than 95% of the family 

members were of Dutch origin. With respect to education, adolescents were equally divided over three 

educational levels; one-third of the respondents followed special or lower education, one-third 

followed intermediate, general education, and the remaining group followed the highest level of 

secondary school in the Netherlands (preparatory college and university education).  

 

Measures 

The distal factors in the models (frequency and quality of communication, and parental 

smoking behavior) were measured by reports of the four family members at T1. Proximal factors 

(smoking cognitions) and dependent smoking variable were only measured by adolescents’ report. For 

instance, in the model reported by mother, communication and parental smoking were measured by 

report of the mother, whereas the other variables were measured by adolescents’ report.  

Quality of communication. This scale was assessed with 6 items representing the quality of 

communication about smoking between the parent and the adolescent (e.g. ‘My mother and I are 

interested in each others opinion about smoking’) on a 5-point scale (Harakeh et al., 2005). Response 

categories ranged from 1 ‘completely not true’ to 5 ‘completely true’. Cronbach’s alpha ranged from 

.74 to .83 for the four family members. 

Frequency of communication. This scale was assessed by 8 items, referring to how often in the 

past 12 months the mother and the father talked with their children about the issues concerning 

smoking (e.g. ‘During the last 12 months, how many times did your mother talk to you about how to 

resist peer pressure to use tobacco use?’) on a 5-point scale ranging from 1 (‘never’) to 5 (‘very often’) 

(Ennett et al., 2001). Cronbach’s alpha’s were between .88 and .91. 
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Attitude. Attitudes towards smoking reflect the degree to which adolescents appraise or have a 

positive regard for smoking. Attitudes towards daily smoking were measured on a bipolar scale of 

which the seven items represent negative and positive attitudes (Dijkstra, De Vries, & Bakker, 1996). 

The negative words were: ‘unpleasant’, ‘harmful’, ‘useless’, ‘boring’, ‘hazardous’, ‘unhealthy’, and 

‘bad’. The positive words were: ‘pleasant’, ‘harmless’, ‘useful’, ‘exciting’, ‘healthy’, ‘good’. On a 

scale of 1 to 7, respondents could rate their preference regarding each of the attitudes. High scores 

imply strong pro-smoking attitudes. Cronbach’s alpha’s were .88 (oldest sibling) and .93 (youngest 

sibling). 

  Self-efficacy. A self-efficacy instrument was employed to explore the expected self-efficacy 

not to smoke in smoking-specific and tempting situations (Engels, Knibbe, De Vries, & Drop, 1999). 

This was measured by six items on a six-point-scale varying from 1 (‘very difficult’) to 6 (‘very 

easy’), e.g. ‘Not to smoke if my friends smoke is for me….’, or ‘To think of a reason not to smoke is 

for me….’. Cronbach’s alpha’s were .87 (oldest sibling) and .85 (youngest sibling).    

Perceived social norm regarding smoking. The perceived social norm with respect to smoking 

was assessed for parents and friends by adolescent’s perception of parental approval of adolescent 

smoking, and approval of smoking by friends (De Vries et al., 1995). Both  were measured by two 

items on a four-point-scale ranging from 1 (‘definitely not’) to 4 (‘definitely’). Cronbach’s alpha’s for 

norms were between .68 and .87.  

Parental smoking. To assess parental smoking status we asked the parents for their smoking 

habits (De Vries, Engels, Kremers, Wetzels, & Mudde, 2003). Response categories varied from 1 (‘I 

have never smoked’) to 8 (‘I smoke at least once a day’). Because of the skewness of the distribution 

over the eight categories, this variable was transformed to a new variable ranging from 1 to 5 (1 = I 

have never smoked, not even one puff, 2 = I tried smoking, I don’t smoke anymore, 3 = I stopped 

smoking, after smoking at least once a month, 4 = I smoke occasionally, at least once a month, 5 = I 

smoke at least once a day). In the present study we decided only to use self-report. However, Harakeh 

et al., recently showed large congruence between parent report and proxy child report (Harakeh et al., 

2005).  

Intention. Adolescent’s intention was assessed by measuring the intention to start smoking 

among non-smokers and the intention to quit smoking among smokers (Kremers, 2002). A new 

variable was constructed with response categories varying from 1 to 5 (1 = I will never smoke, 2 = I 

think I will never start smoking, 3 = I will probably start smoking someday, 4 = I do smoke, but I will 

stop smoking within one year, and 5 = I do smoke, but I will stop smoking within five years). A higher 

score refers to a pro-smoking intention.  

Adolescent smoking. Adolescent smoking behavior was assessed by asking participants to fill 

out what stage of smoking applied to them (De Vries et al., 2003). Response categories ranged from 1 

(‘I have never smoked, not even one puff’) to 9 (‘I smoke at least once a day’). Because of the 

skewness of the distribution, a new variable was constructed with five categories ranging from 1 to 5 
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(1 = I have never smoked, not even one puff, 2 = I tried smoking, I don’t smoke anymore, 3 = I 

stopped smoking, after smoking at least once month, 4 = I smoke occasionally, but not every day, 5 = I 

smoke at least once a day)2.  

 

Strategy for analysis 

Descriptive analyses are conducted to give information about the distribution of smoking in 

the sample. To examine whether frequency and quality of communication are indirectly related to 

adolescent smoking through smoking cognitions, structural equation models were tested as depicted in 

Figure 1. A total of eight models were tested: (1) a model with frequency and quality of mother’s 

communication reported by siblings, (2) a model with frequency and quality of father’s 

communication reported by siblings, (3) a model with frequency and quality of mother’s 

communication reported by mother, and (4) a model with frequency and quality of father’s 

communication reported by father. All these four models were tested with cross-sectional (T1) as well 

as with longitudinal data (T1 and T2). 

The models based on longitudinal data are intended to predict smoking onset of siblings at T2. 

Therefore, siblings should be selected at T1 who never smoked. Our data consisted of 178 oldest-

youngest sibling pairs who reported to have never smoked at T1, 42 pairs in which only the oldest 

siblings never smoked, and 94 pairs in which only the youngest sibling had never smoked. Restricting 

the analyses only to the 178 oldest-youngest siblings who both never smoked would exclude the 42 

oldest siblings and the 94 youngest siblings who never smoked. This would be a dramatic reduction of 

the sample size. For this reason we decided to include 42 oldest siblings who never smoked and 

declared the values of the all the variables of the youngest siblings at T1 and T2 as missing. This 

means that we can make an optimal use of 220 nonsmoking oldest siblings thereby excluding the 42 

youngest siblings who (ever) smoked. The same we did for the 94 youngest siblings which means that 

we make use of 272 youngest siblings who never smoked and excluded 94 oldest siblings who (ever) 

smoked. The total sample size became 314 (178 oldest and youngest siblings who never smoked, 42 

oldest who never smoked and 94 youngest siblings who never smoked) – creating a dataset with 

missing values. To handle this problem, the software package MPLUS (Muthén & Muthén, 2001) was 

used to test our models. This package has several possibilities to handle missing values.  

Using the individual items as indicators for each of the latent variables the number of 

parameters to be estimated is too large with respect to the sample size. To solve this problem we used 

parcels as indicators for the latent variables (Bandalos & Finney, 2001). Parcels are combinations of 

subsets of items underlying a latent variable. For each of the latent variables frequency of 

communication, quality of communication, attitude, self-efficacy and parental norms regarding 

smoking the items were divided in two equal parts. Items with equivalent factor loadings were split up 

into two groups, leading to parcels representing the original factor structure of the latent variable. 
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Scores on parcels are computed by summing the items of each part. For norms regarding smoking of 

friends we used the two items as indicators.  

The variables intention to smoke and adolescent smoking are measured by one item each. 

These variables are denoted as ordered categorical (ordinal) implying that standard SEM-procedures 

are not well suited. MPLUS can handle dependent ordered categorical variables adequately. We used 

the Weighed Least Square with adjusted Means (WLSM estimator) as estimation method for our 

models with ordered categorical variables (Muthén & Muthén, 2001). Standard chi-square tests are 

replaced by robust chi-square variates to test model fit. In conjunction with the robust chi-square 

variates we decided to use two fit measures recommended by several authors: (a) The Root Mean 

Square Error of Approximation (RMSEA) (Byrne, 1998; Kaplan, 2000), and (b) The Comparative Fit 

Index (CFI) of Bentler (Kaplan, 2000; Kline, 1998). RMSEA-values less than or equal to .05 is 

preferred, but values between .05 and .08 are indicative of fair fit (Kaplan, 2000). CFI-values above 

.95 are preferred (Kaplan, 2000) but should not be lower than .90 (Kline, 1998). To prevent too 

complex figures, the correlations between latent variables and the measurement part of the model are 

not included in the model of Figure 1 but reported in Appendix 1 and 2 respectively. 

 A prerequisite for testing differences between structural relations of the older and younger 

sibling is that the measurement models for older and younger siblings are invariant. To test this 

condition we conducted preliminary confirmatory factor analyses with maximum likelihood estimation 

for each of the eight models excluding the five smoking variables. In a first step the chi-square value 

was determined of the unconstrained model. For the second step the factor loadings were constrained 

to be equal for the corresponding parcels or items of the older and younger siblings. The increase in 

chi-square values between the first and second step was computed. None of the eight models showed a 

significant increase in chi-square implying that testing differences between structural relations of the 

older and younger sibling is allowed. 

 To test differences in structural paths between older and younger siblings we used chi-square 

difference tests. Because the WLSM estimator was used, standard difference chi-square tests are not 

allowed: differences between robust chi-squares do not have a chi-square distribution. Instead we used 

the testing procedure as described by Satorra and Bentler (2001) and Muthén and Muthén (2001). In 

this procedure the robust chi-square values are rescaled to standard chi-square values. 

 

Results 

 

Descriptive Statistics 

With respect to smoking at T1, 51.6% of the older siblings had never smoked, 26.8% had tried 

smoking, 4.4% had stopped smoking, 9.4% smoked occasionally, and 7.7% reported daily smoking. 

Of the younger siblings 64% had never smoked, 25.2% tried smoking, 3.1% had stopped smoking, 

4.2% smoked occasionally, and 3.5% reported daily smoking. At T2, 48.3% of older siblings had 
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never smoked, whereas daily smoking increased to 9.4%. Among older siblings 57.6% had never 

smoked, whereas daily smoking increased to 7.7%. 

 With respect to smoking of the mothers at T1, 21.2% had never smoked, 17.9% had tried 

smoking, 40.2% had stopped smoking, 3% smoked occasionally, and 17.6% reported daily smoking. 

Among fathers, 21.1% had never smoked, 20.4% had tried smoking, 34.7% had stopped smoking, 

7.3% smoked occasionally, and 16.4% reported daily smoking. Smoking rates of the parents were 

quite stable over the two waves. Correlations between smoking at T1 and T2 were .92 for mothers and 

.90 for fathers. 

The model as depicted in Figure 1 was tested with both cross-sectional and longitudinal data. 

Appendix 1 shows the correlations between the different latent variables and dependent variables. 

Although some correlations were only significant cross-sectionally, the general pattern of correlations 

was similar for the cross-sectional and the longitudinal models. The factor loadings of the parcels 

representing the original factor structure of the original latent variables were satisfactory (Appendix 

2). Table 1 shows the fit indices for the eight structural equation models. Table 2 depicts the strengths 

of the pathways between the variables in the different models discussed below.  

  

Table 1  

Fit measures for each of the eight models 

Cross-sectional models 

 Model of mother with communication reported by siblings (first column Table 2). The model 

reported by siblings about the mother showed an acceptable fit. Frequency and quality of 

communication and smoking-specific cognitions explained 61% of the variance of the intention to 

smoke, and 67% of the variance of smoking among the older siblings. With regard to younger siblings 

the explained variance for intention and smoking was respectively 68% and 56%. 

 

 Cross-sectional Longitudinal 

 Child report Parent report Child report Parent report 

 Mother Father M other Father M other Father Mother  Father 

N 428 428 428 428 314 314 314 314 

Df 312 312 312 312 312 312 312 312 

Χ2 716.33 

(p  = .000) 

729.45 

(p = .000) 

868.56 

(p  = .000)

1100.31 

(p = .000)

348.807 

(p = .074)

411.64 

(p  = .000)

449.92 

(p = .000) 

388.81 

(p  = .002)

CFI .950 .948 .939 .914 .981 .952 .953 .971 

RMSEA .055 .056 .065 .077 .019 .032 .038 .028 
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Table 2  

Unstandardized beta weights for the eight models   

Note. The underlined estimates are not significant (p > .05) 

 

For both siblings, more frequent communication about smoking by the mother was related to 

lower self-efficacy and lower perceived parental pro-smoking norms. Only for older siblings we found 

more frequent communication to be related with a stronger positive attitude towards smoking. For 

both siblings, higher quality of communication was associated with a weaker pro-smoking attitude, 

 Cross-sectional Longitudinal 
 Child report Parent report Child report Parent report 

   Mother Father Mother Father Mother Father Mother Father

Oldest child smoking         

Frequency – Attitude .18 .18 .21 .26 .04 .09 -.12 .05 

Frequency - Self-efficacy -.49 -.33 -.21 -.24 -.16 -.14 .06 -.03 

Frequency - Norm parents -.16 -.12 -.18 .01 -.04 .02 -.12 .12 

        
Quality – Attitude -.64 -.43 -.34 -.29 -.17 -.05 -.10 -.04 

Quality - Self-efficacy .55 .52 .21 .22 .09 .21 .00 .13 

Quality - Norm parents .02 .02 -.08 -.05 -.04 .01 -.12 -.07 

Quality - Norm friends -.40 -.17 -.23 -.20 -.20 -.00 -.12 -.06 

        
Parental Smoking - Norm parents .11 .11 .27 .28 .17 .14 .29 .26 

Parental Smoking – Intention .20 .22 .19 .24 .08 .13 .04 .18 

        
Attitude – Intention .57 .57 .54 .59 .81 .78 .46 39 

Self-efficacy – Intention -.44 -.49 -.53 -.55 -.81 -.89 -.60 -.67 

Norm parents – Intention -.20 -.19 -.11 -.10 -.10 -.16 .05 -.15 

Norm friends – Intention .65 .64 .44 .45 .47 .51 .22 .40 

        
Intention – Smoking .89 .86 .90 .86 .40 .38 .36 .37 

        
Youngest child smoking         

Frequency – Attitude .10 .15 .11 .16 .01 .06 -.02 .08 

Frequency - Self-efficacy -.25 -.32 -.10 -.23 -.09 -.04 .15 -.14 

Frequency - Norm parents -.15 -.07 -.23 -.10 -.08 -.01 -.28 -.02 

        
Quality – Attitude -.70 -.83 -.19 -.20 -.23 -.44 -.13 -.16 

Quality - Self-efficacy .88 .71 .21 .13 .31 .16 .17 .03 

Quality - Norm parents -.03 -.07 .05 .02 -.16 -.17 .05 .01 

Quality - Norm friends -.29 -.30 -.11 -.12 -.16 -.13 -.02 -.05 

        
Parental Smoking - Norm parents .07 .09 .24 .29 .03 .03 .13 .13 

Parental Smoking – Intention .29 .18 .30 .37 .21 .16 .21 .13 

        
Attitude – Intention .34 .34 .41 .42 .38 .37 .32 .29 

Self-efficacy – Intention   -1.11   -1.22 -.83     -.99  -1.17 -1.08   -.81   -.77 

Norm parents – Intention -.12 -.35 -.09 -.28 .18 .21 .02 .06 

Norm friends – Intention .58 .61 .42 .50 .16 .14 .11 .09 

        
Intention – Smoking .64 .64 .67 .62 .32 .35 .31 .35 
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lower pro-smoking norms of friends, and higher self-efficacy. No significant association was found 

between quality of communication and perceived norms of parents. Positive associations were found 

between parental smoking and pro-smoking norms of parents, and between parental smoking and a 

higher intention to smoke. Concerning the direct relations of the smoking cognitions of the Theory of 

Planned Behavior with intention to smoke: a positive attitude towards smoking and pro-smoking 

norms of friends were both related to a higher intention to smoke, whereas more self-efficacy was 

related to a lower intention to smoke. Finally, there was a positive association between intention to 

smoke and actual adolescent smoking.  

 Results showed that four paths were significantly different for older and younger siblings. 

Firstly, the relationship between quality of communication and self-efficacy was stronger for younger 

siblings (∆ χ2(1) = 4.66, p < .05). Secondly, the path between attitude and intention was stronger for 

older siblings (∆ χ2(1) = 4.21, p < .01), whereas the path between self-efficacy and intention was 

stronger for younger siblings (∆ χ2(1) = 11.07, p < .01). Finally, the association between intention to 

smoke and actual smoking appeared to be stronger for older siblings (∆ χ2(1) = 6.28, p < .05). 

 Model of father with communication reported by siblings (second column Table 2). The model 

reported by siblings about the fathers showed an acceptable fit. Frequency and quality of 

communication and smoking-specific cognitions explained 62% of the variance of intention to smoke 

and 66% of the variance of smoking among older siblings. With regard to younger siblings the 

explained variance for intention and smoking was respectively 68% and 57%. 

 In general, the pathways between the latent variables in the model reported by siblings about 

the father were similar to those found in the model for mother regarded by adolescents. No significant 

differences were found between older and younger siblings. 

 Model of mother with communication reported by mothers (third column Table 2). This model 

also showed an acceptable fit. The distal and proximal factors  explained 62% of the variance of 

intention to smoke, and 68% of the variance of smoking among older siblings. With regard to younger 

siblings the explained variance for intention and smoking was respectively 64% and 55%. 

 In general the associations in the model reported by the mother were similar as to those found 

in the corresponding models based on adolescent report, with a few  exceptions. The positive 

relationship between frequency of communication and attitude in this model was not only found 

significant for older siblings, but also for younger siblings. The paths between frequency of 

communication and self-efficacy, and between quality of communication and norms of friends were 

no longer significant for the younger sibling. The pathways between the proximal factors and intention 

to smoke were similar to those in the models reported by the adolescents. Tests for possible 

differences in paths between older and younger siblings showed no significant findings.  

Model of father with communication reported by father (fourth column Table 2). The model 

on adolescents’ smoking behavior reported by the father showed an acceptable fit. Frequency and 
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quality of communication and smoking-specific cognitions explained 64% of the variance of intention 

to smoke, and 67% of the variance of smoking among older siblings. With regard to younger siblings 

the explained variance for intention and smoking was respectively 68% and 55%. 

 Although most associations found in the model reported by the father were similar to those in 

the model reported by the mother, there were a few differences. The associations between frequency 

of communication and norms of parents were not  significant for both older and younger siblings. 

However, a significant path was found between frequency and self-efficacy of the younger sibling 

(negative), which was not significant in the mother report, as well as the relationship between quality 

of communication and norms of friends for younger siblings which was not significant in the mother 

model, yet significant in the father model. With regard to the associations between smoking cognitions 

and intention to smoke, we found a significant pathway between perceived norm of parents and 

intention to smoke, which was not significant in the other cross-sectional models. Furthermore, there 

were no significant differences between the paths of older and younger siblings. 

 

Conclusions. In general, the cross-sectional models showed a consistent pattern of associations 

over the different models. Frequency and quality of communication were associated with the smoking 

cognitions of the Theory of Planned Behavior, except for norms of parents. Consequently, smoking 

cognitions were related to intention to smoke, except for norms of parents. Differences between older 

and younger siblings were only found in one model. 

 

Longitudinal models  

Model of mother with communication reported by siblings (fifth column Table 2). The 

longitudinal model on adolescents’ smoking behavior reported by the adolescents about mother 

showed a good fit. Frequency and quality of communication and smoking-specific cognitions 

explained 45% of the variance of intention to smoke, and 23% of smoking onset among older siblings. 

With regard to younger siblings the explained variance for intention and smoking onset was 

respectively 52% and 18%. 

The pathways between frequency of communication and the smoking cognitions were not 

significant for both older and younger siblings. For older siblings, higher quality of communication 

was related to a lower pro-smoking attitude, and lower perceived approval by friends. With respect to 

younger siblings, quality of communication showed a direct positive association with self-efficacy, 

and negative associations with attitude and norms of parents. Parental smoking was positively related 

to the norm of parents in older siblings, however this relationship was non-significant for younger 

siblings. The opposite was found for parental smoking and intention to smoke; this association was 

only found significant for younger siblings.  

With regard to the smoking cognitions of the Theory of Planned Behavior, higher pro-smoking 

attitude was related with a higher intention to smoke, whereas more self-efficacy was negatively 
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associated with intention. The pathway between norms of parents and intention was non-significant, 

and norms of friends only showed a direct positive association with intention of oldest siblings. 

Intention was positively related to adolescent smoking. In this model we did not find differences in 

paths between older and younger siblings.  

Model of father with communication reported by siblings (sixth column Table 2). The 

longitudinal model on children’s smoking behavior reported by the adolescents about father showed a 

good fit. Frequency and quality of communication and smoking-specific cognitions explained 47% of 

the variance of intention to smoke, and 22% of smoking onset among older siblings. With regard to 

younger siblings the explained variance for intention and smoking onset was respectively 49% and 

19%. 

The pathways between frequency of communication about smoking and attitude, self-efficacy, 

and norm of parents were non-significant. Associations between quality of communication and 

attitude, norm parents, and norm friends were not significant for older siblings, yet significant for 

younger siblings. Quality of communication showed a positive association with self-efficacy only for 

older siblings. Other associations were similar to those found in the model as reported by the children 

about mother. No significant differences were found between paths of older and younger siblings. 

Model of mother with communication reported by mother (seventh column Table 2). The 

longitudinal model on adolescents’ smoking behavior reported by mother showed a good fit. 

Frequency and quality of communication and smoking-specific cognitions explained 48% of the 

variance of intention to smoke, and 20% of smoking among older siblings. With regard to younger 

siblings the explained variance for intention and smoking was respectively 51% and 16%. 

With respect to the associations between the distal factors and the proximal factors, none of 

the associations were significant for the older siblings. For younger siblings, only frequency of 

communication and norm of parents, and quality of communication and attitude were negatively 

related. Quality of communication showed a positive association with self-efficacy.  

Attitude (positive) and self-efficacy (negative) showed direct associations with intention to 

smoke. Norms of friends as well as of parents were not associated with intention to smoke. Parental 

smoking was positively related to norms of parents for both older and younger siblings. Only for 

younger siblings parental smoking was  positively associated to intention to smoke.  

Model of father with communication reported by father (eight column Table 2). The 

longitudinal model on adolescents’ smoking behavior reported by father showed a good fit. Frequency 

and quality of communication and smoking-specific cognitions explained 49% of the variance of 

intention to smoke, and 21.3% of smoking onset among older siblings. With regard to younger siblings 

the explained variance for intention and smoking onset was respectively 46% and 18%. 

Most pathways were similar to those of the model on smoking behavior reported by the 

mother, with a few exceptions. Norms of friends and intention to smoke of older siblings were 

positively related; associations between frequency of communication and norms of parents, quality of 
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communication and self-efficacy, and parental smoking and intention to smoke among younger 

siblings were no longer significant. No significant differences were found between older and younger 

siblings. 

 

Conclusions. In contrast to the cross-sectional models, in the longitudinal models most 

pathways between frequency and smoking cognitions were not significant. A similar trend was 

observed for pathways between quality of communication and smoking cognitions for the older 

siblings. For the younger sibling a different pattern was found. Associations with quality of 

communication and attitude were consistently significant. With respect to the relationship between 

quality of communication and self-efficacy we only found significant effects for mother (reported by 

child and the mother), and not for father. Associations of quality of communication with norms of 

parents were only significant in models reported by children, and associations with norms of friends 

were only significant in the model reported by adolescents about father. Associations between parental 

smoking and intention to smoke disappeared for older siblings in all four models. Pathways between 

parental smoking and norms of parents were not significant for younger siblings in models reported by 

adolescents. With respect to the Theory of Planned Behavior, associations between smoking 

cognitions and intention to smoke that were significant in the cross-sectional models remained 

significant in the longitudinal models, except for pathways between norms of friends and intention for 

the youngest sibling3. 

 

Discussion 

 

The present study aimed to test whether frequency and quality of communication about 

smoking function as antecedents of cognitive factors of the Theory of Planned Behavior, which on 

their turn, are precursors of adolescent smoking. The results support both cross-sectionally as well as 

longitudinally the predictive value of the smoking cognitions of the Theory of Planned Behavior, 

except for social norms (Conrad et al., 1992; De Vries, Dijkstra, & Kuhlman, 1988; Engels et al., 

1999; Flay et al., 1994; Hanson, 1997; Harakeh et al., 2004; Spijkerman, Van Den Eijnden, Vitale, & 

Engels, 2004). Furthermore, both frequency and quality of communication are cross-sectionally 

related to smoking cognitions. However, longitudinally, only quality of communication seems to 

indirectly affect smoking at the second wave, and mainly in the younger siblings. 

Frequency of communication appeared to be indirectly related to adolescent smoking through 

the smoking cognitions; more frequent communication was related to a higher pro-smoking attitude, 

lower self-efficacy, and lower perceived parental approval, in the cross-sectional models. These 

findings are in line with other studies showing that frequency of communication related with an 

increased risk for smoking (Clark et al., 1999; Jackson & Henriksen, 1997). Explanation for these 

results may be found in the cross-sectional nature of these analyses. More logical than to suggest that 
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more frequent communication about smoking leads to higher scores on smoking cognitions, these 

results may indicate that parents start to communicate more frequently about smoking as soon as they 

notice that their child is smoking, hoping to affect the child’s attitude towards smoking (Ennett et al., 

2001). Nonetheless, in the longitudinal models on the subgroup of never-smokers at T1, the pathways 

between frequency of communication and smoking cognitions were no longer significant. This may 

suggest that indeed many parent start discussing the topic of smoking after their child started to 

smoke.  

Cross-sectionally, quality of communication was related to smoking cognitions for oldest and 

youngest siblings, except for parental norms. Higher quality of communication was associated with a 

lower pro-smoking attitude, perceived approval of friends, and a higher self-efficacy. Longitudinally, 

the results show a different pattern. Concerning, older siblings, quality of communication hardly affect 

smoking cognitions. Concerning younger siblings however, we found strong pathways between 

quality of communication and attitude, indicating that higher quality of communication indirectly 

affects smoking onset through attitude towards smoking. This is in line with studies that suggest that 

communication patterns characterized by higher quality are more likely to evoke systematic and in 

depth processing and are therefore more likely to change one’s cognitions (Petty et al., 1986). Since 

cognitions have been found hard to change, more frequent communication without paying attention to 

the content of communication is more likely to be processed on a superficial level, and therefore more 

likely to fail in changing one’s cognitions. The differences in findings between younger and older 

siblings may support the assumption that younger adolescents may be more susceptible to parental 

influence than older adolescents (Chassin, Presson, & Sherman, 1984). Quality of communication of 

the mother was positively associated with self-efficacy of the youngest child. An explanation for not 

finding this effect in the models on paternal communication may be that in most traditional families, 

mothers are still more involved in child rearing and spend more time with their children than fathers 

do, which appeared from our data4. Significant pathways were found between parental smoking and 

perceived approval of smoking by parents in both cross-sectional and longitudinal models, indicating 

that children do not expect their parents to disapprove behavior which is congruent with their own. 

This is result underlines the argument of lack of credibility to engage in anti-smoking parenting 

practices that are incongruent with the behavior (Jackson & Dickinson, 2003). The path between 

parental smoking and perceived parental norms in the longitudinal models was found significant in all 

models except for the models for the younger sibling reported by the child. Perhaps, this is not yet an 

issue among younger children because smoking rates are lower in this group, or maybe younger 

children belief that their parents have a legitimate right to disapprove certain behaviors regardless of 

parental own behavior.  

The smoking cognitions of the Theory of Planned Behavior were consistent antecedents of the 

intention to smoke. However, longitudinally, norms of friends were not associated with the intention 

to smoke of the youngest sibling. This might be explained by the low smoking rates of adolescents at 
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this age. With respect to smoking, peer influence might become more salient if children are older.  

Furthermore, for both older and youngest siblings, in both cross-sectional and longitudinal models, we 

did not find support for the predictive value of parental norms. Apparently, parental (dis)approval is 

irrelevant in forming a pro-smoking intention. A methodological explanation however, would be that 

perceived parental norms are imbedded in parental smoking, and are therefore it is difficult to identify 

them as separate smoking cognitions affecting smoking intentions strongly.  

 One of the unique features of this study refers to the full family design. Except for a few 

differences between older and younger siblings, the pathways for both siblings were similar over the 

models. The absence of differences between older and younger siblings may be explained by the fact 

that siblings did not differ much in age. Over the different models, however, the pattern shows us that 

parent-child communication about smoking seems to be more important for younger than for older 

siblings (Van der Vorst et al., 2005). Although we could not test for differences between the models, 

there was a consistent pattern of pathways over the eight models. Moreover, the full family design 

contributes to the reliability of the information, since it does not depend on one reporter. 

The results of the present study elaborate on earlier studies on communication about smoking, 

that emphasized the importance of a more sophisticated conceptualization of communication, rather 

than solely measuring the frequency of communication. It supports the notion that in communicating 

about smoking parents should focus on how they communicate rather than on the frequency (Harakeh 

et al., 2005). Communication between parents and their children should be characterized by openness, 

acceptance and mutual respect of each other. Furthermore, the present study has clearly shown the 

surplus value of longitudinal studies, showing that in particular the quality of communication affects 

smoking cognitions. 

 

Limitations 

Although the present study clearly demonstrates how parental communication affects 

adolescents’ smoking cognitions of the Theory of Planned Behavior, some shortcomings should be 

addressed. For instance, the present study showed the indirect effects of communication on smoking 

through cognitions; however this picture is incomplete. Communication may also have an effect on 

smoking through other factors, e.g. affect. Secondly, generalizability of the results from this study is 

limited since we only focused on traditional Dutch families, including both parents and two children. 

It might be interesting to examine parental communication in different family contexts, such as single-

parent families. The results of the present study imply that smoking cognitions in younger adolescents 

are more affected by parental factors, whereas other influences become more important in forming 

smoking cognitions in older adolescents. Because this is in line with the literature that shows a shift 

from parental influence to peer influence in the nature of adolescent smoking, it might be interesting to 

study this process by focusing on trajectories and transitions (e.g. Flay, Hu, & Richardson, 1998). To 
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accomplish this more waves of data are needed and different research strategies would have to be 

applied, such as latent growth models.  

 

Conclusions 

An important lesson to be learned from the present study is that in shaping adolescent smoking 

cognitions, it is more important how parents talk to their children about smoking rather than how much 

or how often. Mass medial prevention campaigns should focus on establishing a growing parental 

awareness of the importance of cognitions, which requires a shift in perspective. Whereas the 

perspective of parents may be on exerting direct influence, parents need to become aware of the fact 

that in influencing the adolescent’s behavior, effects of parenting practices are not only restricted to 

direct effects on adolescents’ behavior. If parents acknowledge the indirect effects of their parenting 

practices, they will be more likely to affect their child’s behavior on a more subtle level by 

communicating about smoking. By talking with their children about smoking in an open, constructive 

and respectful way, parents are most likely to shape their children’s smoking attitudes, and since 

cognitions, such as attitudes, are immediate antecedents of behavior, parents may be able to indirectly 

prevent their child from smoking. 
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Notes 
1 The present study also closely relates to a paper by Harakeh, et al., which is currently under review 

in Health Psychology (Harakeh, Scholte, Engels, & De Vries, submitted for publication). That paper is 

however is cross-sectional and focuses on the association between general parenting practices (support 

and control), smoking-specific parenting (communication) and adolescent smoking.  
 

2 One might argue the possibility of cross relations and cross-effects between older and younger 

siblings, for instance the effect from attitude of the oldest sibling on intention to smoke of the younger 

sibling; however no cross relations were found. 

Furthermore, we also tested possible direct effects from parental smoking and communication on 

adolescent smoking; however no significant effects were found.  

 
3 Both younger and older siblings report spending significantly more time with mother than with 

father. For younger siblings: Mmother = 4.76 (SD = 1.98), Mfather = 4.10 (SD = 2.00), t(422) = 12.31, p < 

.001). For older siblings: Mmother = 4.38 (SD = 1.96), Mfather = 3.73 (SD = 1.90), t(422) = 13.80, p < 

.001). 

 
4 Recent studies have found that assessing adolescent smoking by using self report can be considered 

as a valid and reliable measure, comparable with a more objective method based on biochemical 

verification (Dolcini, Adler, & Ginsberg, 1996). 
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Appendix 1  

Correlations between latent variables, smoking intention, and smoking 

  Cross-sectional models Longitudinal models 
  Child report Parent report Child report Parent report 
  Mother Father Mother Father Mother Father Mother Father 
Frequency oc X Quality oc -.01  .0 5  -.06  -.14  .0 3  .2 5  .05  -.05  

 X Par smoking -.05  -.07  . 0 9 .0 8  -.03  -.01  .10  . 1 4  

 X Quality yc . 0 7  .0 4  . 0 8  .0 5  .0 1  .0 2  -.02  . 0 8  

 X Frequency yc . 3 6  .3 2  . 8 2  .8 8  .3 0  .2 5  .88  . 8 9  

Quality oc X Par smoking -.25  -.13  -.37  -.26  -.20  -.18  -.41  -.29  

 X Quality yc . 1 6  .3 0  . 7 1  .7 9  .0 1  .1 0  .78  . 8 6  

 X Frequency yc -.16  -.11  . 0 2  -.07  -.14  -.02  -.08  -.07  

Quality yc X Par smoking -.13  -.22  -.36  -.28  -.16  -.22  -.40  -.30  

Frequency yc X Quality yc . 1 4  .2 7  . 0 5  .0 1  .2 1  .2 6  .15  . 1 0  

 X Par smoking . 0 9  .0 4  . 1 1  .1 2  .1 0  .1 0  .08  . 0 0  

Attitude oc X Self-efficacy oc -.35  -.38  -.40  -.38  -.32  -.33  -.34  -.35  

 X Norm Parents oc . 2 3  .2 5  . 2 1  .2 0  .2 4  .2 5  .22  . 2 5  

 X Norm friends oc . 3 7  .4 5  . 4 3  .4 5  .1 7  .2 2  .21  . 2 2  

 X Norm friends yc . 1 4  .1 3  . 1 3  .1 4  .0 4  .0 4  .04  . 0 4  

 X Norm parents yc . 1 5  .1 2  . 1 5  .1 2  .0 7  .0 7  .04  . 0 7  

 X Self-efficacy yc -.25  -.25  -.23  -.22  -.16  -.16  -.13  -.15  

 x Attitude yc . 2 3  .2 0  . 2 1  .1 8  .0 3  .0 3  .02  . 0 2  

Self-efficacy oc x Norm parents oc -.09  -.11  -.04  -.04  -.14  -.14  -.13  -.13  

 x Norm friends oc -.15  -.20  -.20  -.20  .0 3  .0 1  .00  . 0 2  

 x Norm friends yc -.05  -.03  -.05  -.04  .0 9  .0 9  .09  . 0 9  

 x Norm parents yc -.12  -.04  -.11  -.04  -.04  -.03  -.02  -.03  

 x Self-efficacy yc . 2 8  .2 6  . 2 8  .2 6  .3 3  .3 3  .33  . 3 2  

 x Attitude yc -.05  -.01  -.03  .0 0  .0 9  .1 0  .09  . 1 1  

Norm parents oc x Norm friends oc . 3 8  .4 2  . 3 7  .4 0  .4 7  .4 9  .45  . 4 8  

 x Norm friends yc . 1 8  .1 2  . 1 7  .1 2  .1 3  .1 3  .13  . 1 3  

 x Norm parents yc  . 2 6  .2 8  . 2 5  .2 7  .1 7  .1 8  .15  . 1 7  

 x Self-efficacy yc -.08  -.12  -.06  -.09  -.18  -.20  -.16  -.19  

 x Attitude yc . 1 3  .0 9  . 1 2  .0 8  -.06  -.07  -.08  -.07  

Norm friends oc x Norm friends yc . 1 6  .1 6  . 1 6  .1 6  .0 5  .0 5  .05  . 0 5  

 x Norm parents yc . 1 3  .0 9  . 1 2  .0 8  .0 1  .0 0  .01  . 0 0  

 x Self-efficacy yc -.19  -.20  -.17  -.19  -.05  -.05  -.03  -.05  

 x Attitude yc . 1 5  .1 4  . 1 4  .1 3  -.02  -.02  -.03  -.03  

Attitude yc x Self-efficacy yc -.21  -.18  -.31  -.31  -.13  -.11  -.13  -.15  

 x Norm parents yc . 2 4  .1 5  . 2 8  .2 2  .2 3  .1 7  .25  . 2 5  

 x Norm friends yc . 2 5  .2 1  . 3 0  .3 0  .0 9  .0 7  .11  . 1 1  

Self-efficacy yc x Norm parents yc -.13  -.17  -.14  -.24  -.10  -.10  -.11  . 1 5  

 x Norm friends yc -.12  -.12  . 1 9  -.20  -.05  -.06  -.08  -.08  

Norm parents yc x Norm friends yc . 3 9  .3 4  . 4 1  .4 0  .3 9  .3 8  .42  . 4 2  

Intention oc x Intention yc . 0 4  .0 5  . 0 6  .0 3  -.09  -.08  -.09  -.08  

Smoking oc x Smoking yc . 3 2  .3 2  . 3 2  .3 2  .3 7  .3 7  .37  . 3 7  

 
Note. oc = oldest child, yc = youngest child, par = parental. The underlined correlations are not significant (p > .05) 

 



Chapter 6 - Frequency and Quality of Communication About Smoking 

 

125

Appendix 2  

Factor loadings (lambda’s) for the eight tested models 

 Cross-sectional models Longitudinal models 

 Child report Parent report Child report Parent report 

 M F M F M F M F 

Frequency of communication (o) .90 .98 .86 .93 .94 .89 .70 .71 

 .75 .79 .89 .83 .76 .90 .91 .94 

Quality of communication (o) .79 .85 .86 .79 .92 .94 .89 .82 

 .80 .86 .76 .94 .72 .75 .76 .75 

Frequency of communication (y) .91 .94 .87 .89 .77 .86 .89 .94 

 .79 .84 .87 .82 .76 .70 .81 .69 

Quality of communication (y) .75 .76 .90 .82 .80 .85 .73 .70 

 .78 .72 .83 .86 .83 .95 .97 .97 

Attitude (o) .89 .89 .90 .88 .80 .80 .77 .79 

 .84 .84 .82 .81 .80 .81 .82 .82 

Self-efficacy (o) .96 .95 .96 .95 .81 .78 .79 .78 

 .65 .64 .63 .63 .75 .77 .77 .76 

Norm parents (o) .67 .68 .68 .69 .82 .77 .76 76 

 .95 .92 .93 .90 .78 .82 .83 .83 

Norm friends (o) .89 .89 .88 .89 .88 .85 .86 .85 

 .87 .87 .89 .88 .82 .85 .85 .83 

Norm friends (y) .89 .87 .88 .87 .81 .78 .80 .79 

 .83 .84 .83 .84 .90 .93 .91 .92 

Norm parents (y) .57 .60 .58 .60 .73 .71 .71 .70 

 .91 .89 .89 .87 .76 .78 .78 .80 

Self-efficacy (y) .79 .77 .85 .81 .76 .77 .75 .78 

 .55 .53 .58 .56 .65 .67 .68 .67 

Attitude (y) .98 .97 .97 .96 .90 .91 .89 .91 

 .89 .89 .89 .88 .97 .97 .99 .97 
 

Note. M = mother, F = father, o = oldest child, y = youngest child. 
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Abstract 

 

Despite the particular health risks for asthmatics, recent international studies have reported that 

tobacco use among asthmatics is similar to, or even higher than, among non-asthmatics. This study 

examined the role of personality and environment in smoking among asthmatic and non-asthmatic 

adolescents. In 2003 a random sample of 33 schools (first and second class of secondary education) 

was obtained in the Netherlands (N = 4,951). The mean age of the participants was 12.83 (SD = .75), 

and 52.8% were females. Information about asthma, smoking, personality, and environmental smoking 

was assessed via self-reports on standard epidemiology survey items (asthma, smoking), and the 

Quick Big Five (personality). Both personality and environmental smoking were associated with 

smoking. Asthmatics were similarly or even more exposed to environmental smoke than non-

asthmatic adolescents and asthmatic adolescents were less emotionally stable and extravert. 

Associations between personality and own smoking behavior, as well as between smoking models and 

own smoking behavior were similar for asthmatic and non-asthmatics. Limitations of the study are 

taken notice of, and implications of the results are briefly discussed. 
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Introduction 

 

According to the World Health Organization, tobacco use is currently the fourth most common 

risk factor for diseases and it is considered to be responsible for the death of one in ten adults 

worldwide (WHO, 2004). To reduce these numbers it is important to focus on adolescents, since 

adolescence is a period in which youngsters start to experiment with smoking. The present study was 

conducted in the Netherlands. An annual survey among Dutch adolescents between 10 and 19 years 

revealed that within group 46% reports having ever smoked, while 24% reports smoking at least once 

a month (STIVORO, 2004); implying that smoking is considered as normative and accepted behavior 

among adolescents in the Netherlands. 

While smoking can be considered a harmful habit, it is even more harmful for asthmatic 

persons. Smoking not only causes aggravation of symptoms, but in the long term asthmatics have an 

increased risk to develop chronic obstructive pulmonary diseases (COPD) (George, 1999; Martin, 

Landau, & Phelan, 1982; Strachan & Cook, 1998;  Troisi, Speizer, Rosner, Trichopoulos, & Willet, 

1995). However, recent international studies have reported that tobacco use among asthmatics is 

similar to, or even higher than among non-asthmatics (Eisner, Yelin, Trupin, & Blanc, 2001; Kaplan & 

Mascie-Taylor, 1997; Precht, Keiding, & Madsen, 2003; Zbikowski, Klesges, Robinson, & Alfano, 

2002; Van den Ven, Van den Eijnden, & Engels, submitted). Factors accountable for smoking in 

asthmatic adolescents remain unclear, while the few studies that have focused on smoking among 

asthmatic adolescents had an explorative character and have not been able to identify specific risk 

factors yet. Besides the detrimental effects of active smoking, there are indications that passive 

smoking or environmental tobacco smoke (ETS) exposure causes aggravation of symptoms and may 

activate asthma (e.g. Irvine, Crombie, Clark, Slane, Goodman, Feyerabend, & Cater, 1997). 

In general, precursors of adolescent smoking are often divided into interpersonal and 

intrapersonal dimensions. These dimensions may affect behavior individually, yet intrapersonal and 

interpersonal also interact in affecting behavior leading to multidimensional levels. However, within 

the large scope of different dimensions and combinations of dimensions that may be distinguished, the 

focus of the present study will be on two basic dimensions, modeling and personality. 

With regard to interpersonal factors, it has been shown that adolescent smoking is directly 

affected by different role models of whom adolescents observe and imitate smoking behavior. For 

example, serving as important role models and socializing agents, parents affect their children’s 

smoking behavior through their own smoking behavior (Bailey, Ennett, & Ringwalt, 1993; Bauman, 

Carver & Gleiter, 2001; Biglan, Duncan, Ary, & Smolkowki, 1995; Green, Macintyre, West, & Ecob, 

1991).  

Whereas parents are the most important socializing agents, during adolescence children develop 

a desire for autonomy and more independence from their parents. A change is established in relative 

influences of parents and peers at this stage, emphasizing aspects such as peer group identification and 
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connectedness which become of primary concern (Bauman, et al., 2001; Coleman & Hendry, 1990). 

With regard to these aspects, adolescents show a desire to participate in experiences that are relevant 

for the group and they adopt behavior in order to belong to a group (e.g. Alexander, Piazza, Mekos, & 

Valente, 2001; Lightfoot, 1992). Similarly, friends become important role models and peer smoking 

becomes a consistent predictor of adolescent smoking (e.g. Conrad, Flay, & Hill, 1992; Flay, Hu, 

Siddiqui, Day, Hedeker, Petraitis, et al., 1994; Engels, Knibbe, Drop, & De Haan, 1997; Simons 

Morton, Haynie, Crump, Eitel, & Saylor, 2001; Unger, Rohrbach, Howard-Pitney, Ritt-Olson, & 

Mouttapa, 2001).  

Besides the effects of environmental factors, the few studies that examined the role of 

personality in adolescent smoking behavior found that persistent smokers score significantly higher on 

extraversion, neuroticism, rebelliousness and risk taking (Wijatkowski, Forgays, Wrzesniewski, & 

Gorski, 1990; Burt, Dinh, Peterson, & Sarason, 2000), and that smokers are more anxious, angry and 

impulsive than non-smokers (D.G. Forgays, D.K. Forgays, Wrzesniewski, & Bonaiuto, 1993).  

A well-established method of characterizing personality is to examine how someone scores on 

extraversion, agreeableness, conscientiousness, emotional stability and openness; or the Big Five 

Personality Traits (Goldberg, 1990); however, this model has seldom been applied to smoking. In a 

cross-sectional study among adult elderly Americans which used the Five-Factor Model, smokers 

were found to score lower on agreeableness and conscientiousness, and higher on neuroticism 

(Terraciano & Costa, 2004); however, that study focused on adult smoking behavior only. 

This is the first study which examines both environmental factors (in different social contexts) 

and personality factors with regard to adolescent smoking. Whereas both environment and personality 

seem to affect smoking behavior of non-asthmatic adolescents, it is important to examine whether 

these factors have a differential effect on smoking behavior of asthmatic adolescents. Furthermore, it 

will be interesting to examine whether environmental factors and personality factors are not merely 

additive but perhaps interacting factors. For instance, certain personality factors may affect the way 

that adolescents resist environmental pressure to start smoking. For example, one study showed that 

emotionally unstable children are more susceptible to the influence of their peers (Engels, Noom, Hale 

III, & De Vries, in press). 

The present paper elaborates on these studies by examining differences in  environmental 

smoking and personality in asthmatic and non-asthmatic adolescents. Moreover, we examine the 

associations between smoking models and adolescent smoking behavior, and personality and 

adolescent smoking behavior. In testing associations between smoking models and own smoking 

behavior we include friends (best friend and proportion of smoking friends) and parents, as well as 

siblings, since siblings might be important smoking models (Oygard, Klepp, Tell, & Vellar, 1995; 

Rajan, Leroux, Peterson, Bricker, Kealey, et al., 2003; Vink, Willemsen, & Boomsma, 2003).  

By testing both environmental and personality factors in one model, important risk factors for 

adolescent smoking behavior will be revealed and integrated. Results will provide insight into the 
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effects of smoking role models and of personality on the smoking behavior of both asthmatic and non-

asthmatic adolescents.  

In summary, the present study will test [1] differences in exposure to smoking models between 

asthmatics and non-asthmatics, [2] differences in personality traits between asthmatics and non-

asthmatics; and whether the associations between [3] smoking models and adolescents smoking, and 

[4] personality and adolescent smoking are different for asthmatic and non-asthmatics. Finally, we test 

[5] the relative importance of, and the interplay between smoking models and personality factors in the 

smoking behavior of asthmatic and non-asthmatic adolescents. 

 

Method 

 
Data for this study were collected as part of a broader longitudinal survey examining the 

precursors of smoking behavior in asthmatic adolescents, which has been set up with the approval of 

the Dutch Central Committee on Research Involving Human Subjects. The first wave of this study was 

conducted in November 2002. A sample of Dutch schools spread throughout the country was obtained 

in the Netherlands by approaching a random selection of 54 schools. First a letter was sent to motivate 

the study, and to explain the practical use for future prevention programs. Furthermore, each school 

was promised a short report about the prevalence of smoking and asthma on their school. The majority 

of schools was willing to cooperate and finally, 33 school boards agreed to participate. Participation in 

other studies was the main reason of refusing cooperation. From each school we selected all classes of 

the first (54.5%) and second year (45.5%) of secondary education. Students were asked to fill out the 

questionnaire during one lesson period (50 minutes), in the presence of a classroom teacher. In 

advance, each teacher received a letter which contained brief instructions about the procedure that 

emphasized the confidentiality of the responses, and contained instructions on how to handle questions 

from the respondents. Furthermore, the teacher once more explained the motive and aim of the study, 

and emphasized that participation was voluntary. Non-response was mainly due to absence on the days 

of assessment. Only 15 explicit refusals from adolescents were recorded. In each schools one CD 

music voucher was randomly allotted to one of the respondents (who filled out the questionnaire 

completely) in each school year.  

Level of education was divided in three; lower, intermediate, and higher level. A pilot study 

showed, that it would take students in lower education levels more time than the available fifty 

minutes to fill out a complete questionnaire. Due to these time restrictions it was decided to assign 

shorter version questionnaires to this group. Due to this unavoidable decision, the personality 

questionnaire was only obtained at intermediate and higher education level (referred to as lower and 

higher level in the analyses), leaving a total of 4,951 respondents who completed a questionnaire 

which included the personality scales. All respondents were aged between 11 and 16 years (M = 

12.83, SD = .75) of which 52.8% was female. The respondents in the missing category (N = 3,586) 
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were younger (M = 13.18, SD = .82). The questionnaire included extensive coverage of other 

demographic variables (table 1).  

 

Table 1 

Characteristics of the sample 

Note: For some variables, the absolute number of subjects does not sum up to 4,951.  
This is due to missing values on that particular item. The percentages are calculated  
for the available number of subjects. 
 

Measurements (Table 2) 

The prevalence of asthma was measured using the methodology of the International Study of 

Asthma and Allergy in Childhood (ISAAC Phase Three Manual, 2000; Wieringa, Weyler, Van Bever, 

Nelen, & Vermeire, 1999)1. As one of the participating centers in phase three of this worldwide 

collaboration, we used the ISAAC protocol for the core questions. The ISAAC questionnaire focuses 

                                                 
1 As an initiative from Auckland, New Zealand and Bochum, Germany, ISAAC, the International 
Study of Asthma and Allergies in childhood, was formed in 1991 to facilitate research into asthma, 
allergic rhinitis and eczema by promoting a standardized methodology. ISAAC is a unique project 
which has attracted worldwide interest and unprecedented large scale participation. It uses simple 
methods for measuring the prevalence of childhood asthma, allergic rhinitis and atopic eczema for 
international comparisons, suitable for different geographical locations and languages 
www.isaac.auckland.ac.nz 

 

  % N 

Gender Boys / girls 47.2 / 52.8 2335 / 2609 

Age < 13 (11, 12) 

13 

> 13 (14, 15) 

35.4 

47.3 

17.3 

1751 

2337 

856 

Education level Low / high 33.4 / 66.6 1803 / 3600 

Religion Catholic / Protestant 

Islam / Other 

No 

26.8 / 12.0 

5.2 / 8.4 

47.6 

1309 / 584 

252 / 413 

2328 

Origin Netherlands / Suriname / Marrocco / 

Turkey / Other 

95.1 / 0.9 / 0.2 / 

0.4 / 3.4 

5111 / 49 / 10 / 22 

/ 185 

Origin father Netherlands / Suriname / Marrocco / 

Turkey / Other 

84.5 / 4.6 / 0.9 / 

3.0 / 7.0 

4106 / 225 / 46 / 

144 / 341 

Origin mother Netherlands / Suriname / Marrocco / 

Turkey / Other 

84.6 / 4.5 / 0.8 / 

2.6 / 7.4 

4118 / 218 / 40 / 

128 / 361 

Highest 

education 

Father 

Only primary school 

Low / middle / high secondary 

education 

Post secondary education 

2.6 

13.9 / 17.9 / 22.1

43.4 

117 

614 / 793 / 977 

1918 

Highest 

education 

mother 

Only primary school 

Low / middle / high secondary 

education 

Post secondary education 

3.3 

8.2 / 28.6 / 24.9 

34.9 

146 

359 / 1258 / 1096 

1537 

 



Chapter 7 - Role Models, Personality and Adolescent Smoking 

 

132

on children and young adolescents. It has been extensively validated to assure the questions are 

appropriate and understandable for this age group. Possible questions or unclarities could be answered 

by the questionnaire administrator following the ISAAC protocol containing the most frequent asked 

questions and adequate answers to these questions. The information on asthma was derived by posing 

two questions. The first question, indicating the prevalence of lifetime asthma, was: “Did you ever 

have asthma? (y/n)”. The second question addressed what we defined as current asthma: “Did you 

have asthma during the last twelve months? (y/n)”. In the analyses, a differentiation was made 

between respondents who never had asthma, respondents who had lifetime asthma (but not current 

asthma), and respondents with current asthma. 

 

Table 2 

Characteristics of the measures 
 
Concept Items Categories

Adolescent smoking 1  Adolescent statement about smoking. From:

1 ( –  I smoke at least once a day-) to

9 ( –  I have never smoked, not even one puff)

Lifetime smoking: Ever versus never 
Regular smoking: At least once a month versus less than once a 

month

Parental Smoking 2 Does your mother smoke? Yes / No / Do not know

Does your father smoke? Yes / No / Do not know

1 – Parents are both non-smokers;  2  –  One of the parents smokes;

3 – Both parents are smokers

Sibling smoking 1  Does he  /  she smoke? (for max. 5 brothers/sisters)

Yes, No, he / she quit, I don’t know

1 – I have no brothers or sisters; 2 –  My brother / sister is a non-

smoker; 3 – My brother / sister smokes; 4  –  I have two or more 

brothers and/or sisters who smoke

Best friends smoking 1 Does your best friend smoke? Yes versus No

Proportion smoking friends 1  How many of your friends smoke? 50% or less / More than 50%

Personality QBF) 
Openness 
Conscientiousness 
Extraversion 
Agreeableness 
Emotional Instability 

30 
5 
5  
5  
5  
5  

Does the following definition describe you? I am ….

E.g.  Creative, artistic and versatile

E.g.  Organized, orderly and efficient

E.g. Quiet, withdraw, shy

E.g.  Kind, likeable and cooperative

E.g.  Nervous, fearful and sensitive

7- point scale

1 – That is totally wrong to 9- That is totally right 

Asthma 2  Did you ever had asthma?

Did you have asthma during the last twelve months?
Lifetime asthma: Ever / never

Current asthma: Last twelve months  /  not during last twelve months

 
To assess adolescent smoking behavior the respondents were asked to indicate their smoking 

status on a 9-point ordinal scale ranging from 1 (“I smoke at least once a day”), to 9 (“I never smoked, 

not even one puff”). Regular smokers were defined as adolescents who reported tobacco use once a 

month or more. Those who responded in the categories 1 to 8 (“I do smoke at least once a day” to “I 

tried but I don’t smoke anymore”) were defined as lifetime smokers (Kremers, 2002). 

Concerning tobacco use by parents, respondents were asked: “Does your father/mother 

smoke? (y/n)”. By combining the status of both parents, three levels were constructed (1 = no smoking 

parents, 2 = one parent smokes, 3 = both parents  smoke) (Den Exter Blokland, Engels, Hale III, 

Meeus, & Willemsen, 2004; Farkas, Distefan, Choi, Gilpin, & Pierce, 1999).   

With regard to peer smoking, each respondent was asked to write down whether their best 

friend was a smoker or a non-smoker (Engels, Knibbe, De Vries, Drop, & Van Breukelen, 1999). 
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Furthermore, the respondent was asked to estimate the proportion of smoking friends on a 5-point 

scale, ranging from 1 “None of my friends smoke” to 5 “All of my friends smoke” (Engels et al., 

1997). Responses were recoded to a variable differentiating three levels (1 = no smoking friends, 2 = 

less than 50% of my friends smokes, and 3 = 50% or more of my friends smokes). Additionally, for a 

maximum of five siblings, respondents were asked whether they were a smoker or a non-smoker. A 

new variable was constructed which included smoking behavior of all siblings with four categories (1 

= no siblings, 2 = one or more non-smoking siblings, 3 = one smoking sibling, and 4 = two or more 

smoking siblings).  

Personality was measured using the Quick Big Five, a well validated instrument that aims to 

assess the factors of the Five-Factor Model of personality (Vermulst, 2005). In a list consisting out of 

30 traits, the respondent was asked to rate on a 7-point scale to what degree he/she possessed the 

concerned trait. The dimension extraversion was measured by items such as quiet, withdrawn and shy 

(α = .74);  conscientiousness by items such as organized, orderly and efficient (α = .80);  agreeableness 

by items such as kind, likeable and cooperative (α = .79); emotional stability by items such as nervous, 

fearful and sensitive (α = .77); and items such as creative, artistic and versatile were used to measure 

openness (α = .68).   

 

Strategy for analyses 

Descriptive statistics, such as Chi-square analyses were conducted to examine whether 

perceived exposure to smoking models was different for asthmatic (lifetime and current asthma) and 

non-asthmatic adolescents. To compare the mean scores on the different dimensions of the Big Five 

between non-asthmatics, lifetime asthma respondents and current asthma respondents, analyses of 

variance (ANOVAs) were performed. Separate logistic regression analyses were used to examine the 

associations between environmental smoking models and adolescent smoking, and between 

personality and adolescent smoking. In the first step covariates were included, in the second step main 

effects were tested, and the third step included two-way interaction terms (e.g. asthma * best friend’s 

smoking behavior, or asthma*extraversion). All analyses were performed for adolescent lifetime 

smoking and regular smoking.  

Finally, a multivariate logistic regression model was constructed, including smoking behavior 

of parents, siblings, friends, best friend, personality and asthma. In this model main effects as well as 

two-way and three-way interaction effects were tested to gain insight into the interplay of environment 

and personality. Interaction effects found in the multivariate model were consequently checked 

univariately; a  similar procedure has been used by Harakeh and colleagues (Harakeh, Scholte, De 

Vries & Engels, 2005). To control for sociodemographic variables, age, gender and educational level 

were included.  
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Results 

 

Descriptive analyses 

A total of 290 respondents (5.9%) reported lifetime asthma and 277 respondents (5.6%) 

reported current asthma. In the total sample there were 1,558 lifetime smokers (31.7%). No differences 

in lifetime smoking were found between respondents with lifetime and current asthma, and those 

without asthma. With regard to regular smoking 189 respondents (4.3%) without asthma reported 

smoking at least once a month. Among adolescents with lifetime asthma 14 respondents (4.8%) 

reported regular smoking. Among the group with current asthma, 21 respondents (7.6%) were regular 

smokers. These differences were significant (χ2 (2, N = 4,922) = 6.353, p = .042). 

With regard to exposure to smoking models we first looked at parental smoking behavior. A 

total of 3,014 respondents (60.9%) reported having non-smoking parents, 1,258 adolescents (25.4%) 

had one smoking parent, and 679 respondents (13.7%) had two smoking parents. Whereas 13.2% of 

the non-asthmatic respondents reported having parents who both smoke, this was 18.3% for those 

respondents with lifetime asthma and 17.7% for those with current asthma (χ2(4, N = 4,922) = 17.925, 

p = .001).  

With regard to siblings, 502 (10.1%) respondents reported having no siblings. A total of 3,842 

(77.6%) respondents reported having one brother or sister who is a non-smoker, 477 (9.6%) 

respondents reported having one sibling who smokes, and 130 (2.6%) respondents reported having 

two or more smoking siblings. Differences were found between asthmatics and non-asthmatics, with 

an increased risk for adolescents with lifetime or current asthma to have smoking siblings (χ2(6, N = 

4,922) = 16.482, p = .011). Of the respondents who never had asthma, 12.1% reported having at least 

one smoking sibling, in comparison to 14.2% of the respondents with lifetime asthma, and 13.7% of 

the respondents who had current asthma.  

With regard to smoking behavior of peers 4,567 respondents (92.2%) reported having a best 

non-smoking friend. A total of 3,317 respondents (67%) reported having only non-smoking friends, 

1,312 respondents (26.5%) reported that less than half of their friends were smokers, and 322 (6.5%) 

respondents reported half or more of their friends was a smoker. No significant differences were found 

between asthmatics and non-asthmatics on peer smoking. 

With regard to the mean scores on the Big Five, ANOVA showed that adolescents with 

current asthma scored significantly lower on extraversion (F(2, 4,921) = 3.52, p = .030) and emotional 

stability (F(2, 4,920) = 6.52, p = .001), compared to adolescents who had lifetime asthma and those 

who never had asthma. 

 

Associations between exposure to smoking models and adolescent smoking 

The data in Table 3 clearly show strong associations between environmental smoking behavior 

and both lifetime and regular smoking. Exposure to environmental smokers is clearly associated with 
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an increased risk for smoking, with the strongest effects found for friends. In these multivariate 

analyses, no main effects were found for asthma and no interaction effects were found. An age effect 

was found for regular and lifetime smoking, with older adolescents being more likely to smoke. 

Moreover, adolescents following lower education were more likely to report lifetime smoking than 

adolescents following higher education level. Although no differences in gender were found for 

lifetime smoking, female respondents were more likely to report regular smoking. The variables 

included in the model on regular smoking explained 35.4% of the variance (Nagelkerke R2), and 

26.6% in the model for lifetime smoking. 

 

Table 3 

Logistic regression analyses showing associations between smoking models and adolescent smoking 

Note: Odds ratios are shown for both main effects. * p < 0.05 ** p < 0.01 *** p < 0.001. 
 
 

Associations between personality dimensions and adolescent smoking 

Results from multivariate logistic regression analyses clearly show that all five personality 

traits were associated with lifetime smoking (Table 4). Extraversion and openness were positively 

related to lifetime smoking whereas conscientiousness, agreeableness and emotional instability were 

negatively related with smoking behavior. Similar patterns were found for regular smoking except, for 

openness. A main effect for asthma was found in the model predicting regular smoking, with an 

  Lifetime smoking Regular smoking 

  OR 95% C.I. OR 95% C.I. 

 Age (years) 1.20*** 1.09-1.32 1.25* 1.01-1.55 

Gender Male adolescents 1.00  1.00  

 Female adolescents 0.89 0.78-1.02 1.20 0.87-1.65 

Education Lower education level 1.00  1.00  

 Higher education level  0.77*** 0.67-0.89 0.98 0.70-1.36 

Asthma No asthma 1.00  1.00  

 Lifetime asthma 1.04 0.78-1.38 0.92 0.47-1.79 

 Current asthma 0.86 0.63-1.16 1.62 0.91-2.91 

Parental smoking No smoking parents 1.00  1.00  

 One parent smokes 1.26** 1.08-1.48 1.10 0.75-1.61 

 Both parents smoke 1.49*** 1.22-1.81 1.71* 1.15-2.56 

Sibling smoking No brothers/sisters 1.00  1.00  

 1 brother/sister does not smoke 0.88 0.70-1.10 1.01 0.58-1.76 

 1 brother/sister who smokes  1.79*** 1.33-2.40 1.67 0.90-3.11 

 ?  2 brothers/sisters who smoke 2.20*** 1.41-3.45 3.40** 1.58-7.34 

Best friend smoking Best friend is a non-smoker 1.00  1.00  

 Best friend is a smoker 3.24*** 2.24-4.35 4.13*** 2.87-5.92 

Proportion smoking friends No smoking friends 1.00  1.00  

 < 50% smoking friends 3.21*** 2.77-3.73 4.56*** 2.85-7.28 

 ?  50% smoking friends 8.51*** 6.08-11.91 21.28*** 12.64-35.83 
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increased risk for adolescents with current asthma to be a regular smoker. No interaction effects 

between personality and asthma on smoking were found. The logistic model for regular smoking 

accounted for 9.7% of the explained variance. The variables in the model for lifetime smoking 

explained 10.3% of the variance.  

 

Table 4 

Logistic regression analyses showing associations between personality and adolescent smoking 

 
Note: Odds ratios are shown for both main effects. * p < 0.05 ** p < 0.01 *** p < 0.001. 

 

Total model including asthma, environmental smoking and personality dimensions  

Finally, multivariate logistic regression analyses were performed to examine the relative role 

of environmental smoking and personality dimensions in adolescent smoking behavior in a total model 

(Table 5). Two-way and three-way interactions were also included, to check for differential 

associations between the predictor variables and different asthma groups.  

The main effects found in the separate models remained similar in the total model, which 

might indicate that environmental and personality factors independently contributed to adolescent 

smoking. The explained variance in the model for regular smoking was 36.9%, in the model for 

lifetime smoking this was 28.2%.  

In the second step, interaction terms were included (only interaction effects that remained 

significant univariately are mentioned). One interaction effect was found for conscientiousness * 

proportion smoking friends (p ≤ .05), which remained significant after univariate testing. A higher 

score on conscientiousness was associated with a lower risk for lifetime smoking; however, if the 

friends are predominately smokers, the preventive effect of conscientiousness disappears. 

 

  Adolescent smoking behavior 

  Lifetime smoking Regular smoking 

  OR 95% C.I. OR 95% C.I. 

 Age (years) 1.53*** 1.40-1.67 1.98*** 1.63-2.39 

Gender Male adolescents 1.00  1.00  

 Female adolescents 0.98 0.86-1.11 1.38* 1.03-1.87 

Education Lower education level  1.00  1.00  

 Higher education level  0.66*** 0.58-0.75 0.68* 0.51-0.91 

Asthma No asthma 1.00  1.00  

 Lifetime asthma 1.16 0.89-1.51 1.12 0.62-2.02 

 Current asthma 0.99 0.75-1.31 2.00** 1.22-3.28 

Personality Extraversion 1.30*** 1.22-1.40 1.44*** 1.23-1.68 

 Conscientiousness 0.78*** 0.74-0.83 0.79*** 0.70-0.89 

 Agreeableness 0.73*** 0.66-0.80 0.66*** 0.55-0.80 

 Emotional stability 0.87*** 0.81-0.93 0.83* 0.71-0.96 

 Openness 1.16*** 1.07-1.26 1.12 0.94-1.34 



Chapter 7 - Role Models, Personality and Adolescent Smoking 

 

137

Table 5 

Logistic regression analyses showing associations between smoking models, personality and 

adolescent lifetime and regular smoking 

Note: Odds ratios are shown for both main effects. * p < 0.05 ** p < 0.01 *** p < 0.001. Due to space constraints control 

variables age, sex, and education are omitted, but were included in the model. Only age showed a positive association with 

both lifetime (p < 0.001) and regular smoking (p < 0.05). 

 

Discussion 

 

In line with other studies we found smoking behavior among asthmatics to be similar to non-

asthmatics, whereby regular smoking was found to be even higher among asthmatics (Kaplan & 

Mascie-Taylor, 1997; Eisner et al., 2001; Zbikowski et al, 2002; Precht et al., 2003; Van den Ven et 

al., submitted). Because the health consequences are more severe for asthmatics, differences may exist 

in the underlying precursors of smoking behavior. 

The first aim of the present study was to compare exposure to smoking models between 

asthmatic and non-asthmatic adolescents. Exposure to smoking friends was similar for asthmatic and 

non-asthmatics. However, adolescents with lifetime and current asthma had an increased risk to be 

exposed to smoking parents and smoking siblings. Although one might expect parents from asthmatic 

children to adjust their smoking behavior to the health of their child, no support for this assumption 

was  found. Because asthma is often triggered by hyper-responsiveness for stimuli such as 

environmental tobacco smoke (American Lung Association, 2004), this may explain the increased risk 

we found for asthmatics to have smoking parents and siblings compared with non-asthmatics: i.e., 

adolescents with smoking parents and siblings seem to have an increased risk to develop asthma (see 

also Otten, Engels & Van Den Eijnden, 2005). With respect to friends, most adolescents will have 

friends who start to smoke during their friendship. With regard to new friendships, motives other than 

having asthma or being a smoker decide whether or not someone  becomes a friend. 

 
  Adolescent smoking behavior 

  Lifetime smoking Regular smoking 

  OR 95% C.I. OR 95% C.I. 

 Age (years) 1.53*** 1.40-1.67 1.98*** 1.63-2.39 

Gender Male adolescents 1.00  1.00  

 Female adolescents 0.98 0.86-1.11 1.38* 1.03-1.87 

Education Lower education level  1.00  1.00  

 Higher education level  0.66*** 0.58-0.75 0.68* 0.51-0.91 

Asthma No asthma 1.00  1.00  

 Lifetime asthma 1.16 0.89-1.51 1.12 0.62-2.02 

 Current asthma 0.99 0.75-1.31 2.00** 1.22-3.28 

Personality Extraversion 1.30*** 1.22-1.40 1.44*** 1.23-1.68 

 Conscientiousness 0.78*** 0.74-0.83 0.79*** 0.70-0.89 

 Agreeableness 0.73*** 0.66-0.80 0.66*** 0.55-0.80 

 Emotional stability 0.87*** 0.81-0.93 0.83* 0.71-0.96 

 Openness 1.16*** 1.07-1.26 1.12 0.94-1.34 
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With regard to personality, we found that asthmatics were more emotionally unstable and were 

less extravert compared to non-asthmatics. These findings concur  with earlier studies reporting that 

asthmatics more often than their non-asthmatic peers experience higher levels of anxiety, 

psychological distress, and depressive symptoms (Forero, Bauman, Young, Booth & Nutbeam, 1996; 

Bleil, Ramesh, Miller & Wood, 2000; Goldney, Ruffin, Fisher & Wilson, 2003; Gillaspy, Hoff, 

Mullins, Van-Pelt & Chaney, 2002). These negative feelings can be explained by specific asthma-

related aspects of uncertainty, unpredictability and required psychosocial adjustments. 

The next step was to examine whether the associations between environmental smoking and 

adolescent smoking were different for asthmatic and non-asthmatic adolescents. Strong associations 

were found between environmental smoking and  both lifetime and regular smoking. Strongest effects 

were found for smoking behavior of friends. Although the consequences of smoking are more serious 

and one might therefore expect weaker associations for asthmatics, we found no significant differences 

between asthmatics and non-asthmatics. Thus, it seems that asthmatic adolescents not only do not 

avoid smoke exposure, they show no increased immunity to smoking models and are as susceptible for 

smoking models as are non-asthmatic adolescents. Perhaps there are differences between asthmatics 

and non-asthmatics in operating mechanisms responsible for resisting or adequately coping with 

environmental pressures to smoke (Coogan, Adams, Geller, Brooks, Miller, Lew, et al., 1998). Having 

asthma often has substantial effects on the daily quality of life, and asthmatic adolescents have to 

compromise in sports and leisure activities (La Greca, 1990; Rabe, Adachi, Lai, Soriano, Vermeire, 

Weis, et al., 2004). All this may lead to an increased feeling of being excluded or different, which 

might lead the asthmatic adolescent to adopt other behaviors in order to compensate for these negative 

feelings. 

This study is the first in which the association between personality and smoking was examined 

in a nationwide sample of adolescents. It offers a unique overview of the role of the five major 

dimensions of personality in adolescent smoking behavior. We found extraversion to be positively 

related to adolescent smoking, whereas openness was only was only a risk factor for lifetime smoking. 

Conscientiousness, agreeableness and emotional stability had a preventive effect on smoking. These 

findings are similar to findings from other studies that focused on personality and smoking. In these 

studies smoking was found associated with higher scores on personality factors, such as extraversion, 

neuroticism, rebelliousness, risk taking, anxiousness, impulsiveness (Wijatkowski, Forgays, 

Wrzesniewski, & Gorski, 1990; D.G. Forgays, D.K. Forgays, Wrzesniewski, & Bonaiuto, 1993; Burt, 

Dinh, Peterson, & Sarason, 2000; Terraciano & Costa, 2004). Nevertheless, most of these studies have 

focused on the personality and smoking behavior of adults, which makes it difficult to establish 

whether personality is a genuine precursor of smoking. In the present study we focused on adolescence 

and therefore on the stage of smoking onset, implying that personality plays an important role in the 

initiation phase of smoking. Since it is not very likely that smoking does affect personality, we may 

assume that personality is an important precursor of adolescent smoking. The predictability of 
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smoking behavior based on the personality variables was found to be similar for both asthmatic and 

non-asthmatic adolescents, indicating that the association between personality dimensions and 

smoking does not differ between asthmatic and non-asthmatic adolescents.  

To examine the extent to which personality and peer environment multivariately play a role in 

predicting adolescent tobacco use and how these factors interact, we tested a multivariate model 

including both personality and environmental smoking factors. Most of the variance was explained by 

environmental smoking, which is in line with the findings of Byrne and colleagues who examined the 

psychosocial predictors of adolescent smoking (D.G. Byrne, A.E. Byrne & Reinhart, 1993). They 

suggested that the social context is more strongly associated with adolescent smoking than is 

personality; similar results were reported by Clapper and colleagues with regard to predicting 

adolescent alcohol use (Clapper, Martin & Clifford, 1994). Thus, both personality and environmental 

smoking factors seem to play a unique role in adolescent smoking behavior. It should be mentioned, 

however, that our results showed one interaction effect between conscientiousness and smoking 

friends. Adolescents who are more conscientious are less likely to be a lifetime smoker; however, this 

protective effect disappears if they have predominantly smoking friends.  

 

Limitations  

This study has some shortcomings. First, the cross-sectional design does not allow us to draw 

conclusions about causality. With regard to environmental smoking factors, it would be interesting to 

know whether (asthmatic) adolescents seek out adolescents who smoke (selection), or whether they 

are influenced by peers to initiate smoking (Ennett & Bauman, 1994). Secondly, this study only used 

self-reports with regard to smoking and perception of peer smoking. The use of additional peer reports 

would have served to better validate own smoking and peer smoking. With regard to parental 

smoking, however, children have been shown capable to adequately estimate parental smoking 

behavior (Vink, et al., 2003). Thirdly, the present study aims to focus on important role models that 

affect adolescents smoking. However, although not covered in this study, there are more potential role 

models to mention, for instance the role of  television in showing actors and actresses who may serve 

as behavioral role models (e.g. Gutschoven, & Van den Bulck, 2005).  In future studies, researchers 

should be open to considering more potential important parties in uncovering more modeling 

processes.  

One might argue that some concepts were assessed as if they were static, uni-dimensional and 

simple concepts to measure. With respect to asthma, we distinguished lifetime asthma and current 

asthma. Although this is probably an adequate way to assess the prevalence of asthma in such a large 

sample, one needs to realize that asthma is a more complex and dynamic concept rather than a 

distinction based on the prevalence figures. For instance, objective biophysical measures could be 

included, as well as an indication of the frequency of asthma-attacks, focusing on severity and 

reversibility, to emphasize the dynamic and complex character of the disease. Concerning 
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environmental smoking (friends, parents, and siblings) we did not include information about smoking 

intensity; to assess adolescent smoking, peer and parental and sibling smoking behavior we simply 

asked whether their parents, siblings or peers were smokers or non-smokers. Whereas these items 

indeed provide very robust and clear-cut results, one might argue that both incidental smoking and 

regular smoking are treated the same whereas they might have a different impact. More information 

about frequency of smoking and intensity (e.g. number of cigarettes per day) would give us a more 

sophisticated picture of ETS exposure by these important parties in the young adolescent life.  

Elaborating on this point, it would be interesting in future studies to include  

parental smoking history. There are studies that have shown that early exposure to tobacco of 

adolescents increases the risk for adolescents of becoming a smoker later in life. Moreover, these 

studies have even found effects of prenatal exposure to tobacco smoke affecting adolescent smoking 

later in life; nicotine-receptors of children who have been exposed to tobacco smoke, even in a 

prenatal stage, are more likely to at risk for addiction (Abreu-Villaca, Seidler, Tate, Cousins, & 

Slotkin, 2004). Apart from the effect of prenatal smoking exposure on adolescent smoking, the present 

study raises another interesting question which goes beyond the focus of the present study, but needs 

to be addressed in future studies. Since maternal smoking seems to affect aspects of adolescent 

problem behaviour (e.g. Weitzman, Gortmaker, & Sobol, 1992), it may be interesting to test whether 

prenatal ETS exposure has an effect on one or more personality traits.  

For asthmatics in particular, not-smoking should be the norm. One would think this could only 

be achieved if asthmatic adolescents become aware of the fact that the consequences of smoking are 

more serious for them than for non-asthmatic adolescents. However this would assume the presence of 

rationality in addiction. Nevertheless, despite the efforts of explaining smoking or other addictive 

behavior by using the concept of a “Rational Addiction”, the present study seems to challenge this 

idea (Vuchinich & Heather, 2003). Whereas asthmatic adolescents are more likely to suffer the 

consequences of their behavior than non-asthmatic smoking adolescents, they still smoke as much or 

even more as their non-asthmatic peers. Given this, it may be clear that a full understanding of 

smoking or other substance use is likely to go beyond the basic premise of being rational. However, 

even if there is some rationality in smoking, there are cognitive limitations that cause people to make 

inadequate decisions on the basis of subjective assessments of probabilities which may be quite 

different from the objective or true probabilities  (Tversky & Khahneman, 1981). Whereas studies 

already have shown that smokers find it difficult to appropriately estimate possible health risks, this 

might even be more complex for adolescents with asthma. However, again, to prove this more 

research is needed.   

In this study, the focus was more on factors that may increase vulnerability to smoking 

models, instead of looking at possible protective factors (resilience). To complete the picture of 

important precursors of adolescent smoking behavior, but in particular smoking among asthmatics, 

future studies should focus more on those asthmatic adolescents that have successfully resisted social 
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pressure to initiate smoking (Stanton, Lowe, & Silva, 1995). In line with the concept of resilience, 

recent studies focusing on so-called “natural recovery” have shown that the majority of people who 

started using licit as well as illicit psychoactive substances cease such use on their own (e.g. 

Klingemann & Sobell, 2001). With respect to alcohol misuse for instance, scholars found "natural 

recovery" associated with marriage, lower levels of avoidant coping, higher self-esteem, social 

networks with members who drank less, and a history of less frequent drug use and lower frequencies 

of intoxication (Russel, Peirce, Chan, Wieczorek, Moscato, Nochajski, 2001). Rates of "natural 

recovery'' may be increased by encouraging the development of these attributes, such as self-efficacy 

in smokers who do not already have them. Prevention programs would substantially benefit from 

identification of protective factors that are important in resilience as well as in “natural recovery” 

(Stanton et al., 1995). 

 

Conclusions 

This study shows that asthmatics are more exposed to environmental smokers at home than 

their non-asthmatic peers, whereas friends smoking exposure is similar for asthmatics and non-

asthmatics. Smoking models in various social contexts are shown to have an independent effect on 

adolescent smoking behavior. Different personality traits showed to have a preventive effect on 

smoking behavior; however, when the effects of smoking models were included in the model the 

preventive effects of personality traits became weaker or even disappeared as was the case with 

conscientiousness.  

The present study contributes to the knowledge on asthma, and smoking and asthma. 

However, more research is needed on control strategies and treatment techniques, for instance by 

focusing on resilience. Only if both risk and protective factors are identified, appropriate tailor-made 

smoking prevention campaigns could be developed focusing on specific high risk groups. There may 

be an important role for local health organizations to increase public awareness of the disease and 

make it possible for people to recognize the disease and its implications. With respect to asthmatic 

adolescents, general practitioners and parents might be the most influential individual stakeholders to 

be engaged in prevention programs. An important message should be –not to smoke- as this might not 

only increase asthma symptoms, but it will increase the risk of developing COPD in the long run, 

which is irreversible. Yet, also the possibilities of school-based health education programs need to be 

explored, whereas schools may be the appropriate way to reach peer groups and to enhance possible 

protective factors, such as training of self efficacy and self-esteem by health professionals or trained 

teachers.  

Despite the different health campaigns, the World Health Organization recently estimated that 

if the current smoking pattern will continue, eventually 250 million people living today will die of the 

consequences of smoking. Preventing asthmatic people from smoking is only a small contribution to 

stop this epidemic. Nevertheless, asthma appears to be the most common chronic illness in childhood; 
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and smoking among asthmatic adolescents increases the risk of developing COPD later in life. The 

social and economic burdens of both asthma and COPD are severe and can be substantially reduced by 

preventing people from smoking.   
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Abstract 

 

This prospective population based study aimed to compare associations between depressive feelings 

and smoking behavior of adolescents with and without asthma. Data were collected from a two-wave 

22-24 months prospective study among 5,938 adolescents who completed self-report questionnaires. 

Logistic regression analyses showed that depressive feelings and smoking were related both cross-

sectionally and longitudinally. Smoking behavior was similar for adolescents with and without asthma, 

as well as it’s correlation with depressive feelings. However, participants with asthma were more 

likely to report depressive feelings than those without asthma, implying an indirect relationship 

between asthma and smoking behavior. Implications for prevention are addressed. 
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Introduction 

 

With a rising incidence of between 100 and 150 million people suffering from asthma around 

the globe, asthma can be considered a disease of major importance for public health, which often starts 

in childhood (World Health Organization [WHO], 2000). With respect to the Netherlands, prevalence 

of diagnosed asthma among children between age 0 and 12 years is between 4 - 7% (Tabak & Smit, 

2002). However, not all children with asthma are diagnosed, and therefore this percentage is likely to 

be underestimated as was shown by Van de Ven, Van den Eijnden, and Engels, who found a lifetime 

prevalence of asthma among 12- to 14- years- old students of 12.9% (2006). Having a respiratory 

disease, people with asthma suffer from asthma-related symptoms such as wheezing and 

breathlessness, which appear in variable severity and in recurrent episodes. To effectively manage the 

variable disease course, people with asthma often require intensive treatment and medicine use. 

Moreover, they should avoid environmental tobacco smoke (ETS) exposure, and active smoking in 

particular. Not only will active smoking lead to an increase of respiratory symptoms; in the long run it 

will also increase the risk of developing chronic obstructive pulmonary diseases (COPD) such as lung 

emphysema (George, 1999). Knowing these consequences, people with asthma are expected to avoid 

smoking. However, recent studies have found self-reported tobacco use among people with asthma to 

be similar to, or even higher than among people without asthma (e.g., Precht, Keiding, & Madsen, 

2003; Zbikowski, Klesges, Robinson, & Alfano, 2002). Since depressive feelings and depression have 

been found related to smoking, and the disease-related social aspects of asthma may contribute to the 

fact that adolescents with asthma experience higher levels of depressive feelings than their peers (e.g., 

Gillaspy, Hoff, Mullins, Van Pelt, & Chaney, 2002), it is likely that psychosocial adjustment (i.e., 

depressive feelings) is an important factor for smoking in adolescents with asthma.  

With regard to smoking, an annual survey among adolescents in the Netherlands has shown 

that lifetime smoking prevalence increases from 15% at the age of 11 to 35% at the age of 13, and to 

43% at the age of 14. With respect to regular smoking, 1% reports having smoked at least once in the 

last four weeks at age of 11, this increases to 10% at age 13, and 21% at age 14 years (Stivoro, 2006).  

In an effort to explain adolescent smoking, research has focused on the role of clinical 

depression as well as subclinical levels of depression. The direction of the effects between depression 

and depressive symptoms and smoking are not clear-cut, and there is substantial evidence that the 

effects between depressive symptoms and smoking are bidirectional (Goodman & Capitman, 2000). 

Although most studies start from the assumption that depressive symptoms are precursors of smoking, 

current cigarette use has also been identified as an antecedent of development of depressive 

symptoms. In the present study however, we do not focus on the role of depression or depressive 

symptoms. Instead, we focus on the role of depressive feelings which are likely to be even more 

common. A few mechanisms are identified that may operate in order to explain the link between 
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depressive symptoms and smoking. It is plausible that these mechanisms may also operate on another 

level; in adolescents with depressive feelings. The first mechanism refers to a potential self-medication 

effect of nicotine, eliciting an elevating effect of nicotine on people’s mood (Balfour, & Ridley, 2000; 

Carmody, 1989). On the other hand there is a possible psychological effect that may explain the link 

between depression and smoking. Adolescents with depressive symptoms more often present 

difficulties in resisting or adequately coping with peer pressure to smoke (Engels, Noom, Hale III, & 

De Vries, 2005). They more frequently feel lonely and isolated, have a high need for acceptance, and 

to become a peer group member in order to undo these negative feelings. To achieve this, adolescents 

who suffer from depressive symptoms may be more likely to participate in activities that are relevant 

to the group norms, such as smoking. The same may be true for adolescents who suffer from 

depressive feelings.  

For adolescents suffering from chronic diseases smoking may be particularly risky (e.g., 

Tercyak, Beville, Walker, Prahlad, Cogen, Sobel, &  Streisand, 2005; Tercyak & Tercyak, 2004; Tyc 

& Throckmorton-Belzer, 2006) and it is plausible that depressive feelings are stronger factors in 

explaining smoking in these groups (i.e., adolescents with asthma). With respect to asthma, more often 

than adolescents without asthma, adolescents with asthma report a lower quality of life, loneliness, and 

they are more prone to develop depressive symptoms (Kovacs, Stauder, & Szedmak, 2003). Different 

explanations have been given to explain the increased risk for depressive symptoms among 

adolescents with asthma. For instance, there is the effect that asthma-related symptoms (such as 

wheezing and breathlessness) have on quality of life. These symptoms appear in recurrent episodes 

and are variable in severity. Consequently, to effectively manage the variable disease course, 

adolescents with asthma often need intensive treatment and medicine use, which might cause the 

adolescent’s concern about a growing dependence on medicines (Gabe, Bury, & Ramsay, 2002). 

Finally, the respiratory symptoms related to asthma may have a substantial social effect. Not only is 

asthma considered to be an important cause of hospitalization and school absence (Rabe, Adachi, Lai, 

Soriano, Vermeire, Weiss, & et al, 2004), more often than their peers without asthma, many 

adolescents with asthma have to compromise about sports or leisure activities and avoid situations that 

may result in exposure to harmful irritants and allergens (La Greca, 1990). These aspects of 

uncertainty and unpredictability frequently related to asthma may contribute to the fact that 

adolescents with asthma experience higher levels of anxiety, psychological distress, and depressive 

symptoms than their peers (e.g., Gillaspy, et al., 2002).  

With respect to smoking and asthma, two recent studies conducted by Tercyak (2004, 2005), 

found that psychosocial factors in smoking among adolescents with and without asthma were similar 

and also with respect to depression, no significant differences were found. Our study differs from 

Tercyak’s studies since we distinguished people with lifetime asthma, current asthma, and never 

asthma, because we expect that adolescents who had asthma in the past but not anymore are more 
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prone to be engaged in smoking. Instead of depression, our focus is on depressive feelings which is 

more common than depression or depressive symptoms. Moreover, within the group of adolescents 

with current asthma, differences in depressive feelings between different levels of asthma severity 

were also assessed. It was hypothesized that adolescents with severe asthma symptoms would be more 

likely to report depressive feelings than adolescents without asthma, or milder forms of asthma. 

 Hence, the present study aims to clarify whether the associations between depressive feelings 

and smoking are different for adolescents with and without asthma. This is important because 1) it will 

help to reveal the negative impact of a chronic disease, such as asthma, on adolescent psychological 

well-being and how this affects possible engagement in risk behavior, such as smoking; and 2) when 

indeed depressive feelings predict smoking onset, insight into this relation may help to prevent 

adolescents with a depressive mood from smoking.     

 

Method 

 

Participants and Procedure 

Data for this study were collected in the first two waves of a broader longitudinal study on 

asthma and smoking which was set up in November 2002 (T1) with the approval of the Central 

Committee on Research Involving Human Subjects (see also Van de Ven, Van den Eijnden, & Engels, 

2006). Of the fifty-five Dutch schools that were randomly selected, 33 school boards finally agreed to 

participate. Participation in other studies was the main reason to refuse cooperation. All classes of the 

first (55.7%) and second year (44.3%) of secondary school were selected from each school. Non-

response was mainly due to absence on the day of assessment; only 15 explicit refusals from 

adolescents were recorded. In all schools one CD (music) voucher was randomly allotted to one of the 

respondents in each school year. Students completed self-report questionnaires during one lesson (50 

minutes) with the classroom teacher acting as survey administrator. Each teacher had received brief 

instructions about the procedure that emphasized the confidentiality of responses, and about how to 

handle questions from the participants. The second measurement took place 22-24 months after the 

first and followed the same procedure, a total of 5,938 students participated in both waves one and 

two. The attrition rate across the first and second measurement was 28%, however drop-outs did not 

differ on any of the study variables except for age (younger adolescents were more likely to participate 

in both waves (OR = .838, p < .001) and education level (adolescents participating in both waves were 

more likely to be in lower education levels: intermediate level, OR = .840, p < .001, highest level, OR 

= .732, p < .001). Drop-out between the two measurements was mainly due to the fact that a large 

number of students had moved to other locations due to differences in academic achievement. 

Therefore these students did not have the opportunity to participate in the second measurement. No 

major attrition was due to truancy, students in the Netherlands until the age of 16 have a compulsory 
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attendance at school according to a very strict policy. Moreover, the students did not know at what day 

the questionnaire would be administered. To limit the number of respondents not filling out the 

questions on smoking, confidentiality was emphasized and every student received an envelop to 

enclose his or her questionnaire after completing it.  

At T1, all respondents were aged 11 to 16 years old (Mean age = 12.93, SD = 0.78  years) of 

which 52.2% were female. With respect to education level, three categories were constructed; lower 

education level (40.0%), intermediate education level (20.0%) and high education level (40.0%). Most 

of the respondents were born in the Netherlands (95.8%), and 247 respondents (4.2%) were born 

elsewhere, including Turkey, Morocco and Surinam.  

 

Measurements 

Smoking behavior. To assess smoking behavior, an instrument often employed in previous 

studies was adopted (e.g., Kremers, Mudde, & De Vries, 2001). The participants were asked to 

indicate their smoking status on a nine-point ordinal scale ranging from 1 (“ I have never smoked”) to 

9 (“I smoke every day”). Those who responded in the categories 2 to 9 were defined as ‘lifetime 

smokers’ (versus ‘never smokers’). Those respondents who reported tobacco use once a month or 

more were defined as ‘regular smokers’ (versus ‘non-smokers’). Dichotomizing the tobacco use 

variable causes a lost in variance. However, smoking behavior of the participants in our study shows a 

very skewed distribution, since most adolescents have not yet started smoking on a regular basis. 

Therefore it is not possible to treat smoking as a continuous variable. Moreover, we intend to assess 

smoking onset (both lifetime and regular) which justifies our decision to use discrete outcome variable 

in longitudinal analyses. The group of adolescents that reported lifetime smoking includes the group of 

regular smokers. So, this must be understood as a sort of specification (i.e. we looked at never versus 

lifetime, and not-regular versus regular). Dichotomized smoking measures have been used repeatedly 

by previous studies focusing on smoking among adolescents (e.g. De Vries, Engels, Kremers, Wetzels, 

& Mudde, 2003; Kremers, et al., 2002; Otten, Engels, & Van den Eijnden, 2005; Zbikowski, et al., 

2002). The use of continuous outcome variables may be more appropriate as soon as the number of 

smokers has increased (later in time). 

Depressive mood. To assess the extent to which adolescents experience negative moods, the 6-

item Depressive Mood List developed by Kandel and Davies (Kandel, & Davies, 1982) was used in its 

Dutch translation (Dekovic, 1996; Engels, Finkeauer, Meeus, & Dekovic, 2001). The Depressive 

Mood List is extensively used in adolescent surveys (see review on depression measures by Compas, 

Ey, & Grant, 1993). Respondents were asked to report the frequency of experienced negative feelings 

over the last twelve months, on a five-point scale which has been frequently used and showed 

sufficient psychometric properties in terms of internal consistency, reliability and stability over time 

(Kandel, & Davies, 1986). Items were: 1 = How often did you feel too tired to do things; 2 = How 



Chapter 8 - Depressive Mood and Smoking Onset 

 

154

often did you have trouble going to sleep; 3 = How often did you feel unhappy, sad, or depressed; 4 = 

How often did you feel unhappy about the future; 5 = How often did you feel nervous or tensed; 6 = 

How often did you worry too much about things. The Cronbach’s Alpha for the Depressive Mood List 

used in the present study was .76 at T1 and .80 at T2. In line with Kandel and Davies, the scale was 

transformed to a three-point scale (1 = Never/Almost never, 2 = Sometimes, 3 = Often/Always). After 

multiplying the total mean scores by 10, a score of 21.8 was used as validated cut-off value between 

depressed mood and non-depressed mood (for a detailed description and justification of the construct 

depressive mood see Kandel, & Davies, 1986).  

Asthma. To screen for asthma, we used the standardized methodology of the International 

Study of Asthma and Allergy in Childhood (ISAAC), a screening questionnaire which is designed for 

population-based research, and has proven to be a valid instrument for assessing the prevalence of 

atopic disease. The results of the questionnaire have been compared with a physician’s assessment of 

asthma status in the past year, and the ISAAC questionnaire showed to be sensitive and specific in 

measuring asthma and atopy (Asher, Keil, Anderson, Beasley, Crane, Martinez, & et al., 1995; 

Jenkins, Clarke, Carlin, Robertson, Hopper, Dalton, & et al., 1996). The original English-language 

questionnaires were translated into Dutch and translated back into English to detect possible 

translation inaccuracies (Wieringa, Weyler, Van Bever, Nelen, & Vermeire, 1999). The information 

on asthma was derived by posing two questions. The first question, indicating the prevalence of 

lifetime asthma, was: “Did you ever have asthma? (y/n)”. The second question addressed what we 

defined as current asthma: “Did you have asthma during the last twelve months? (y/n)”. These 

questions resulted in three groups; adolescents who never had asthma; adolescents who had asthma, 

but not during the last twelve months (lifetime asthma); and those respondents who suffered from 

asthma during the last twelve months (current asthma) (see also Otten, et al., 2005). The stratification 

of the asthma group into three levels was based on the idea that those adolescents who suffered from 

asthma but not during the last twelve months (lifetime asthma) are less likely to suffer from asthma-

related symptoms, compared to those who did suffer from asthma during the last twelve months 

(current asthma) (Van de Ven, Engels, & Van den Eijnden, 2006, Wakefield, Ruffin, Campbell, 

Roberts, & Wilson, 1995; Zbikowski, Klesges, Robinson, & Alfano, 2002). Moreover, it is likely that 

those adolescents who no longer suffer from the direct asthma symptoms do not feel the need to adjust 

their behaviour, or are even more likely to engage in risk behaviour, such as smoking.  

Asthma severity. A screening instrument for asthma, constructed and validated by the 

American College of Allergy and Immunology (Redline, Gruchalla, Wolf, Yawn, Cartar, Gan, & et 

al., 2004), was adopted as a severity indicator in the present study. Respondents with current asthma 

were asked to report how often they experienced specific asthma symptoms on a 3-point scale (never-

sometimes-a lot). The items were: 1) My breathing sounds noisy or wheezy, 2) It’s hard to take a deep 

breath, 3) It is hard for me to stop coughing, 4) My chest feels tight or hurts after I run, play hard, or 
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do sports, 5) I wake up at night coughing, 6) I wake up at night because I have trouble breathing, and 

7) I cough when I run, climb stairs or play sports.  The Cronbach’s Alpha for these items was .68.  A 

severity-index was constructed by dividing the sum scores of the seven items in three equal groups: 

mild, moderate and severe asthma.  

 

Strategy for Analyses 

To test the association between depressive feelings and smoking (never, lifetime, regular) on 

the one hand, and the association between asthma (never, lifetime, and current) and depressive 

feelings on the other, chi-square analyses were conducted for the total group. Since previous studies 

have shown that girls are more likely to report depressive symptoms and feelings (e.g., Escobedo, 

Reddy, & Giovino, 1998), and are more likely to smoke at an earlier age than boys we reported both 

prevalence of smoking and depressive feelings separately for both sexes.   

 A logistic regression analysis was used to test the associations between depressive feelings 

and smoking. Covariates were included in the first step. In the second step, the main effects of 

depressive feelings as well as of asthma were tested. The third step included an interaction term in 

order to test the moderating effect of asthma on the association between depressive feelings and 

smoking (e.g., Asthma * Depressive feelings). These analyses were conducted for lifetime smoking as 

well as for regular smoking, both cross-sectionally and longitudinally. Additionally, a similar logistic 

regression analysis was conducted in which the current asthma group was divided in levels of mild-

moderate and severe asthma to test possible differences in depressive feelings and the relation with 

smoking between different levels of asthma severity (never asthma, lifetime asthma, mild asthma, 

moderate asthma, severe asthma). Finally, in an additional analysis we tested whether smoking 

functioned as a precursor of depressive feelings. 

 

Results 

 

Descriptives 

A total of 681 respondents (11.6%) scored above the cut-off value of 21.8, indicating a 

depressive mood. Significantly more female adolescents (14.3%) than male adolescents (8.7%) were 

identified as having depressive feelings (χ2(1, N = 5,859) = 43.641, p < .001). A total of 362 

respondents (6.1%) reported lifetime asthma but not current asthma, and 377 respondents (6.4%) 

reported having had asthma over the last twelve months. A total of 5,166 respondents reported never 

having had asthma (87.5%). With regard to smoking at T1, 3,808 respondents (65.5%) reported never 

having smoked, whereas 1,650 respondents (28.4%) reported lifetime smoking but not regular 

smoking, and 357 respondents (6.1%) reported regular smoking. Girls were more likely than boys to 

report regular smoking (χ2(1, N = 5,815) = 4.008, p < .05). At T2, lifetime smoking had increased to 
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35.3% and regular smoking to 15.8%. There were no significant differences in smoking between boys 

and girls at T2. Adolescents in the three groups did not differ on education level χ2(4, N = 5,709) = 

3.281, p = .512), however girls were more likely top report current asthma than boys (resp. 10,3% 

versus 7,4%), whereas boys were more likely to report having had asthma χ2(2, N = 5,709) = 16.446, p 

< .001.).   

 
Table 1. Distribution of respondents with and without depressive mood over different smoking 
statuses at measurement 1 

 Smoking status Non-depressive 
Mood 

Depressive mood Significance 

Total Never smoker 3397 (66.9%) 364 (54.4%) (χ2 (2, 5747) = 55.230, p < 0.001) 
 Lifetime smoker 1403 (27.6%) 230 (34.4%)  
 Regular smoker 278 (5.5%) 75 (11.2%)  
     
Boys Never smoker 1631 (65.5%) 132 (55.5%) (χ2 (2, 2727) = 11.023, p < 0.01) 
 Lifetime smoker 730 (29.3%) 86 (36.1%)  
 Regular smoker 128 (5.1%) 20 (8.4%)  
     
Girls Never smoker 1766 (68.2%) 232 (53.8%) (χ2 (2, 3020) = 45.489, p < 0.001) 
 Lifetime smoker 673 (26.0%) 144 (33.4%)  
 Regular smoker 150 (5.8%) 55 (12.8%)  

 

Table 1 provides distribution rates of adolescents with and without a depressive mood over different 

smoking statuses. Adolescents with a depressive mood were more likely than adolescents without a 

depressive mood to be a lifetime smoker or a regular smoker. This effect was found both among boys 

and girls.  

Table 2. Distribution of adolescents with and without depressive mood over different asthma statuses 

at measurement 1 

 Asthma status Non-depressive 
Mood 

Depressive mood  Significance 

Total Never asthma 4553 (89.3%) 546 (10.7%) (χ2 (2, 5827) = 29.451, p < 0.001) 
 Lifetime asthma  294 (82.6%) 62 (17.4%)  
 Current asthma 306 (82.3%) 66 (17.7%)  
     
Boys Never asthma 2216 (92.4%) 181 (7.6%) (χ2 (2, 2770) = 26.358, p < 0.001) 
 Lifetime asthma  170 (85.0) 30 (15.0%)  
 Current asthma 145 (83.8) 28 (16.2%)  
     
Girls Never asthma 2337 (86.5%) 365 (13.5%) (χ2 (2, 3057) = 10.058, p < 0.01) 
 Lifetime asthma  124 (79.5%) 32 (20.5%)  
 Current asthma 161 (80.9%) 38 (19.1%)  
 

As depicted in Table 2, adolescents with current asthma (17.7%) and adolescents with lifetime 

asthma (17.4%) were more likely than adolescents without asthma (10.7%) to report depressive 

feelings in both boys and girls.  
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Depressive Mood, Smoking, and Asthma 

Table 3 shows the results of logistic regression analyses, which were conducted to test the 

associations between depressive feelings and smoking (lifetime smoking and regular smoking) and the 

possible effect of asthma on this relation. These analyses were adjusted for the effects of age, gender, 

and educational level. The results are shown for both cross-sectional as longitudinal data.  

 

Table 3 

Logistic regression analyses predicting adolescent lifetime and regular smoking onset by depressive 
mood and asthma 

 
Note. * p < 0.05 ** p < 0.01 *** p < 0.001 

 

Cross-sectionally, associations were found between depressive feelings and smoking. 

Adolescents with depressive feelings were 1.73 times more likely to report lifetime smoking, and 2.06 

times more likely to report regular smoking than those without depressive feelings. Significant effects 

were found for age and education. Older adolescents were more likely to report lifetime and regular 

smoking and girls were more likely to report regular smoking than boys. However, education level 

was the strongest predictor of smoking, with adolescents in lower education levels more likely to 

report smoking. Although the prevalence of depressive mood at the second measurement was different 

for low (12.2%), intermediate (15.7%), and high levels (12.7%) of education (χ2(2, N = 5,753) = 8.77, 

p = .012), additional analyses did not support a moderator effect of education level on the link between 

depressive mood and smoking. No main effects were found for asthma, indicating that lifetime and 

regular smoking were similar for adolescents without asthma, adolescents with lifetime asthma and 

current asthma. Furthermore, no interaction effect was found between asthma and depressive feelings, 

indicating that the relationship between depressive feelings and smoking was similar for adolescents 

without asthma, adolescents with lifetime asthma, and those with current asthma.  

Longitudinally, non-smoking respondents at T1 were selected to test the extent to which 

depressive feelings at baseline could predict smoking onset at T2. Respondents with a depressive 

  Lifetime smoking  Regular smoking 

  Cross-sectional T1 Longitudinal T1-T2  Cross-sectional T1 Longitudinal T1-T2 

  N = 5706 N = 3708  N = 5706 N = 3708 

  OR 95% C.I. OR 95% C.I.  OR 95% C.I. OR 95% C.I. 

Age (years) 12.97 1.45*** 1.35 - 1.57 1.06 0.96 – 1.16  2.05*** 1.78 – 2.36 1.23* 1.02 – 1.49 

Gender Boys 1.00  1.00   1.00  1.00  

 Girls 0.95 0.84 – 1.06 0.88 0.76 – 1.01  1.33* 1.06 – 1.67 0.84 0.62 – 1.13 

Education Level 1 1.00  1.00   1.00  1.00  

 Level 2 0.69*** 0.60 – 0.81 0.77* 0.63 – 0.94  0.52*** 0.39 – 0.71 0.81 0.55 – 1.19 

 Level 3 0.44*** 0.38 – 0.50 0.59*** 0.50 – 0.69  0.28*** 0.20 – 0.38 0.49*** 0.34 – 0.69 

Depressive mood  No depressive mood 1.00  1.00   1.00  1.00  

 Depressive mood 1.73*** 1.46 – 2.05 1.44** 1.14 – 1.82  2.06*** 1.55 – 2.74 1.98** 1.31 – 3.00 

Asthma No asthma 1.00  1.00   1.00  1.00  

 Lifetime asthma 1.05 0.83 – 1.33 0.94 0.69 – 1.28  1.09 0.70 – 1.70 0.74 0.37 – 1.48 

 Current asthma 0.91 0.72 – 1.15 0.77 0.56 – 1.04  1.15 0.74 – 1.77 1.24  0.71 – 2.15 
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mood at T1 were 1.44 times more likely to be a lifetime smoker at T2 than those without a depressive 

mood. With regard to regular smoking an odds ratio of 1.98 was found, indicating that adolescents 

with depressive feelings at T1 were almost twice as much at risk  to be a regular smoker at T2 than 

those without depressive feelings. No main effects were found for asthma, which indicates that the 

smoking rates for adolescents with and without asthma are similar. In the third step the interaction 

term with asthma was included, however no interaction effect was found. Asthma did not affect the 

relation between depressive feelings and smoking.   

 

Asthma Severity and Smoking 

To test whether varying degrees of asthma severity were differently related to depressive 

mood, and whether the association between depressive feelings and smoking was different for 

adolescents with mild, moderate and severe asthma, additional analyses were conducted. Within the 

current-asthma group, 156 respondents were classified as having mild asthma, 109 as having moderate 

asthma, and 106 respondents as having severe asthma symptoms. Among those respondents who were 

categorized as having mild asthma, 11.5% had depressive symptoms. Among respondents with 

moderate asthma, the proportion of respondents with depressive symptoms was 14.7%, whereas this 

proportion was 30.2% among respondents with severe asthma (χ2(2, N = 371) = 16.032, p < .001). 

Logistic regression analyses showed no interaction effects of severity on the relation between 

depressive symptoms and smoking, except for a modest effect of depressive mood * severe asthma. 

Those respondents with severe asthma and depressive mood were 2.60 times more likely to be a 

lifetime smoker than respondents with a depressive mood who never had asthma (p <.05). No 

interaction effects were found longitudinally.  

 

Additional Analyses 

Most studies on the role of depressive feelings started from the assumption that depression or 

depressive feelings affect smoking. However, in order to better clarify the interaction between the two 

factors, respondents without depressive mood at T1 were selected and we tested whether depressive 

mood at T2 could be predicted by smoking at T1. Lifetime smoking was found to predict depressive 

mood at T2 with an odds ratio of 1.57 (p < .001), however this effect was not found for regular 

smoking. 

 

Discussion 

 

The main purpose of the present study was to compare associations between depressive 

feelings and smoking of adolescents with and without asthma. Respondents with a depressive mood 

were more likely to report lifetime smoking and regular smoking, and depressive feelings appeared to 
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predict smoking onset (Coogan, Adams, Geller, Brooks, Miller, Lew, & et al., 1998). In addition, with 

regard to the relation between depressive feelings and asthma, adolescents with asthma were more 

likely to report depressive feelings. Furthermore, those with current, severe symptoms of asthma were 

more likely to report depressive feelings than respondents with mild and moderate symptoms.  

Although respondents with asthma were more likely to report depressive feelings, the 

relationship between depressive feelings and smoking was similar for both adolescents with and 

without asthma. This leads to two aspects that need to be discussed. First, one might wonder why we 

did not test mediation explicitly as both asthma and depressive feelings, and depressive feelings and 

smoking are related. However, the absence of the direct relation between asthma and smoking did not 

allow us to test mediation (Baron, & Kenny, 1986). Therefore, we may only speak of indirect effects.  

Second, the effects we found fit the discussion of third variables that interact with asthma, 

depressive feelings, and smoking. A prospective relationship between depressive feelings and smoking 

fits the existing literature about the comorbidity of internalizing problems and substance use in 

adolescence. As lifetime smoking has been found to predict depressive feelings, this co-occurrence 

may imply different explanatory mechanisms. In their search for interpretations scholars postulated a 

number of interpretations (Caron, & Rutter, 1991; Overbeek, 2003). According to the stability 

perspective, co-occurrence is caused by a non-specific risk factor leading to both depressive feelings, 

and smoking. In this study, for instance it may be that a more general need for social acceptance is 

responsible for both depressive feelings and smoking. In line with the mutual influence perspective, 

however, depressive feelings and smoking would reinforce each other throughout a time interval. It 

may be that depressive adolescents try to cope with their internalizing problems by initiating smoking, 

an interpretation known as acting out perspective. Finally the failure perspective suggests that 

smoking behavior causes disapproval and rejection from important others, which in turn leads to a 

feeling of failure, and an increased risk for depressive feelings. To determine which interpretations are 

most plausible, future longitudinal studies are needed that include assessment of possible third 

variables as well as mediating links.  

This study clearly showed that the relation between depressive mood and smoking was not 

different for adolescents with and without asthma. The finding implies that, concerning the role of 

depressive feelings, anti-smoking campaigns for adolescents with and without asthma could be 

similar. The absence of an interaction effect of asthma on the relationship between depressive feelings 

and smoking is still worrying however, since adolescents with asthma and depressive feelings were 

found to be more likely to smoke than adolescents without asthma and without depressive feelings. 

Taking severity into account resulted in an increased risk to smoke for the group of adolescents with 

severe asthma and depressive feelings. Although, this effect was only found cross-sectionally, which 

may have to do with limited power to detect effects in longitudinal analyses, it may indicate that 

adolescents with (severe) asthma and depressive feelings are at risk for smoking, and perhaps even 
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need special attention in prevention programs.  

The fact that we failed to find a moderating effect longitudinally may be due to medication. 

Therefore, future studies should include medicine use. It is possible that respondents with severe 

asthma, and who therefore use medication such as Ventolin, do not suffer from symptoms and 

therefore feel no need to abstain from smoking. Furthermore, it should be noted that in this study self-

reports were used as source of information. Some respondents may subjectively perceive themselves 

as having more severe symptoms than others. 

The focus of the present study was on smoking onset; we dichotomized the smoking variable 

which obviously caused a reduction of variance. Indeed, it may be that the relation between depressive 

feelings and smoking is different for adolescents who smoke once a week than for those who smoke 

daily. However, as mentioned before, at this age there is only a small number of adolescents who 

already smokes on a daily basis. Future studies should focus on how depressive feelings relate to 

different smoking phases. Moreover, it might be interesting to understand the process of transition 

from being a modest smoker to becoming more nicotine dependent. For instance, it may be that 

depressive feelings are important in predicting progressive transitions from being an experimental 

smoker to becoming a daily smoker. Although no effect of asthma on the relationship between 

depressive feelings and smoking was found, adolescents with asthma may be more at risk to develop 

nicotine dependency, as depressive people have been found being more nicotine dependent and more 

likely to fail in cessation smoking programs (Hanna, & Grant, 1999). This would imply that 

adolescents with asthma and depressive symptoms are more likely to develop more regular and stable 

smoking habits.  

In line with previous studies on depressive symptoms and depression, boys and girls also 

differed in the prevalence of depressive feelings; girls were more likely to report depressive feelings at 

the first wave than boys (Escobedo, et al., 1998). Further, girls were also more likely to report regular 

smoking at the first wave. These findings support the notion that girls may develop internalizing 

problems earlier than boys, and therefore are more vulnerable for smoking. Still, despite the increased 

risk for depressive feelings among girls, the association between depressive feelings and smoking was 

similar for both girls and boys.  

This study suffers from some limitations. The prevalence of smoking was measured by self-

reports. It might have been more reliable if multiple informants had been used. Although various 

studies have shown that findings based on self-reports give valid information as long as total 

anonymity is guaranteed (e.g., Engels, Knibbe, & Drop, 1997) To limit the number of respondents not 

filling out the questions on smoking, confidentiality was emphasized and every student received an 

envelop to enclose his or her questionnaire after completing it. Moreover, self-reported recent smoking 

behavior has been found comparable with biochemical screening (Dolcini, Adler, & Ginsberg, 1996). 

A weak aspect of the present study refers to the lack of physical measures to assess asthma. However, 



Chapter 8 - Depressive Mood and Smoking Onset 

 

161

in a study as the present one, which focuses on predicting smoking onset it is necessary to select a 

large sample, and therefore it is hardly possible to use forced expiratory volume values. Moreover, 

several studies proved that asthma questionnaires like ISAAC, are valid screening instruments for the 

prevalence of respiratory symptoms (Asher, et al., 1995; Jenkins, et al., 1996; Kauppi, Laitinen, 

Laitinen, Kere, & Laitinen, 1998). Nevertheless, in terms of validation, physical measures for e.g. a 

selection of our sample to validate the asthma measures used in this sample would have been 

preferable. 

Although the focus of this study was on depressive mood, one might question whether the 

magnitude of the effects remain similar after controlling for other factors that are known in the 

literature to be strong predictors of smoking. In additional longitudinal analyses, we conducted logistic 

regression analyses predicting both lifetime and regular smoking while controlling for parental 

smoking, best friends’ smoking behaviour, and proportion of smoking friends. The effects found for 

depressive mood seemed independent of these factors and remained similar in strength (i.e. OR = 

1.47(p < .001)) for lifetime smoking, OR = 1.87 for regular smoking (p < .001)). One might further 

argue that students from the same schools are likely to produce common sources of variance (nesting), 

violating the accuracy of the effects. Interclass correlation coefficient (ICC) for lifetime smoking was 

.036 indicating that 3.6% of the variance could be explained by a school effect; for current regular 

smoking the ICC was .031. These values are in line with those found in prior studies on school effects 

in adolescent smoking (e.g Murray, Alfano, Zbikowski, Padgett, Robinson, & Kleges, 2002, Otten, 

Engels, & Van den Eijnden, in press). Although we acknowledge the possible effects of nesting, on the 

basis of the ICC’s we found, we decided not to conduct multilevel analyses.  

In conclusion, adolescents with depressive mood are more at risk to initiate smoking. 

Therefore, prevention campaigns should not only focus on environmental factors, yet also on the 

effects of psychosocial factors, such as depressive feelings. Furthermore, whereas adolescents with 

asthma should abstain from tobacco use, smoking behavior is similar for adolescents with and without 

asthma. Although the association between depressive mood and smoking is generally the same for 

both adolescents with and without asthma, these findings are of particular concern given the increased 

prevalence of asthma, which is highly related to depressive feelings. Asthma medical care should not 

be limited to a focus on the physical consequences of asthma, but should also acknowledge the impact 

which asthma has on the quality of life in adolescents with asthma. Therefore, the diagnosis of asthma 

in young children should be accompanied by providing information about the possible psychosocial 

consequences of asthma, as well as information on the consequences of smoking for adolescents with 

asthma. Involving schools in an information campaign on asthma and its consequences may help to 

increase the overall understanding of asthma which in turn may help to increase psychosocial 

adjustment of adolescents with asthma.  
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Abstract 

 

This study examined the role of two different peer experiences throughout childhood with respect to 

the link between childhood disruptiveness and smoking during adolescence. Using a community 

sample (N = 312), three trajectories were identified with distinct profiles on smoking behavior (13-15 

years). Early disruptiveness (age 6) was positively related to high and medium smoking-rate 

trajectories when compared to the low-rate trajectory. Latent growth curves of friends' disruptiveness 

and social acceptance (7-12 years) were tested as mediators of the link between concurrent growth 

curves of own disruptiveness and later smoking trajectories when controlling for the effects of early 

disruptiveness. Although the link between disruptiveness and later smoking was not mediated by peer 

experiences, an increase in social acceptance was positively linked to adolescent smoking above and 

beyond own disruptiveness. Friends’ disruptiveness apparently played no role in this process, which 

implies that one does not need disruptive friends to start smoking. These findings support the 

popularity-socialization hypothesis; on the one hand social acceptance is associated with a decrease in 

disruptive behavior, on the other it increases the risk to develop smoking.  
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Introduction 

 

There is common agreement on the detrimental effects of smoking and the need to reduce 

smoking rates. In Europe and North America, governments have implemented control strategies that 

ban smoking in public places and the advertising of cigarettes, and have prohibited by law the sale of 

tobacco products to persons under the age of 16 years. Furthermore, numerous school-based 

prevention programs were introduced to inform youngsters about the negative health effects of 

smoking, and to teach resistance skills. Despite a small recent decrease, latest studies have shown that 

smoking rates among adolescents remain high. In the United States alone, each day 4,000 youths aged 

between 12 to 17 years, try their first cigarette, and 22% of students in high school report current 

smoking (Centers for Disease Control and Prevention, 2005).  

In the continuing process of identifying accountable precursors of adolescent smoking, there is 

consensus about the significance of several individual characteristics and environmental factors in the 

development of smoking (for an overview see Conrad, Flay, & Hill, 1992; Geckova, Van Dijk, Van 

Ittersum-Gritter, Groothoff, & Post, 2002; Petraitis, Flay, & Miller, 1995). At the personal level 

disruptiveness in childhood was found to predict smoking in adolescence, whereas experiences with 

peers have been recognized as a key environmental element in adolescent smoking (for an overview 

see Kobus, 2003). The present study focuses on the role of two peer experiences (i.e., social 

acceptance, and affiliation with disruptive peers) that have been examined only separately in previous 

studies. More specifically, we examine the mediating role of social acceptance within the peer group 

and affiliation with disruptive peers with respect to the link between disruptive behavior and 

adolescent smoking. The aim is to elucidate the complex role of different experiences with peers in 

relation to adolescent smoking. 

 

Early Disruptiveness 

Most studies on adolescent smoking focus on proximal precursors of adolescent smoking close 

to the point of initiation. Several studies, for instance, have examined the extent to which smoking 

may be explained by social modeling from current or recent friends and concluded that friends’ 

smoking can be considered a consistent predictor for adolescent’s smoking (e.g., Chassin, Presson, 

Rose, & Sherman, 1996; Engels, Knibbe, Drop, & De Haan, 1997; Flay, & et al., 1994; Hu, Flay, 

Hedeker, Siddiqui, & Day, 1995; Simons-Morton, Haynie, Crump, Eitel, & Saylor, 2001; Unger, 

Rohrbach, Howard-Pitney, Ritt-Olson, & Mouttapa, 2001). These studies, however, partially ignore 

that exposure to smoking friends who might contribute to later smoking behavior is part of a chain of 

events partly triggered by children’s own characteristics, according to a selection effect. 

For example, some studies showed that smoking may be predicted by individual characteristics 

assessed early in life. In a study on kindergarten-age predictors of early-onset substance use, children 

that showed low levels of verbal reasoning, high levels of over-activity and more social 
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problemsolving skills deficits were most at risk for substance use later in life (Kaplow, Curran, & 

Dodge, 2002). Masse and Tremblay (1997) measured  personality dimensions in boys at age 6 and age 

10 years. They found that early cigarette use onset was predicted by high noveltyseeking and low 

harm avoidance. Others reported that early aggressive and oppositional behavior was related to early 

onset of smoking (e.g., Kellam & Anthony, 1998; Lynskey & Fergusson, 1995; Pulkinnen, 1983). 

Together, these diverse behavioral dimensions can be subsumed under the concept of disruptiveness.  

 

Peer Experiences 

The aforementioned personal factors (i.e., early disruptiveness) have also been related to 

different types of peer experiences, i.e., friendships and peer group integration (i.e., social acceptance). 

Acquisition of friendships tends to follow a homophilic process in which children select friends that 

are similar in personality and behaviors (Urberg, Degrimencioglu, & Tolson, 1998). Several studies 

have documented the homophily process that is underway long before the adolescent years (for an 

overview see Boivin, Vitaro, & Poulin, 2005).   

Early disruptiveness has also been found to predict the child’s social integration and social 

acceptance within the peer group. Even antisocial children tend to reject other antisocial children in 

favor of other normative children, although this counter-homophilic tendency may be limited to early 

childhood (Haselager, Cillessen, Van Lieshout, Riksen-Walraven, & Hartup, 2002). In turn, children 

that were rejected by antisocial children were more at risk to drift towards similarly antisocial children 

(Dishion, Patterson, Stoolmiller & Skinner, 1991). 

Hence, both affiliation with peers and social acceptance have been found to be related to 

disruptive behavior early in life. However, the precise role of these peer experiences with respect to 

the link between early disruptiveness and smoking initiation/aggravation is still unclear. On the one 

hand, in line with Social Control theory (Gottfredson & Hirschi, 1990) a selection effect has been 

found, implying that adolescents who smoke select peers who also smoke. On the other hand, 

disruptive children may be more susceptible to peer influence, leading to an increased risk to start 

smoking (e.g., Engels et al, 1997; Engels, Vitaro, Den Exter Blokland, De Kemp, & Scholte, 2004).  

Interest in social acceptance led to longitudinal studies showing that children with problematic 

peer relationships, or a negative social acceptance  score, are at risk for future internalizing and 

externalizing problems (Deatar-Deckard, 2001). Although low social acceptance by peers has been 

found to predict later uncommon deviant behaviors (such as violent delinquency), it is not clear 

whether low, or alternatively, high social acceptance is predictive of mild and relatively prevalent 

deviant behavior, such as smoking. Indeed, empirical findings regarding the link between social 

acceptance and substance use are mixed. For example, Allen and colleagues found that popularity was 

positively related to increases in the level of alcohol and substance use over a 6-month interval during 

early adolescence (Allen, Porter, McFarland, Marsh, & McElhaney, 2005). A positive link between 

social acceptance and smoking has also been reported (Valente, Unger, & Johnson, 2005). 
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Contradictory results, however, also exist. For example, in a two-wave longitudinal study, Aloise-

Young and Kaeppner (2005) found that adolescents that were rejected and those that were 

controversial were most likely to report lifetime smoking at T1, and smoking onset at T2. Finally, 

some studies found no link between peer rejection and adolescent smoking (Dishion, Capaldi, 

Spracklen, & Li, 1995).  

These contradictory results with respect to the role of peer acceptance may result from 

differences in age at which social acceptance was assessed. If social acceptance is assessed early in 

childhood, then the link with adolescent smoking might be negative since younger children tend to 

endorse adult norms. However, if social acceptance is assessed closer to the timing of smoking 

initiation in adolescence, then the relationship may be positive because, by that time (in contrast to 

most adults), adolescents may tolerate minor deviant behaviors such as smoking and even promote it 

(Valente, Hoffman, Ritt-Olson, Lichtman, & Johnson, 2003). Therefore, a longitudinal perspective on 

peer acceptance is needed in order to clarify its role. Furthermore, low social acceptance may be 

negatively linked to early smoking (i.e., before age 13 years) which coincides with the transition from 

primary and secondary school in the current study and also corresponds to the usual cut-off age 

between early and late onset of other externalized problems such as conduct disorder according to the 

DSM-IV when this behavior is not yet well accepted by the peer group whereas it becomes positively 

related (accepted) to smoking afterwards (i.e., after age 13 years).  

 

Mediation Model 

Until now studies are lacking that focus on peer experiences as possible mediators between 

early disruptive behavior and later adolescent smoking. However, some studies did explore the 

mediating role of peer experiences on the link between early disruptiveness and later deviant behavior 

(Allen et al., 2005). In their aim to identify mediating factors on the relationship between early 

disruptive behavior and later delinquent behaviors, Patterson and colleagues introduced a model that 

included peer experiences as possible mediating factors (Patterson, DeBaryshe, & Ramsey, 1989). 

Focusing on deviant behavior, the model suggests that the link between early disruptive behavior and 

deviant behavior is mediated by both peer rejection and affiliation with deviant peers. Children who 

show early disruptive behavior would be more likely to affiliate with deviant peers, who consequently 

provide the appropriate context for the progression of deviant behavior. Moreover, early disruptive 

behavior would lead to rejection by normative peers, which deprives children from learning social 

norms and, in turn, fosters the association of deviant peers with each other. Hence, both types of peer 

experiences (i.e., social acceptance and deviant/smoking friends) can play a role in the process leading 

disruptive children to smoke. As already mentioned, support for both types of peer experiences exists. 

However, given the link between popularity and friendship,  one type of peer experience, may make a 

stronger contribution than the other, or may actually serve as a mediator of the other type of peer 

experience as suggested by Patterson et al. (1989). This question remains open because, to our 
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knowledge, no study has simultaneously considered social acceptance and friends’ disruptiveness with 

respect to smoking. Finally, it is possible that one or both types of peer experiences predict late onset 

of smoking, whereas personal dispositions such as disruptiveness predict early onset of smoking as 

suggested by Vitaro, Wanner, Brendgren, Gosselin, & Gendreau (2004). 

 

Present Study 

In line with Patterson et al.’s mediation model (1989), we tested the role of social acceptance 

and peer disruptiveness as mediating factors in the link between early disruptive behavior and later 

adolescent smoking (Figure 1).  

 

Social Acceptance

Early Disruptiveness Own Disruptiveness

Peer Disruptiveness

Smoking

 

A ge 7 – 12 years  

A ge 6 years A ge 13 –  15 years A ge 7 – 12 years 

A ge 7 – 12 years 

 
Figure 1. Measurement model in which the mediation of social acceptance, own disruptiveness, and 

peer disruptiveness is tested in the link between early disruptiveness and smoking 

 

To reduce the bias that may result from stability of children’s own disruptiveness and determine 

the true and unique contribution of peer experiences, the mediating role of concurrent children’s own 

disruptiveness was  examined and the effects of early disruptiveness were controlled for. Given the 

stability of children's disruptiveness, the effects of early disruptiveness on adolescent smoking can be 

expected to be mediated by concurrent disruptiveness. Thus, early disruptiveness was assessed at age 6 

years; and again annually over the ages 7 through 12 years. Notably, our hypotheses do not refer to 

age-related changes in own disruptiveness but only to levels of disruptiveness. Both social acceptance 

and friends' disruptiveness were also assessed annually from age 7 to 12 years. The developmental 

pathways of both children's and friends' disruptiveness and social acceptance have been found to 

follow normative trends, although individuals deviate from these normative trends with respect to 

levels and slopes (e.g., Broidy et al, 2003; Brendgen, Vitaro, Bukowski, Doyle, & Markiewicz, 2001). 

Thus, latent growth curve analysis (Willet & Sayer, 1994) was suited to describe the average 



Chapter 9 - Disruptiveness, Peer Experiences, and Adolescent Smoking 
 

173

longitudinal course of these characteristics and individual variability in this regard in a parsimonious, 

interpretable, and continuous way across middle childhood. For each variable, two individual growth-

curve parameters were retained for subsequent analysis: the intercept (general tendency) and the linear 

slope.   

In contrast, compared to such a variable-centered approach, to distinguish between different 

smoking trajectories of groups that differ regarding timing of onset, increasing, decreasing, or stable 

linear or quadratic trends (as found by other researchers), growth-mixture models for continuous 

longitudinal data are suited (for a detailed description, see, e.g., Muthén & Muthén, 2000; Nagin, 

1999). Growth-mixture models take into account  possible heterogeneities in developmental paths of 

smoking over time (Mayhew, Flay, & Mott, 2000) and allow to identify the group that shows the 

greatest deviation from the mean (Hill, White, Chung, Hawkins, & Catalano, 2000). The present study 

employed the growth mixture model approach to empirically test (a) whether and how many different 

groups of children exist with distinct longitudinal profiles of smoking over the course of early 

adolescence, and (b) what these developmental profiles look like. We expected that there would be at 

least three groups that differ in both onset of the behavior and level (i.e., smoking rate or number of 

cigarettes). Specifically, we expected a group that either never initiates or only experiments with the 

behavior. Moreover, we expected a group that has already initiated the behaviors (i.e. early onset 

group) and a group that initiates the behavior during the assessment period. Smoking was measured 

across ages 13, 14, and 15 years. We regressed membership in one of the smoking trajectory groups on 

the growth curve parameters (i.e., intercept and slope) of own and friends' disruptiveness, and social 

acceptance after controlling for early disruptiveness, gender, SES, and parental smoking.  

The unique features of the design used in the present study help to clarify the link between early 

disruptive behavior and later smoking development, by elucidating the ambivalent findings of 

previous studies with respect to peer experiences (i.e., social acceptance and disruptive friends). 

 

Method 

 

Study Sample 

The participants were 312 French-Canadian children (160 males, 152 females) from a small city 

in northwestern Quebec, Canada (population of 30,000), who were part of an initial sample of 469 

during the academic year 1986-1987. At the initial data collection (i.e. kindergarten) the mean age was 

6.17 years (SD = .30). Follow-up data collections for this study took place when participants attended 

elementary school from grade 1 to 6 (ages 7-12 years), and again during the first three years of high 

school (ages 13-15 years). The majority of the participants resided in lower-middle to middle class 

families. Written parent’s consent was obtained for all the children in the sample. Children who did 

not participate were either not present on the day of data collection, or did not receive parent 

permission. The sample was homogenous with respect to ethnicity; 96% of the children were 
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European Canadian. At the initial data collection, 80% of the children lived in complete families with 

both their biological parents, 6% lived in blended family households, 12% in single parent families 

(predominantly with their mothers) and 2% lived in other family configurations. At the last data 

collection, 71% of the families was still intact. According to the Occupational Prestige Scale (Blishen, 

Caroll, & Moore, 1987), the socioeconomic status of the sample (M = 43.97 and SD = 10.36) was 

similar to that of a representative sample of kindergarten children throughout the province of Quebec 

(M = 43.63 and SD = 14.54). A total of 18% of the parents had completed only high school, 47% had 

post-high school education, and 35% had less than a high school education. The participants who were 

included in the analyses did not significantly differ from those who were excluded on the measures 

taken at age 6 (i.e., own disruptiveness and SES). 

 

Procedure 

Questionnaires were assessed in the classroom each spring (in April or May) during 2 hours 

with a break of 20 minutes in between. Trained research assistants administered and collected 

questionnaires and informed the children about the study purpose. Moreover, they told participants 

that they did not have to answer any of the questions if they did not want to,  and they emphasized the 

confidentiality of their answers. Furthermore, participants were asked not to discuss their answers with 

classmates. During the assessment time, classroom teachers were asked to leave the classroom to 

emphasize that participants’ answers would not be revealed to their teachers. During this period 

teachers were also asked to complete questionnaires. Parents (mostly mothers) also completed 

questionnaires sent to them by mail around the same time that the data were collected at school.   

Measures     

All instruments were administered in French. Instruments that were written originally in English 

were translated in French and back-translated. English-speaking judges verified the semantic similarity 

between the back-translated items and the original items in the questionnaire. The University of 

Montreal ethics committee approved the measures for every year of the study.  

Sociodemographic Information. Mothers reported on the family structure and occupation of the 

parents (or parents with whom the child was living) for each year of the study in which they 

participated (i.e., ages 6 through 13 years). The Occupational Prestige Scale (Blishen, et al., 1987) was 

used to score parental occupation, based on average income, and average education level associated 

with occupations in Canada. Occupation scores were averaged across the years of data collection. 

Parental Smoking. Because parental smoking is considered to be another strong predictor of 

adolescent smoking (Chassin, Presson, Todd, Rose, & Sherman, 1998; Conrad, et al., 1992; Engels, 

Finkenauer, Meeus, & Dekovic, 2001) parental smoking status was controlled for. At age 13 years, 

children were asked to indicate the smoking behavior for their father and their mother on a four-point 

scale (1 = My mother/father has never smoked, 2 = My mother/father smokes sometimes, 3 = My 

mother/father smokes often, 4 = My mother/father smokes always; M = 2.33, SD = 1.22). Children are 
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able to provide rather valid reports of parents' smoking behavior (Harakeh, Engels, De Vries, & 

Scholte, in press). 

Social Acceptance. A sociometric nomination procedure was used to assess social acceptance at 

six time points (ages 7 to 12 years). Booklets of photographs (for kindergarten and grade 1) or names 

(grades 2 and older) of all the children in a given class were handed out to the participants. The 

children were asked to circle the photos (or names) of three children they most liked to play with (i.e., 

positive nominations) and to circle the faces (or names) of three children they least liked to play with 

(i.e., negative nominations). Separately for each year of assessment, a social acceptance score was 

then computed for each participant following the criteria outlined by Coie, Dodge, and Coppotelli 

(1982). Specifically, the total number of received positive nominations was calculated for each 

participant and z-standardized within classroom to create a total Liked-Most-score (LM). The total 

number of received negative nominations was calculated for each participant and z-standardized 

within classroom to create a total Liked-Least-score (LL). The LL-score was then subtracted from the 

LM score to create the Social Acceptance score, which was again z-standardized within classroom. 

Test-retest reliability of social acceptance over a one-year period ranged from .47 to .57, despite a 

yearly change in classroom composition (M = 0.14, 0.18, 0.24, 0.18, 0.12, 0.05; SD = 0.93, 0.94, 0.88, 

0.90, 0.93, 0.97 for ages 7 through 12 years, respectively). Higher scores indicate greater peer 

acceptance, whereas lower scores are a sign of greater peer rejection (Boivin et al., 1994; Coie & 

Dodge, 1983; Prinstein & Wang, 2005).  

Own Disruptive Behavior. At each assessment point from age 6 through age 12 years, class 

teachers rated the participants’ behavior using the Social Behavior Questionnaire (SBQ; Loeber, 

Tremblay, Gagnon, & Charlebois, 1989). The SBQ is a 32-item behavior rating questionnaire used to 

assess problem behavior. For the purpose of the present study, only the disruptiveness scale (i.e. 

aggressiveness-opposition-hyperactivity) was used. Teachers indicated whether the 13 items of the 

latter scale did not apply (0), applied sometimes (1), or applied often (2). Ratings took place near the 

end of the school year (April-May). Internal consistencies of this scale ranged from α = .80 to α = .92 

(M = 3.61, 3.05, 3.36, 2.57, 2.58, 1.82, 1.91; SD = 4.84, 4.28, 4.66, 3.87, 4.03, 3.12, 3.13 for ages 6 

through 12 years, respectively).  

Friends' Disruptive Behavior. Parallel to teacher reports of participants’ disruptive behaviors, 

teacher assessments were also obtained of the disruptive behaviors of friends. At each assessment, 

children were asked to nominate up to four peers that they considered to be a best friend. Endorsement 

was limited to classroom peers, which made disruptive behavior scores available for all nominated 

children. Consequently, for each child, we calculated the mean of their friends’ disruptiveness scores 

at ages 7, 8, 9, 10, 11, and 12 years separately (M = 2.47, 2.87, 2.02, 1.87, 1.57, 1.56; SD = 2.48, 3.70, 

2.84, 2.86, 2.45, 2.32 for ages 7 through 12 years, respectively).  

For both own and friends' disruptiveness, the scores were log transformed to improve the 

distributional quality. After log transformation the skewness of own disruptiveness ranged from 0.43 
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to 0.95 and the kurtosis from -0.35 to -1.22 . For friends' disruptiveness, after log transformation 

skewness ranged from 0.13 to 0.87 and kurtosis from 0.11 to –1.03. 

 Adolescent Smoking. A composite score was calculated to reflect adolescent smoking behavior 

at three time points (i.e., ages 13, 14, 15 years). First, participants were asked to report how many 

cigarettes they had smoked during the last twelve months on a 7-point scale ranging from 1 = I have 

never smoked, 2 = 1-2 times, 3 = 3-5 times, 4 = 6-9 times, 5 = 10-19 times, 6 = 20-39 times, to 7 = 40 

times or more. This variable was transformed to four categories (1 = I have never smoked, 2 = 1-2 

times, 3 = 3-39 times, 4 = 40 times or more). Furthermore, on a 6-point scale illustrating different 

types of smoking, respondents were asked to choose a category which would most apply to their 

smoking behavior during the past twelve months (1 = I have never smoked, 2 = I have tried smoking a 

couple of times, 3 = I smoke once a week, 4 = I smoke more than once a week, 5 = I smoked, but I no 

longer do so, 6 = I only smoke on special occasions). This variable was also transformed to a 4-point 

scale (0 = I have never smoked, 1 = I have tried smoking a couple of times/I smoked, but I no longer 

do so, 2 = I smoke once a week/ I only smoke on special occasions, 3 = I smoke more than once a 

week). Pearson correlations between both variables were high, ranging from r = .87 to r = .90. At each 

time point a mean score was calculated for both variables (M = 0.80, 1.02, 1.17; SD = 1.04, 1.17, 1.23 

for ages 13 years to 15 years, respectively).  

 

Data Analysis 

Analyses in the present study proceeded in three stages. First, we used a recently developed 

semi-parametric clustering technique to identify groups with distinct longitudinal trajectory profiles of 

smoking (TRAJECTORIES; Nagin, 1999; henceforth referred to as TRAJ). In contrast to hierarchical 

and latent growth-curve modeling, such growth mixture models can test whether subgroups of 

individuals exist within the population that follow qualitatively distinct developmental trajectories on a 

specific variable of interest that is repeatedly measured over time (i.e. latent trajectory groups; for a 

detailed description, see, e.g., Muthén & Muthén, 1998-2004; Nagin, 1999). Using maximum-

likelihood estimation, the TRAJ procedure (a) empirically tests whether different groups with distinct 

trajectories exist in the population, and (b) provides an empirical basis for determining the number of 

groups and the shapes of the trajectories in the different groups that best fit the analyzed data. A 

detailed description of the statistical rationale underlying the TRAJ estimation procedure is given 

elsewhere (i.e., Jones, Nagin, & Roeder, 2001; Nagin, 1999). 

Second, latent growth curves were estimated for social acceptance, own and friends’ 

disruptiveness by using Mplus (Muthén & Muthén, 1998-2004). Whereas the aim of growth mixture 

models is to identify distinct groups that differ in their developmental trajectories, latent growth curves 

are mainly designed to describe normative developmental patterns of behaviors. Variability in the 

growth curve parameters (i.e., intercept and slope) indicate that individual trajectories deviate from the 

average group trajectory.  
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Finally, using SAS, the control variables (i.e., gender, SES, and parental smoking), early 

disruptiveness scores (age 6) as well as the individual factor scores for the intercept (I) and slope (S) 

of the latent growth curves of social acceptance, own and friends’ disruptiveness were sequentially 

included in hierarchical polychotomous logistic regression analyses to predict group membership in 

smoking trajectories. Consequently, the mediating role of social acceptance and friends’ 

disruptiveness with respect to the link between  concurrent disruptiveness and smoking was tested 

after controlling for early disruptiveness and control variables, according to the step-wise approach 

described by Baron and Kenny (1986).  

 

Results 

 

Preliminary Analyses 

Prior to the predictive analyses, preliminary tests were conducted to identify groups with 

distinct longitudinal trajectory profiles of smoking, and to describe the normative developmental 

patterns of social acceptance, own and peer disruptiveness. 

Identification of Smoking Trajectories. Using maximum-likelihood, TRAJ empirically tested whether 

different groups with different smoking profiles existed from age 13 to age 15 years. A Censored-

Normal distribution was used as the basis of model estimation, although the distributions of smoking 

scores were relatively normal (skewness = 0.93, 0.71, 0.44; kurtosis = -0.56, -1.08, -1.47 for ages 13 

years to 15 years, respectively). We first specified a single-group model and then tested a series of 

alternative models, increasing the number of groups and using the change in the Bayesian information 

criterion (BIC), the classification likelihood criterion (CLC; Biernacki & Govaert, 1997) and the 

integrated completed likelihood criterion (ICL–BIC; Biernacki, Celeux, & Govaert, 2000) to evaluate 

model fit. Initial model specification included linear trajectories for all groups. The BIC (-923.67), the 

CLC (1884.38), and also the more conservative ICL-BIC (1952.80) (Bauer & Curran, 2003) indicated 

that a three-group solution best fitted the data. On the next step, the trajectory parameters from the 

two-group model were examined with respect to whether the modeling of a quadratic trend or a zero-

order (intercept only) trend was necessary to adequately fit the trajectory in each group. As such, not 

only the specific values but also the number of growth parameters could differ between groups in the 

final model. For two of the groups the change in the fit indices indicated that a linear trend provided 

superior fit. Only for the first group, a more parsimonious zero-order trend was indicated. After model 

trimming, the final parsimony model fit the data better than the model of the previous step that 

specified linear trends for each group  (BIC = -921.83, CLC = 1891.94, ICL-BIC = 1953.06).  

 



Chapter 9 - Disruptiveness, Peer Experiences, and Adolescent Smoking 
 

178

Figure 2. Predicted and observed trajectories of smoking in the three trajectory groups.  
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Note. Longitudinal profiles of smoking over the course of ages 13 to 15 years. The solid lines represent predicted trajectories 

and the dashed lines represent observed trajectories of smoking in the three trajectory groups. The predicted trajectories are 

based on the trajectory coefficient estimates obtained from the TRAJ procedure for each of the three groups (see text). The 

observed trajectory of a given group is based on the mean value of smoking at each time of measurement of all individuals 

assigned to this group. 

 

Both the observed and estimated trajectories are depicted in Figure 2. The first group was 

composed of adolescents who displayed hardly or no smoking at all across each time of measurement, 

and was estimated for 38.4% (n = 123) of the population, the low-rate group (Intercept = 0.14, SE = 

.03, p < .000). 

A second group started higher than the previous group and showed a trajectory of increasing 

smoking over time (Intercept = 0.86, SE = .09, p < .000, Slope = 0.49, SE = .07, p < .000) and was 

estimated at 46.5% (n = 147) of the population (medium-rate group). Finally, the third group was 

estimated to comprise 15.1% (n = 42) of the population, and was composed of adolescents that already 

initially had a relatively high intercept and showed an age-related linear increase (Intercept = 2.48, SE 

= .09, p < .000, Slope = 0.16, SE = .07, p < .05), the high-rate group. For each individual in the 

sample, these probabilities of group membership estimate the probability of belonging to each group 

(Lacourse, Nagin, Tremblay, Vitaro, & Claes, 2003). The posterior probability estimate for a group in 

which individuals are classified should be near 1, since it is this group that best conforms to their 

behavior, whereas the posterior group estimate for a group to which individuals are not assigned 

should be close to 0. The average probabilities for the three assigned groups were .95 (SD = 0.09) 

(low-rate group), .92 (SD = 0.13) (medium-rate group), and .93 (SD = 0.93) (high-rate group), and 

thus revealed excellent classification precision of the three-group model. Frequency analysis revealed 

that gender was not equally distributed across trajectory groups (χ2
(n=312, 2) = 24.19, p < .001).  
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Latent Growth Curves of Mediating Factors. Unconditional latent growth curves were 

conducted using Mplus 3.0 (Muthén & Muthén, 1998-2004) to examine the general trends of social 

acceptance, friends' disruptiveness, and own disruptiveness across ages 7 through 12 years. Table 1 

gives the fit indices, mean initial values (i.e., intercept) and mean linear rates of changes (i.e., slope) as 

well as the variability in initial levels and linear rates of change. For each of the variables the relative 

fit indices were satisfactory. We also tested whether a quadratic trend would provide a better fit for 

each of the variables. For each variable, performed Satorra-Bentler Chi-Square Difference tests 

(Satorra & Bentler, 2001) indicated that quadratic trends did not significantly improve model fit. 

Moreover, the analyses revealed significant inter-individual variability both with respect to levels and 

with respect to the linear rate of change in each of the three assessed variables. The exception was that 

for friends' disruptiveness the variance of the linear rates of changes were nonsignificant. Thus, only 

general mean differences - but not individual rates of change - in the latter variable could constitute a 

meaningful predictor of the established smoking trajectories. We therefore calculated the mean score 

of each of the friends' disruptiveness measures across ages 7 through 12 years. In contrast, for own 

disruptiveness and social acceptance, the variability in growth parameters suggested that intercepts 

and slopes would provide parsimonious, interpretable, and continuous scores that could be used as 

predictors of membership in the different smoking trajectory groups in subsequent analyses. 

 Before conducting the predictive hierarchical polychotomous logistic regression analysis, we 

inspected the relationships among the predictors. Table 2 depicts the correlations among the 

constructs. As seen in the Table, the correlational patterns supported inclusion of parents' smoking, 

SES, and gender as control variables. For own disruptiveness, intercept and slope were negatively 

correlated suggesting regression to the mean. A similar link of growth curve parameters was found for 

social acceptance. In support of the assumption that high disruptiveness is linked to low social 

acceptance within peer group, the intercepts of disruptiveness and social acceptance were negatively 

linked. Moreover, increases in social acceptance were linked to decreases in disruptiveness over time 

as indicated by the negative link of the respective slope parameters. Low initial social acceptance was 

linked to decreases in disruptiveness over time as indicated by the positive correlation of social 

acceptance: intercept and disruptiveness: slope. Moreover, high initial disruptiveness was linked to 

time-related increases in social acceptance as indicated by the positive correlation of disruptiveness: 

intercept and social acceptance: slope. Taken together, the findings may indicate that initially lowly 

accepted and highly disruptive children subsequently decreased their disruptive behaviors and, 

consequently, became more socially accepted over time. Highly disruptive friends were linked to (a) 

higher levels of children's initial own disruptiveness and (b) to lower levels of initial social acceptance. 
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Table 1 

Model Fit Indices and Growth Curve Parameters for Social Acceptance, Own Disruptiveness and 

Peer Disruptiveness, from Age 7 through Age 12 Years  

 χ2(df) P RMSEA CFI TLI 

 
Mean 

Intercept 

Mean    

Slope 

Variance 

Intercept 

Variance 

Slope 

Own Disruptiveness 

 

Friends’ Disruptiveness 

 

Social Acceptance 

26.77 (16) 

 

22.50 (16) 

 

16.60 (16) 

0.04 

 

0.13 

 

0.41 

0.05 

 

0.04 

 

0.01 

0.98 

 

0.96 

 

0.99 

0.98 

 

0.96 

 

0.99 

0.41 

(18.09)*** 

0.46 

(34.01)*** 

0.21 

(4.29)*** 

-0.03 

(-5.63)*** 

-0.03 

(-9.93)*** 

-0.03 

(-2.30)*** 

0.11 

(9.34)*** 

0.02 

(3.62)*** 

0.49 

(8.38)*** 

0.00 

(2.42)*** 

0.00 

(0.09) 

0.01 

(2.92)*** 

Note.  T-values are presented in parentheses below their respective associated growth curve parameter. *** p < .001, two-

tailed tests.   

 

The finding of a moderately high link between friends' mean level of disruptiveness and the 

intercept of own disruptiveness may explain the similarity in the correlational patterns of those 

variables with both slope and intercept of social acceptance. Finally, as to be expected, the 

correlational patterns of early disruptiveness measured at age 6, mirrored the correlational patterns of 

the subsequent intercept of disruptiveness. Table 2 also shows the links of the substantive constructs to 

a dummy variable that contrasted participants who were either in the medium high or high smoking 

trajectory with participants who were in the low trajectory. As described below, the links of the 

predictors (i.e., own disruptiveness at age 6, slope and intercept of disruptiveness, friends' 

disruptiveness, and slope and intercept of social acceptance) to medium and high trajectory groups did 

not differ and thus the two groups could be collapsed. As expected, initial disruptiveness was 

positively linked to adolescent smoking, whereas initial social acceptance was negatively linked to 

adolescent smoking. However, both links were only low. 

The negative link between slope of disruptiveness and adolescent smoking indicated that 

children who showed time-related decreases in disruptiveness were more likely to initiate smoking in 

adolescence. The interpretation of the latter finding may be facilitated by (a) the finding, described 

above, that decreases in disruptiveness were associated with increases in social acceptance and (b) the 

finding that increases in social acceptance were associated with adolescent smoking. However, we had 

no assumptions regarding the link of age-related changes in own disruptiveness and smoking. Contrary 

to our expectations, friends' disruptiveness was unrelated to adolescent smoking. Thus, given the 

present hypotheses and the present patterns of correlations, Baron and Kenny's (1986) conditions of 

mediation were only met with respect to the slope and intercept of social acceptance as potential 

mediators and the intercept of own disruptiveness. 
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Table 2 

Zero-Order Correlations of Predictor Variables 

 

 

 

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

 

8 

 

9 

1.  Socioeconomic Status --         

2.  Sex -.19*** --        

3.  Parental Smoking -.09** -.02 --       

4.  Early Disruptiveness  -.06 -.25***  .03 --      

5.  I Own Disruptiveness  -.03 -.40***  .13***  .64*** --     

6.  S Own Disruptiveness   .02  .16*** -.07* -.41*** -.71*** --    

7.  I Social Acceptance   .15***  .10** -.13*** -.33*** -.50***  .37*** --   

8.  S Social Acceptance -.02 -.02  .14***  .13*** .19*** -.29*** -.26*** --  

9.  Mean Friends Disruptiveness  .07* -.52***  .04  .25***  .39*** -.21*** -.12***  .15*** -- 

10. Smoking1 Ages 13-15 Years .02* .19*** .10** .08** .11*** -.10*** -.13*** .19*** .01 

Note.  * = p < .05, ** = p < .01, *** = p < .001 two-tailed tests; Sex is coded such that 0 indicates girls and 1 indicates boys. I 

= Intercept, S = Slope. 1Smoking trajectories were coded 0 = low trajectory and 1 = medium and high trajectories. 

 

According to Baron and Kenny a mediational relationship in which Construct B (intercept and 

slope of social acceptance) mediates the link between Constructs A (own disruptiveness: intercept) 

and C (smoking trajectories) requires that (a) A is related to C, (b) A is related to B, and (c) B is 

related to C. Importantly, the latter link has to be established controlling for A and thus it has to be 

established in a regression framework.  

 

Predictive Analyses 

Hierarchical Polychotomous Logistic Regression Analyses. A hierarchical multinomial logistic 

regression analysis was performed to predict membership in the three smoking trajectory groups, using 

the Consistently Low group as reference category (Table 3). With respect to each step of the analyses, 

score tests for the proportional odds assumption showed insignificant p-values (0.07 to 0.19), 

indicating that odds ratios between adjacent outcome categories were not significantly different and 

were ordered (Tabachnick & Fidell, 2001, p. 543). Thus the associations of the predictors with the 

medium and high smoking trajectory groups were similar, although the levels of the predictors may 

have varied across trajectory groups. We therefore used logistic regression for ordered categorical 

outcomes. All variables in the regression equations were weighted according to the a posteriori 

probabilities that individuals are in a group to account for uncertainty regarding trajectory group 

membership. On the first step we included sex, socioeconomic status, and parental smoking as 

covariates in the model. In the second step, we added early disruptiveness as a control variable. In the 

third step, we tested whether the link between early disruptiveness and smoking was mediated the 

intercept and slope of own disruptiveness.  
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In the next step, we included friends' disruptiveness as a control variable, although the 

respective zero-order correlation was nonsignificant. In the last two steps we entered first the intercept 

of social acceptance and second the slope of social acceptance as potential mediators of the link 

between intercept of own disruptiveness and adolescent smoking trajectories. Results from the first 

step of the hierarchical logistic regression showed that only sex was consistently significant, with girls 

being more at risk to develop smoking (OR = 2.70, p < 0.001). No effects were found for 

socioeconomic status or parental smoking. In the second step, we included the direct effect of early 

disruptiveness on smoking as control variable. The results showed that early disruptiveness was 

positively associated with smoking (OR = 1.25, p = 0.05). The next step showed that, as expected, 

after inclusion of the intercept of own disruptiveness (OR = 1.48, p = 0.05) the link between early 

disruptiveness and smoking trajectories was no more significant. Thus the intercept of own 

disruptiveness mediated the link between early disruptiveness and smoking trajectories. In contrast, 

the slope of own disruptiveness did not uniquely explain variance of smoking trajectories. The latter 

finding explains why the overall effect of this step was only marginially significant (p < .10). 

 

Table 3 

Hierarchical Polychotomous Logistic Regression Analysis Predicting Smoking Trajectory Groups 

  Overall Model Statistics Odds Ratio Estimates 

  ∆ χ2 (df) p ∆ R2 Predictor 

χ2
 (df) 

p ORs Lower Upper 

Step 1a 22.56 (3) .0001 0.049      

 Sex    18.93 0.0001 2.70*** 1.73 4.22 

 Socioeconomic Status    0.61 ns 1.09 0.88 1.36 

 Parental Smoking    2.13 ns 1.18 0.95 1.46 

Step 1b 3.89 (1) .05 0.008      

 Own Disruptiveness (Age 6)    3.77 0.05 1.25* 0.99 1.57 

Step 2 4.88 (2) .09 0.018      

 Own Disruptiveness (Age 6)    0.07 ns 1.04 0.79 1.38 

 Intercept Own Disruptiveness (Age7)    3.75 0.05 1.48* 1.00 2.19 

 Slope Own Disruptiveness (Age 7-12)    0.26 ns 1.09 0.79 1.48 

Step 3 0.52 (1) .47 0.002      

 Friends’ Disruptiveness (Age 7-12)    1.27 ns 1.17 0.90 1.5 

Step 4 0.65 (1) .42 0.002      

 Intercept Social Acceptance (Age 7-12)    0.63 0.43 0.90 0.70 1.16 

Step 5 3.72 (1) .05 0.008       

 Intercept Own Disruptiveness (Age7)    2.57 ns 1.41 0.93 2.16 

 Slope Social Acceptance (Age 7-12)    3.64 0.05 1.26* 0.99 1.60 
 

Note. Sex is coded such that 0 indicates boys and 1 indicates girls. * = p < .05, ** = p < .01, *** = p < .001, two-tailed tests. 

The change in χ2  and R2  reported in the second and in the fourth column is a change compared to the χ2  and R2 in step 1. 

 

The next step showed that friends' disruptiveness did not uniquely explain variance of smoking 

trajectories as already indicated by the zero-order correlations. The step revealed that the intercept of 
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social acceptance also did not uniquely explain variance of smoking trajectories. Finally, adding the 

slope of social acceptance in the last step, explained a significant amount of variance of smoking 

trajectories. Increases in social acceptance increased the odds of being in the medium and high 

smoking trajectories by 26%. The odds ratio of the intercept of own disruptiveness was no more 

significant, although the decrease of the odds ratio between this final step and step 2 was only small (∆ 

.07). Thus, the data provided evidence for partial mediation. Finally, the data provided no evidence for 

interaction effects of predictors with gender. 

 

Discussion 

 

The purpose of this study was to examine the mediating role of social acceptance within the 

peer group and affiliation with disruptive peers with respect to the link between early disruptiveness 

and smoking trajectories during the first part of adolescence. First, the results confirm the existence of 

distinct clusters of individual smoking trajectories in this period of development (i.e., ages 13-15 

years). Second, they suggest the mediating role of a positive linear change with time (i.e., slope) in 

peer acceptance and of the stability of personal dispositions (i.e., disruptiveness). These two sets of 

results will be discussed in turn. 

 

Smoking Trajectories  

With respect to smoking, a parametric group-based approach identified three distinct clusters 

of individual trajectories, which is in accordance with other studies that also found three trajectories 

(e.g., White, Pandina, & Chen, 2002). These findings not only provide  evidence for distinct groups of 

smokers, but through the shape of the trajectories support the idea of a stagewise development of 

smoking (Mayhew et al., 2000). Notably, the increase of smoking for both the high-rate group and the 

medium-rate group was stronger between ages 13 and 14 than between ages 14 and 15. This supports 

the notion that smoking starts as experimental behavior; but over time develops into a more frequent 

habit. The trajectory of individuals in the high-rate group reflected a more intense smoking behavior, 

which can be explained by a lead in development of smoking behavior. Adolescents in this cluster 

showed early adoption of smoking, therefore they have probably progressed beyond the level of 

smoking in the medium-rate group at the time of the first measurement and smoking has developed 

sooner, and become a more integrated part of the young adolescents’ life, whereas smokers in the 

medium-rate group still smoked on a less regular basis. 

 

Predictors and mediators: The technical aspects 

 We found that age 6 disruptiveness was negatively related to the intercept of social 

acceptance, which is in line with prior studies that found that early disruptiveness is likely to be 
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disapproved by normative peers (e.g., Allen et al., 2005). Over time, results show a decrease in 

disruptiveness. Parallel with this decrease in disruptiveness during early adolescence, the results 

showed an increase in social acceptance. This decrease in disruptiveness may indicate that early 

disruptive children increasingly share the same norms as their peers, which in turn leads to a higher 

social acceptance score. 

The main question addressed in this study referred to possible mediation from peer 

experiences on the link between early disruptiveness and smoking. First, this hypothesis implies a 

positive relationship between early disruptiveness and smoking, which we indeed found. This is in line 

with other studies showing that early disruptive children are more at risk for substance use (Hawkins 

et al., 1992; Patterson et al., 1991; White et al., 1990). However, it appeared that this relationship was 

mediated by the intercept of own disruptiveness and the increasing slope of social acceptance, thus 

implying a dual role of status. These findings replicate the findings of the two-wave study conducted 

by Allen et al. (2005), who found support for the dual role of popularity in adolescence, or the so-

called popularity-socialization hypothesis. On the one hand normative socialization processes by peers 

cause a decrease in disruptive behavior, whereas on the other social acceptance increases the risk for 

(minor) deviant behavior. The fact that it was the increasing slope rather than the intercept of social 

acceptance that mediated the link between early disruptiveness and smoking, suggests that social 

acceptance at a younger age does not predict smoking; only later in time, does social acceptance 

become a predictor of smoking. This is in line with our expectation and may be an indication of the 

fact that children at an early age are more likely to endorse adult norms, whereas closer to the time of 

possible smoking onset they become more tolerant to minor deviant behavior, such as smoking.    

In the introduction we suggested the possibility of a mediating effect of friends' disruptiveness 

on the link between early disruptiveness and smoking; however, we found no support for this 

hypothesis. The mediating effects of affiliation with disruptive peers found in previous studies where 

smoking was not the outcome may have been caused by the more deviant nature of the outcome in 

those studies (e.g. violence, delinquency). Given that smoking is still a tolerated and possibly 

normative behavior during adolescence, the present  results indicate that one does not need disruptive 

peers to start smoking.  

 

Predictors and mediators: The theoretical implications 

There are a few explanations that may account for the mediation effect of the slope of social 

acceptance. Despite the larger normative peer socialization process disruptive children become part of, 

and which leads to a decrease in disruptiveness, these adolescents may still be more tolerant and 

susceptible to less conventional behavior. Within the boundaries of what is accepted by their peers, 

early adoption of smoking may be the most appropriate to give in to this tolerance. Another possible 

explanation is related to research on social images, stereotypes, and self-other identification (Engels, 

Scholte, Van Lieshout, De Kemp, & Overbeek, 2005). It has been shown that social images associated 
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with smoking affect the decision to start smoking (Aloise-Young, Hennigan, & Graham, 1996; 

Spijkerman, Van den Eijnden, & Engels, 2005). Similar processes may account for the decision of 

popular adolescents to smoke. Popularity of adolescents that were disruptive as a child may be based 

on characteristics or features such as rebelliousness and being cool. It is probable that popular 

adolescents would start smoking because the characteristics associated with smoking are perceived as 

similar to their own self-images, and thereby maintaining a consistent self-image.  

Strengths and limitations 

This study has offered insight into early predictors of smoking, and the role of two types of 

peer experiences that have been found individually to play a role in the process of smoking 

development. To our knowledge, this study is the first to explore the mediation of peer experiences on 

the link between early disruptiveness and smoking, whereas other studies focused on less acceptable 

behavior such as drug use, delinquency, and hostile behavior (Allen et al., 2005). Other unique 

features of this study relate to the long prospective approach that was used. Early disruptiveness was 

measured at age 6, peer experiences and own disruptiveness at ages 7 through 12 years, and smoking 

was assessed at ages 13, 14 and 15 years. More than studies that used either one or two time points to 

measure peer experiences, the approach used in the current study allows us to draw conclusions about 

the predictability of an early precursor of smoking and take into account other factors that affect this 

predictability over time. Furthermore, measured peer experiences and disruptiveness assessed at more 

than one time point form reliable measures and illustrate the dynamic character of these concepts. 

Finally, using a combination of adolescent, peer, teacher and mother reports, the risk of shared 

common variance between the predictors and the outcome has been reduced.  

Despite these strong features, there are some limitations need to be discussed. The participants 

were all French speaking, Caucasian, and inhabitants of a small city in the northwestern Quebec, 

which may limit the generalizability of the findings. There is evidence that the behavior of popular 

people is often shaped by the local norms (Becker, 1970; Valente et al., 2003). The results illustrating 

that a higher sociometric status leads to an increased risk for smoking, may imply that smoking within 

this specific social setting is considered as a normative behavior. Findings may differ in communities 

where norms with respect to smoking are different. For example, in a community where smoking is 

strongly disapproved, a higher social acceptance may not lead to smoking since it is not supported by 

the norms within that culture (Becker, 1970; Valente et al., 2003).  

To assess adolescent smoking, we asked participants how often they smoked during the last 

year and how often they currently smoked at three times of measurement (age 13, 14 and 15 years). A 

composite score of these two questions on smoking was used as a smoking indicator. Although studies 

have shown that self-reports on smoking are reliable as long as confidentiality is guaranteed, reports 

by multiple informants would have given a more adequate and reliable picture of smoking 

development. Moreover, had we included even more measurement time points on smoking we could 

have explored whether the difference in smoking between the high-rate and the low-rate groups 
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diminish over time, i.e. whereas adolescence has been viewed as an important period for the 

development of a self-concept (Harter, 1986), it is possible that popularity and social acceptance 

become less important as the adolescents grow older.  

The findings of this study reveal important opportunities for prevention. Whereas the behavior 

of popular adolescents is shaped by the norms within the peer group, the perception of what is 

normative is shaped by popular members within the peer group (Lomas, Enkin, Anderson, Hannah, 

Vayda, & Singer, 1991; Soumerai et al., 1998; Valente et al., 2005). Early within-school prevention 

campaigns should aim at both increasing zero tolerance towards smoking, and tackling the link 

between popularity and smoking. If popular adolescents feel that smoking is not a prerequisite for their 

popularity, they may not feel the need to initiate smoking within their group (Becker, 1970); this may 

eventually help to establish a climate in which smoking is not desirable and possibly even disapproved 

(Unger et al., 2005).  

 

Conclusions 

Whereas most studies focus on proximal factors that predict smoking, the present study 

provides new evidence suggesting that peer experiences are important in predicting adolescent 

smoking (even years before initiation of smoking takes place) through social acceptance by the peer 

group. The results show that one does not need disruptive friends to start smoking. Further, affiliation 

with peers causes mutual regulation of behavior and therefore a decrease in disruptive behavior; 

whereas simultaneous rise in social acceptance is associated with an increased risk to develop 

smoking. The study also shows that popularity within the peer group serves as both a positive and a 

negative factor; popularity is associated with a decrease in disruptive behavior, whereas growing 

popularity increases the risk to develop smoking.  
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Abstract 

 

This study examined the role of friends’ attitudes on own adolescent smoking. With a longitudinal 

design following a community sample of early adolescents (N = 203), growth mixture modelling was 

used to identify three trajectories with distinct profiles of smoking behavior (12-14 years): a low-rate 

group, an increasing-rate group, and a high-rate group. Own and friends’ attitudes at age 11 years 

were not significantly related to smoking. However, in the increasing-rate group (comparing to the 

low-rate group), friends’ attitudes interacted with both friends’ and own social acceptance. Friends’ 

attitudes were associated with membership in the increasing-rate group if friends were lowly 

accepted. The link between friends’ attitudes and membership in the increasing-rate group was 

stronger for children with a low social acceptance score. Other than for the high-rate group, for which 

causal factors of smoking may be located early in childhood (e.g., personality, SES), social acceptance 

appears to be important in smoking for the increasing-rate group. These results imply that among low-

accepted adolescents in this particular group, smoking is considered to have social benefits. 

Implications are discussed. 
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Introduction 

 

Worldwide, every day between 80,000 and 100,000 children start smoking (WHO, 2005). For 

example, in the United States alone every day 4,000 adolescent try their first cigarette, while another 

2,000 become regular or daily smokers (CDC, 2006). Socio-psychological theories of health behavior 

and empirical research suggest that smoking initiation and its timing is influenced by a broad array of 

individual and social environmental factors. Among the most powerful sources of social influence are 

peers (e.g., Kobus, 2003). Peer smoking is considered to be a strong predictor of adolescent smoking 

(Alexander et al,  2001; Conrad et al, 1992; Prinstein et al, 2001; Urberg et al, 1997). In particular, 

friends have been found to be relatively homogenous in terms of smoking behavior (Bauman and 

Ennett, 1996).  

When focusing on friends as an early predictor of smoking it appears to be more useful to 

focus on friends’ attitudes toward smoking instead of the actual smoking behavior. The effects of 

friends' attitudes may precede the effect of friends' actual behavior, in particular if friends may not 

have started smoking, yet at younger ages. Attitudes that ultimately might lead to smoking are formed 

years before adolescence or the actual point of smoking onset and therefore, a closer look at own and 

friends’ attitudes may help to predict smoking. However, until now research on smoking-attitudes and 

actual smoking has been hindered by two limitations related to assessing attitudes: many studies based 

peer attitudes exclusively on adolescents’ own perceptions of friends’ attitudes. Moreover, they did 

not consider effects of social acceptance within the peer group. Adolescents' own and their friends' 

social acceptance may affect the extent to which adolescents are receptive to peer influence with 

respect to smoking. For example, low social acceptance may make adolescents susceptible to friends' 

ideas that smoking results in heightened social acceptance. Thus, the present study looked directly at 

friends' own attitudes instead of focusing on children’s perception of friends’ attitudes. Furthermore, 

this study tested the moderating role of own and friends’ social acceptance that may affect the link 

between attitudes and smoking using sociometric information.  

 

Attitudes  

Own attitudes. The attitude concept has been a central construct in social psychology for 

decades and expresses the positive or negative evaluation of an object or behavior. Moreover, attitudes 

and behavior have been found to be directly related (Engels et al, 1999; Flay et al, 1998; Harakeh et al, 

2004; Hanson, 1997; Otten et al, in press). Other studies based on the Theory of Planned Behavior 

indicated that – compared to other predictors such as social norms and self-efficacy – attitude is the 

strongest predictor of behavior. Moreover, with respect to smoking several longitudinal studies have 

found that people’s own attitude toward smoking is predictive of future smoking behavior (De Vries et 

al, 1995; Godin and Kok, 1996; Hanson, 1997; Hill et al, 1997; Otten et al., in press). Castrucci, 

Gerlach, Kaufman, and Orleans (2002) for example showed that positive attitudes toward tobacco use 
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are associated with a greater likelihood of experimenting with cigarettes and becoming a regular 

smoker. Thus, to effectively prevent children from smoking, campaigns should not only concentrate 

on environmental factors close to the moment of onset, but also on factors such as attitudes that 

already start to have an effect long before the moment of onset. Support has been found for the 

assumption that the formation of a positive or negative evaluation of smoking behavior may take place 

early in life. For instance, Dalton and colleagues demonstrated that already preschool children are 

familiar with and have attitudes about smoking, and they possess cognitive scripts of adult social life 

in which use of tobacco plays a central role (Dalton et al, 2005). Thus, early prevention may be 

necessary to improve an anti-smoking attitude toward smoking and help to enhance self-efficacy, 

which in turn may affect receptivity to later smoking.  

Peer attitudes. Adolescents may learn new attitudes, at least in part, through interaction with 

peers. Perceived peer attitudes have been found to have a strong effect on the adolescents' own 

attitudes and subsequent behavior (Hansell and Mechanic, 1990; Iannotti and Bush, 1992; Stacy et al, 

1992; Stanton and Silva, 1992). However, these studies used own perceptions of peer attitudes and 

thereby ignored the fact that perceptions of peer attitudes may be partially shaped and biased by own 

attitudes. It is plausible that adolescents who smoke, or have a pro-smoking attitude, overestimate the 

prevalence of smoking among their peers, or the extent to which peers have a positive attitude toward 

smoking, according to the “false consensus effect” (Botvin et al, 1992; Ross et al, 1977; Sherman et al, 

1983). Overestimation of others’ attitudes or behavior may also be due to “pluralistic ignorance” or 

adhering to a norm that nobody privately endorses. For instance, Prentice and Miller (1993) 

demonstrated that students engaged in behaviors, such as excessive drinking, because they believed 

that their peers were comfortable with heavy drinking. Similar effects may occur with respect to 

smoking. Therefore it would be more appropriate to look at friends’ attitudes as reported by the friends 

themselves. However, no study has prospectively tested the impact of friends’ attitudes towards 

smoking on development of smoking in adolescence.  

 

Social Acceptance  

 During adolescence, social acceptance by peers and peers' influence on smoking become 

increasingly important (e.g., Hu et al, 1995). From a self-regulation or coping perspective (e.g., 

Bandura, 1996), adolescents are likely to adopt alternative and new action strategies if they perceive 

that they have failed to reach the valued goal of being socially accepted. In contrast, highly accepted 

adolescents may be less motivated to adopt new strategies and attitudes. Thus, adolescents who are 

lowly accepted among peers are more likely to adopt positive attitudes toward smoking communicated 

by friends than adolescents who are highly accepted. By the same token, lowly accepted adolescents 

may also be the friends who generate and communicate the idea to their friends that smoking serves to 

improve social acceptance. On the other hand, a friend who is highly socially accepted may appear to 

be a more credible source of information in this regard. Friends who are socially accepted should 
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know the better strategies to achieve social acceptance than friends who failed to achieve that goal. 

However, given that friends tend to be similar with respect to their social acceptance, a popular 

friends' opinion about smoking may not be readily available for lowly accepted adolescents who are 

prone to adopt new attitudes. Thus, lowly accepted friends may teach lowly accepted adolescents 

positive attitudes about smoking. Taken together, the link between friends’ attitudes and subsequent 

adolescent smoking may be stronger for (a) adolescents who are lowly accepted among peers than 

adolescents who are highly socially accepted and/or (b) friends who are lowly accepted among peers 

than friends who are highly socially accepted. 

 

Smoking Trajectories 

In contrast to hierarchical and latent growth-curve modeling, growth mixture models can test 

whether subgroups of individuals exist within the population that follow qualitatively distinct 

developmental trajectories on a specific variable of interest that is repeatedly measured over time (i.e., 

latent trajectory groups; for a detailed description, see, e.g., Muthén and Muthén, 1998-2004; Nagin, 

1999). This group-based approach considers simultaneously the time of initiation, the changes in 

smoking behavior over time, and the absolute level of smoking. Previous studies that used this 

approach identified different numbers of groups with distinct profiles of smoking behavior (e.g., 

Audrain-McGovern et al, 2004; Abroms et al, 2005). These studies investigated longer periods and/or 

older children than in the present study and were therefore more likely to identify four or five different 

trajectories. A previous study (Vitaro et al, 2004) that examined the age range between 11 and 15 

years found beginning from age 11 years until age 13 years that every year a new group of adolescents 

initiated smoking. After age 13 years no new group was found in this study. Thus, in total this study 

found four trajectory groups (i.e., an early, two late, and one never or experimenter group). On the 

basis of these previous findings, and since we focused on age period from age 12 years to age 14 

years, we expected three groups that differed in both the onset and the pattern of smoking behavior 

(i.e., smoking rate or number of cigarettes). More specifically, we expected to find a group that never 

initiates or only experiments with smoking; one group that initiates smoking during the period of 

assessment and shows a large increase in smoking rate over time, and one group that already has 

initiated smoking at the first time of measurement and still increases in intensity over time. Previous 

studies suggested that early onset of smoking is influenced by factors such as personality and 

socioeconomic status that may exert their influence already early, whereas friends' smoking exerts its 

influence later in adolescence (e.g., Vitaro et al, 2004). This is in line with our assumption that 

adolescents learn from their friends that smoking enhances social acceptance. Thus, they may emulate 

of friends’ smoking attitudes because they expect to earn specific social rewards within the social 

hierarchy (Prinstein et al, 2003; Prinstein and Wang, 2005; Simons-Morton et al, 2001; Urberg et al, 

1991).   
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The present study 

By examining associations between attitudes and adolescent smoking trajectories, the present 

study addressed three goals. The first goal was to identify groups of adolescents that differ with 

respect to the timing of onset and rate of increase of the number of cigarettes they smoke during a 

week during the age period of age 12 years to age 14 years. Specifically, we expected a group that 

never initiates or only experiments with smoking, an early onset group with a high and increasing rate 

of smoking, and a late onset group that rapidly increases smoking. Given that friends are rather 

homogeneous with respect to both smoking and age (e.g., Engels et al, 1997) we expected to find 

similar trajectories for friends' smoking during this age period. Specifically, we examined the average 

scores of the number of cigarettes smoked per week as reported by adolescents' four best friends and 

hence smoking of adolescents' friendship network. Membership of adolescents' friends in the latter 

trajectory groups served as a control variable when examining our hypotheses regarding adolescents' 

own membership in trajectory groups. Thus, we controlled for the concurrent development of friends' 

smoking behavior, when addressing the next goals of our study. Notably, this control variable conveys 

more information than when controlling for friends' smoking at a single time point. Moreover, friends' 

concurrent effects should be stronger than friends' prospective effect at age 11 year. In addition, at this 

early age only a minority of friends' may have already initiated smoking. The second goal of our study 

was to examine the prospective associations adolescents' own attitudes and adolescent smoking 

trajectory membership as well as the prospective associations of the four best friends' attitudes and 

adolescent smoking trajectory membership. In other words, we examined whether own and friends' 

attitudes at age 11 years are linked to subsequent development of adolescents' smoking between age 

12 years to age 14 years. We assumed to find a link between friends’ attitudes and smoking 

trajectories even after controlling for own attitude that has previously been shown to be linked to 

adolescent smoking. Parental smoking, SES, and friends' smoking also have been found to influence 

adolescent smoking (e.g., Vitaro et al., 2004). We thus controlled for their effects. The third goal was 

to test whether the links between friends’ attitudes and adolescent smoking trajectories is moderated 

by friends’ and own social acceptance. We expected that the link between friends’ attitudes and 

subsequent adolescent smoking may be stronger for (a) adolescents who are lowly accepted among 

peers than adolescents who are highly socially accepted and/or (b) friends who are lowly accepted 

among peers than friends who are highly socially accepted. 

 

Methods 

 

Study Sample  

Participants were 203 French-Canadian children (98 males, 105 females) who attended five 

schools in a small urban community in western Quebec (Canada) and who were part of an initial 

sample of 284. Data of 81 participants were missing at more than 2 times of the 4 times of 
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measurement. The participants lost through attrition did not differ from the participants included in the 

study regarding any of the measures assessed at the first time of measurement. All participants were in 

grade 5 (N = 109) or in grade 6 (N = 94) at time of the first measurement1 (Mean age = 10.93; SD = 

.73, min = 9.0, max = 13.0). Predictors were assessed at T1 (≈ 11 years old). Smoking was assessed at 

each of the 4 annual waves of data collection. After grade 6, the children all attended the same large 

high school. Children’s socio-economic status as assessed by Statistics Canada was in the middle and 

upper range. The vast majority of the participants were Caucasians and French speaking (> 90%). 

 

Measures 

Smoking behavior. Smoking behavior was assessed at all four times of measurement using two 

items. The first item referred to the number of cigarettes smoked during the week. The second item 

assessed the number of cigarettes smoked the day before data collection. The latter number was 

multiplied by seven. The correlation coefficients of this pair of items were r = .90, r = .89, and r = .91 

at time 2 to time 4, respectively. Next, a composite score of the two items was created by averaging 

both items. The latter mean values were rounded to the next integer. At the first time of measurement 

only 4% of the participants reported that they have smoked one cigarette last week and only a single 

participant reported a consumption of 20 cigarettes. Thus, 96 percent of the sample had not initiated 

smoking, yet. Consequently, we did not include smoking at T1 as a control variable in our analysis. 

For the mean levels at the subsequent times of measurement see Table 1.  

Friends’ smoking behavior.  Participants were asked to nominate up to four friends in their 

classroom, which made social acceptance scores, attitudes and information on smoking available for 

all nominated children. For social acceptance, attitudes and friends’ smoking scores of all nominated 

(reciprocal and unilateral) friends were included. Friendship nomination was limited to the classroom 

because classroom composition remained stable throughout the year, and participants spent all of their 

in-school time within the same classroom. One might argue that limiting nominations to the classroom 

would restrict selection of friends; however, scholars have found that a majority of elementary school 

friends selects a best friend among their classmates even when given the opportunity to nominate a 

friend from outside the classroom (Kupersmidt et al, 1995). To represent each participant’s degree of 

smoking friends' affiliations, the smoking behavior scores (see above) for his/her friends were 

averaged across all nominated friends, following the approach used by Berndt and Keefe (1995). The 

latter mean values were rounded to the next integer. 

  Parental smoking. Two items were used to assess parental smoking behavior; 1) Does your 

mother smoke?; Does your father smoke? These items could be scored on a four-point scale ranging 

from (1) Not at all, (2) Occasionally, (3) Regularly, and (4) Very often. An average score was 

                                                 
1 As preliminary analyses we tested whether any of the measures used in the study was significantly different 
across the two cohorts that were in grade 5 and grade 6 at T1. A series of t-tests yielded nonsignificant results. 
We thus collapsed the measures across cohorts.    
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computed using both items for two-parent families and only the relevant item for single parent 

families. The correlation of parents’ smoking was .44.  

Attitude toward smoking.  Attitude toward smoking was assessed at T1 by using three items 

that concerned the social benefits (Botvin et al, 1990). Statements were introduced, such as, “A guy 

who smokes has a lot of friends”; “Boys like girls who smoke a lot”, and “Girls are attracted to guys 

who smoke”. For each of these items the participant had to respond on a five-point Likert scale with 

response categories ranging from “Not True” (1) to “True” (5). Individual total scores were calculated 

by averaging across item scores (Cronbach’s alpha = .75, M = 2.81, SD = .56). 

Friend's attitude toward smoking. For each of the participants, attitude toward smoking (see 

above) of his/her friends were averaged across all nominated friends. 

Social acceptance. A standard sociometric nomination procedure was used to assess 

participants’ social acceptance at age 11. Each participant was given a classroom roster with all 

classmates’ names. Each participant was then asked to nominate three classmates he or she liked most 

(positive nominations) and three classmates he or she liked least (negative nominations). A social 

acceptance score was then computed for each participant following the criteria outlined by Coie, 

Dodge, and Coppotelli (1982). Specifically, the total number of received positive nominations was 

calculated for each participant and z-standardized within classroom to create a total Liked-Most-score 

(LM). The total number of received negative nominations was calculated for each participant and z-

standardized within classroom to create a total Liked-Least-score (LL). The LL-score was then 

subtracted from the LM score to create the Social Acceptance score, which was again z-standardized 

within classroom (Coie and Dodge, 1982; Prinstein and Wang, 2005). 

Friends’ Social Acceptance. For each of the participants, social acceptance (see above) of 

his/her friends were averaged across all nominated friends. 

Annual Family Income. Annual family income was measured in units of 5000 CAD ranging 

from 5000 or less to 70,000 or more. The modal family income was 60,000-64,000 CAD (skewness = 

-1.21, kurtosis = 0.92).  

 

Data Analysis  

Analyses in the present study proceeded in two blocks. First, we used a recently developed 

semi-parametric clustering technique to identify groups of adolescents with distinct longitudinal 

trajectory profiles of smoking across ages 12 to 14 years (TRAJECTORIES; Nagin, 1999; henceforth 

referred to as TRAJ). Using maximum-likelihood estimation, the TRAJ procedure (a) empirically tests 

whether different groups with distinct trajectories exist in the population, and (b) provides an 

empirical basis for determining the number of groups and the shapes of the trajectories in the different 

groups that best fit the analyzed data. A detailed description of the statistical rationale underlying the 

TRAJ estimation procedure is given elsewhere (i.e., Jones et al, 2001; Nagin, 1999). In a second set of 

analyses, we used the latter procedure to identify groups of the adolescents' friends with distinct 
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longitudinal trajectories of smoking. Friends' membership in one of the trajectory groups was used as a 

covariate in the second block of the analyses. Hierarchical multinomial logistic regression analysis 

was performed next to predict adolescents' membership in one of the smoking trajectory groups. In a 

first step, covariates were included to predict membership in the trajectory groups. Aside of sex, socio-

economic status, parental smoking, own attitude, and friends' trajectory group membership was 

included as a covariate. Thus, we controlled for the concurrent development of friends' smoking when 

predicting adolescents' own smoking. In a second step, we included friends' attitude about smoking, 

and own as well as friends' social acceptance as predictors. Finally, interaction terms of the predictors 

were included in the equation to test the hypothesized moderating effects. 

 

Results 

 

Identification of Smoking Trajectories 

We used the TRAJ procedure to empirically test whether different groups with different 

longitudinal smoking profiles exist for both own and fiends’ smoking across ages 12 to 14 years. Both 

own smoking and friends' smoking represented count variables of the number of cigarettes smoked 

during the previous week, that also included a large number of zeros, we used a Zero-Inflated Poisson 

distribution as the basis of model estimation; a Zero-Inflated Poisson distribution changes the mean 

structure of the pure Poisson model and therefore improves the predictive quality of the model 

(Lambert, 1992).  

We first specified a single-group model and then tested a series of alternative models, 

increasing the number of groups. We used the Bayesian information criterion (BIC), the classification 

likelihood criterion (CLC; Biernacki and Govaert, 1997), and the integrated completed likelihood 

criterion (ICL–BIC; Biernacki et al, 2000) to evaluate model fit. Model specification included linear 

trajectories for all groups for both sets of analyses (i.e., own and friends’ smoking). The BIC (Own: 

2245.04; Friends: 2820.08), the CLC (Own: 2392.69; Friends: 2915.19), and also the more 

conservative ICL-BIC (Own: 2466.81; Friends 2987.36) indicated that a three-group solution better 

fitted the data for both own and friends’ smoking compared to the single and the two group solution. 

Although a four group model had superior fit2, we selected the more parsimonious three-group model 

for both own and friends' smoking. In the four-group model, the already rather small group that 

showed an increasing rate of smoking over time was split into a group with a steeper increasing slope 

and a group with a less steep increasing slope. Thus, for both own and friends’ trajectories the four-

group model did not provide a real gain in information but resulted in small groups.  

Both the observed and estimated trajectories for own smoking are depicted in Figure 1. The 

first group was composed of adolescents who displayed hardly or no smoking at all across each time 

                                                 
2 For a four-group model: Own: BIC = 2141.16, ICL-BIC = 2423.47; Friends: BIC: 2678.11, ICL-BIC = 2901.08 
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of measurement, and was estimated for 46.87% (n = 145) of the population, the low-rate group 

(Intercept = -1.48, SE = .47, p < .01, Slope = 1.45, SE = 2.5, p < .000). A second group started also 

low but showed a trajectory of increasing smoking over time (Intercept = 2.01, SE = .09, p < .000, 

Slope = 0.83, SE = .48, p < .000) and was estimated at 33.7% (n = 37) of the population (increasing-

rate group). The third group was estimated to comprise 19.4% (n = 21) of the population, and was 

composed of adolescents that already started with a relatively high intercept and an age-related linear 

increase (Intercept = 3.92, SE = .04, p < .000, Slope = 0.19, SE = .30, p < .000), the high-rate group.  
 

Figure 1. Longitudinal profiles of own smoking over the course of ages 13 to 15 years 
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Note. The solid lines represent predicted trajectories and the dashed lines represent observed trajectories of smoking in the three 

trajectory groups. The predicted trajectories are based on the trajectory coefficient estimates obtained from the TRAJ procedure 

for each of the three groups (see text). The observed trajectory of a given group is based on the mean number of cigarettes at 

each time of measurement of all individuals assigned to this group. 

 

For each individual in the sample, posterior probabilities of group membership estimate the 

probability of belonging to each group (e.g., Jones et al., 2001). The posterior probability estimate for 

a group in which individuals are classified should approach 1, since it is this group that best conforms 

to their behavior, whereas the posterior group estimate for a group to which individuals are not 

assigned should be close to 0. The average posterior assignment probability for the individuals 

assigned to a specific group indicates the precision of group classification based on the estimated 

model. The average probabilities for the three assigned groups of own smoking were .655 (SD = 0.19) 

(low-rate group), .991 (SD = 0.03) (increasing-rate group), and .998 (SD = 0.01) (high-rate group). 

Thus, for the increasing-rate and the high-rate groups excellent classification precision of the three-

group model was indicated. The lower posterior probability for the low-rate group was due to 

participants that experimented with smoking.  

With respect to friends’ smoking, the results regarding trajectory groups resembled the results 

for adolescents' own trajectory groups. Again, the first group was composed of adolescents who 

displayed hardly or no smoking at all across each time of measurement, and was estimated for 35.49% 
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(n = 117) of the population, the low-rate group (Intercept = -0.15, SE = .27, ns, Slope = 0.93, SE = 

1.48, p < .000). A second group also started low and showed a trajectory of increasing smoking over 

time (Intercept = 2.13, SE = .11, p < .000, Slope = 0.89, SE = .57, p < .000) and was estimated at 

28.01% (n = 36) of the population (increasing-rate group). Finally, the third group was estimated to 

comprise 36.50% (n = 50) of the population, and was composed of adolescents that already initially 

had a relatively high intercept and showed an age-related linear increase (Intercept = 3.89, SE = .04, p 

< .000, Slope = 0.22, SE = .23, p < .000), the high-rate group. With respect to classification precision 

of the three-group model for friends, the average probabilities for the three assigned groups were .616 

(SD = 0.30) (low-rate group), .994 (SD = 0.01) (increasing-rate group), and .970 (SD = 0.10) (high-

rate group). Here also, the lower posterior probability for the low-rate groups was due to participants 

that only experimented with smoking.   

 

Bivariate correlations  

Table 1 shows the bivariate correlations among all variables. Friends’ involvement in smoking 

is dummy-coded. A score of 0 indicated membership in the low trajectory group and a score of 1 

indicated membership in either the increasing or high trajectory groups. We used this parsimonious 

representation of friends' smoking involvement, because the two dummy variables contrasting the high 

and the increasing trajectory versus the low trajectory showed very similar patterns of correlations 

with the remaining variables. Friends' involvement in smoking was significantly linked to own attitude 

toward smoking and to the continuous counts of own cigarette smoking at ages 12, 13, and 14 years. 

Notably, friends' smoking was not linked to friends' attitudes toward smoking but friends' smoking 

was linked to adolescents own attitudes. Similarly, friends’ attitude was positively related to own 

smoking at ages 12, 13, and 14 years, whereas the corresponding links of own attitude to own smoking 

failed to be significant. Friends' attitude and own attitude were only lowly but significantly correlated. 

Own and friends' social acceptance scores were significantly correlated. Own social acceptance was 

linked to a negative own attitude towards smoking. In contrast, friends' social acceptance was 

independent of to their social acceptance. Finally, the correlations among own smoking at ages 12, 13, 

and 14 years were significantly. 

Regarding the remaining covariates, girls were more likely than boys to have a higher social 

acceptance score, were more likely than boys to smoke at age 12 and age 14 years. Children from 

families with a higher socio-economic status were less likely to have parents who smoked. Finally, 

children from parents who smoke were more likely to smoke at age 13 years. 
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Table 1 

Means, Standard Deviations, Minimum and Maximum Scores, and Zero-Order Correlations of Model 
variables 

Note.  *  p < .05, **  p < .01, *** p < .001 two-tailed tests; Sex is coded such that 0 indicates girls and 1 indicates boys. 

Socio-economic status, Parental smoking, own attitude towards smoking, friends attitude toward smoking, own social 

acceptance, and friends social acceptance were standardized. Therefore, means (0) and SD’s (1) are not reported. 

 

Multinomial Regression Analyses 

A hierarchical multinomial logistic regression analysis was performed to predict membership 

in one of the three smoking trajectory groups, using the low-rate group as reference category. On the 

first step of the logistic regression, we included sex, socio-economic status, parental smoking, own 

attitude toward smoking, and friends’ smoking involvement as predictors in the model. On the second 

step, we added friends’ attitudes towards smoking, friends’ social acceptance, and own’ social 

acceptance. On the third step, we tested whether the predictive links of the friends’ attitudes towards 

smoking to own smoking were moderated by own or friends’ social acceptance scores. In order to test 

an interactive effect between friends’ and own social acceptance and friends’ attitudes towards 

smoking, we added the following two-way interaction terms on step 3a: friends’ attitudes towards 

smoking x friends’ social acceptance. On step 3b we added: friends’ attitudes towards smoking x own 

social acceptance. A three-way interaction term was included on step 3c; friends’ attitudes towards 

smoking x friends’ social acceptance x own social acceptance. 

The results from the first two steps of the logistic regression showed that sex, socio-economic 

status, and parental smoking did not significantly contribute to the odds of following either the 

increasing or the high-rate smoking trajectory. However, participants were significantly more likely to 

follow an increasing-rate smoking trajectory (odds = 8.13, p < .001) or a high-rate smoking trajectory 

(odds = 25.23, p < .001) if their friends were involved in smoking. 
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10 

Mean 

(SD) 

Min- Max 

1. Sex --    

2. Socio-economic Status -.18* --   -5.58 – 1.16 

3. Parental Smoking  .01 -.21** --   -0.69 – 3.97 

4. Own Attitude (Age 11) .00 .03 .10 --   -1.10 – 3.44 

5. Friends Attitude (Age 11) .06 -.08 .01 .12 --   -1.32 – 3.31 

6. Own Social Acceptance (Age 11) .15* -.09 -.06 -.17* .05 --   -2.97 – 2.41 

7. Friends Social Acceptance (Age 11) .11 -.04 .01 .04 .02 .28*** --   -2.50 – 2.87 

8. Friends Smoking (Age 12-14) .00 -.05 .10 .17* .04 -.07 .01 --  .42 (.50) 0 - 1 

9. Own Smoking Age 12 .18* -.05 -.03 .07 .17* .04 -.09 .24*** --  2.29 (10.73) 0 - .80 

10. Own Smoking Age 13 .12 -.02 .17* .07 .16* -.04 -.02 .38*** .61*** -- 7.20 (17.62) 0 - .84 

11. Own Smoking Age 14 .15* -.07 .03 .07 .17* -.08 .09 .42*** .39*** .71*** 15.02 (25.31) 0 - .84 
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Table 2  

Multinomial Logistic Regression Analysis Predicting Smoking Trajectory Groups  
 

Overall Model Statistics Group-specific Odds Ratio Estimates  

χ2-Change (df) p Nagelkerke R2-

change 

Predictor 

χ2
 (df) 

p Increasing-Rate 

Group 

High-Rate  

Group 

Step 1 

Sex 

Socio-economic status 

Parental smoking 

Friends’ smoking involvement 

Own attitude 

Step 2 

Friends’ attitude 

Own social acceptance 

Friends’ social acceptance 

Step 3a 

Friends’ attitude x friends social acceptance 

Step 3b 

Friends’ attitude x own social acceptance 

58.51 (10)

8.28 (6)

 

14.73 (8)

15.36 (8)

.000

.000

.000

.000

.316

.038

.066

.069

2.46 (2)

.08 (2)

1.07 (2)

49.47 (2)

1.48 (2)

4.37 (2)

1.63 (2)

3.58 (2)

6.46 (2)

7.08 (2)  

 

ns

ns

ns

.001

ns

ns

ns

ns

.05

.05

 

.77 

.94 

.84 

8.13*** 

1.20 

 

1.40 

.76 

1.47 

 

.63* 

 

.54* 

 

 

 .43 

.96 

1.10 

25.23*** 

.88 

 

1.59 

.87 

1.02 

 

1.01 

 

1.16 

 
Note. Sex is coded such that 0 indicates boys and 1 indicates girls. *  p < .05, **  p < .01, ***  p < .001, two-tailed tests. The 

change in χ2  and R2  reported in the second and in the fourth column is a change compared to the χ2  and R2 in step 1. 

 

We did not find any main effects regarding own attitude or friends’ attitude on smoking. 

However, in step 3a,  the inclusion of the interaction term friends' attitudes towards smoking x friends’ 

social acceptance indicated a significant moderating effect of friends' social acceptance regarding the 

link between friends' attitudes and in membership in the increasing-rate group (p < .05). Similarly, in 

step 3b, the inclusion of the interaction term friends' attitudes x own social acceptance indicated a 

significant moderating effect of own social acceptance regarding the link between friends' attitudes 

and in membership in the increasing-rate group (p < .05). Finally, in step 3c the inclusion of both 

previous two-way interactions and the three-way interaction term friends’ attitudes towards smoking x 

friends’ social acceptance x own social acceptance resulted in a non-significant interaction effect (p > 

.05).  

To interpret the two interaction effects, we probed the observed interaction effects according 

to suggestions by Jaccard (2001). We examined the effect of friends’ attitudes toward smoking on 

membership in the increasing-rate smoking trajectory group at two levels of friends’ social 

acceptance; a low level of social acceptance (i.e., 1 SD below the mean), and a high level of social 

acceptance (i.e., 1 SD above the mean). Results of this procedure illustrated that the positive link 

between friends’ attitudes towards smoking and the increasing smoking trajectory group appeared to 

be stronger for children who had friends with low social acceptance scores (odds = 2.59, p < .01) than 

for children who had friends with high social acceptance scores (odds = 1.03, n.s.). This procedure 

was also conducted for the second interaction effect of own social acceptance on the link between 
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friends’ attitudes towards smoking and the increasing-rate smoking trajectory group. The positive link 

between friends’ attitudes towards smoking and the increasing trajectory smoking group was stronger 

for children with low social acceptance scores (odds = 2.53, p < .01) than for children with high social 

acceptance scores (odds = .75, n.s.). 

 

Discussion 

 

 Our findings suggest that there are three different groups that follow distinct smoking 

trajectories for both own and fiends’ smoking between age 12 and 14 years. For both own and friends' 

smoking, we found evidence for a consistently low group, a group with an initially low rate of 

smoking that increased over time, and an early onset group. Although we did not find main effects 

regarding friends' and own attitude toward smoking, we found that the link between later smoking and 

friends’ attitude toward smoking was moderated by both friends' and own social acceptance. These 

results support the idea that peer attitudes are linked to later behavior. Findings of this study extend 

empirical knowledge on smoking and the role peers play in this matter in different ways. First, using 

friends’ attitudes toward smoking as an early predictor informs us about the link between peer 

attitudes and own behavior. Apparently, as replicated by the present study, not only behavior is 

relatively homogenous among friends in terms of smoking but friends’ smoking is a strong predictor 

of adolescent smoking (Alexander et al, 2001; Conrad et al, 1992; Lynskey et al, 1998; Prinstein et al, 

2001; Urberg et al, 1997). The effects of peers go beyond behavior and starts in terms of attitudes even 

before smoking behavior has taken place.  

 As expected we found support for three groups with distinct trajectories of smoking. One 

group experimented with smoking at low levels or displayed no smoking at all across early 

adolescence (i.e., ages 12 to 14 years). The other two trajectories show different smoking behavior 

over time; one group initiated smoking early and remained high (high-rate group), whereas the second 

group started later than the previous group and showed increasing intensity of smoking (increasing-

rate group). These findings replicate previous findings (Vitaro et al, 2004), although most previous 

studies that concentrated on smoking trajectories found more than three groups since they investigated 

longer periods and older children, as mentioned before (Abroms et al, 2005; Audrain-McGovern et al, 

2004). Moreover, these results are in line with Moffitt (1993) who suggested that delinquency 

conceals two distinct categories of individuals. The same may be the case for minor antisocial 

behavior, such as smoking.  

A few explanations may account for not finding the expected main effects of own and peer 

attitudes on own smoking. Instead we found that (a) friends' attitudes showed significant bivariate 

correlations with the continuous counts of cigarettes adolescents smoked at ages 12, 13, and 14 years, 

whereas friends' attitudes was uncorrelated with their own smoking and (b) adolescents' own attitudes 

were linked to friends' smoking, whereas own attitude was uncorrelated with own smoking. Each of 
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these findings indicates that the attitude of the other respondent predicts the respective respondents 

subsequent behavior but not the own attitude of the respective respondent. The latter findings may 

provide some support that friends’ attitudes precede the development own attitudes. We argued that 

through interaction with peers, children learn new attitudes (e.g., Hansell and Mechanic, 1990; Ianotti 

and Bush, 1992), friends’ attitudes should precede the development own attitudes. However, our data 

does not allow to directly test this assumption, because own and friends’ social attitudes toward 

smoking were measured only once in this study.  

 Interaction analyses showed that social acceptance moderated the link between friends’ 

attitudes and smoking in the increasing smoking group. This is in line with the suggestion earlier 

mentioned that causal factors of smoking in the high-rate group may be located early in childhood 

(e.g., socioeconomic status, personality, and child rearing practices) (Vitaro et al, 2004), whereas 

proximal factors may be causal for smoking behavior in the increasing-rate group (e.g., peers, social 

rewards).  

First, we expected that the association between friends’ attitudes toward smoking and later 

smoking would be moderated by friends’ social status. We did find a significant link in the increasing-

rate group between friends’ attitudes and smoking if these friends were lowly-accepted. At first sight 

this may seem paradoxical. However, knowing that low-accepted adolescents have low-accepted 

friends (the bivariate correlation between own and friends’ social acceptance was r = .28, p < .001), it 

is likely that one or more of these friends have strong beliefs and attitudes about how smoking may 

have social benefits and subsequently could help to improve their social status. They may 

communicate these cognitions to the adolescents who, in turn, may change their attitudes.   

Second, our results showed that the positive link between friends’ social attitudes toward 

smoking and the increasing smoking group was stronger for children with a low social acceptance 

score than for children with a high social acceptance score. This supports our hypothesis that low-

accepted children are more susceptible to peer attitudes toward smoking and that low-accepted 

children may believe that endorsing friends’ attitudes and behavior may earn them social benefits and 

will and bring them in a higher position in the social hierarchy (Prinstein and Wang, 2005; Prinstein et 

al, 2003).  

These results show that smoking is considered to be positively associated with a higher social 

status within the increasing-rate group among low-accepted adolescents, which supports the idea that 

unlike the high-rate group, adolescents in the increasing-rate group are affected by environmental 

factors rather than individual factors.    

 

Limitations  

Future research should address some of the limitations of this study by looking at attitudes 

toward smoking from a more prospective view. Although our study contributes to an increased 

understanding of the role of friends’ attitudes, we were not able to capture the exact moment of 
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transmission of those attitudes. Prospective studies with more measurements over a longer period of 

time could help to capture the moment of transmission from attitudes from friends to children 

themselves. If at the first assessment of attitudes the link between own attitude toward smoking and 

later smoking is not present, but the link between friends’ social attitude toward smoking is, it should 

be possible to identify a critical time point on which attitudes are friends’ attitudes are emulated. 

Moreover, assuming that children at an early age endorse parental attitudes toward smoking (which 

may be expected to be negative), it would be important to examine at what point in time parents’ 

attitudes are “taken over” by attitudes by friends, or in other words; when do anti-smoking attitudes 

(endorsed by parents) turn into more pro-smoking attitudes (endorsed by peers). If this critical point in 

time could be identified, then this would help to implement campaigns most effectively.  

In the present study we focused on the role of potential moderators. However, it this may not 

cover the whole story. It is likely that mechanisms of mediation play an important role in the process 

of transmission of attitudes. Therefore, future studies should also test for mediating processes. For 

example, friends attitudes and own behavior could be mediated by a selection effect; it is conceivable 

that in forming new friendships, adolescents seek for peers that endorse similar attitudes as 

themselves. A developmental perspective is needed when studying the impact of psychosocial factors, 

such as peer attitudes, and social acceptance on smoking. For instance, it would be important to test 

whether the impact of peer attitudes as well as their actual smoking maintains their importance or 

become less important over time. Popularity and social acceptance are in particular important during 

adolescence and can be expected to become less important in early adulthood; what impact does this 

development have for the possibilities for successful smoking cessation and total smoking abstinence?  

Another limitation refers to the assessment of child smoking. We only used self-reports to assess 

smoking. It would have been more appropriate to validate these reports by means of physiological 

measures or by multiple informants. Nevertheless, the use of self-reports in studies on smoking is 

well-established has been proven to be reliable (Patrick et al, 1994). A final limitation refers to our 

sample size. Larger samples also may result in more fine-grained distinctions of developmental trends 

that still have a substantial number of members. Moreover, larger samples offer the opportunity to 

look at more moderators other than the ones we tested now. 

 

Implications 

The results of this study suggest that some children consider smoking as a behavior that may 

help to increase their social status. School campaigns should aim on breaking this link. Smoking 

should not be viewed at as a behavior which will pay off social benefits or which helps to acquire 

desired social images (Gibbons and Gerrard, 1995). Especially these social aspects refer to the benefits 

over a relatively short period of time and may play a more important role in a decision to smoke than 

the decision not to smoke for health reasons on the long run. Children, whose parents smoke, consider 

smoking as adult behavior and therefore smoking may help to feel adolescents more like an adult by 



Chapter 10 – Social Attitudes, Social Acceptance, and Smoking 
 

208

showing adult behavior (see Engels et al, 2006). Moreover, other studies have shown that popular 

children within the peer-group endorse norms and attitudes from those who they find popular, and 

subsequently introduce this behavior within the peer group (Lomas, Andersen, Hannah, Vayda, 

Singer, 1991) which may help to re-establish their social status.  

 

Conclusions 

Results of the present study showed that, in the group that showed increasing smoking rates, 

friends’ attitudes toward smoking were predictors of own smoking. This link was stronger if 

adolescents had a low social acceptance score, and if friends were lowly accepted. Our results support 

the idea that adolescents think that smoking will earn them social benefits and will help them to 

elevate their social status within the group. School campaigns should aim at preventing children from 

smoking not only by pinpointing the negative health consequences, but also by focussing on the social 

benefits that adolescents tend to attribute to smoking.   
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The aim of the present thesis was to study psychosocial factors of adolescent smoking. Additionally, 

some of the presented studies examined in greater detail the extent to which potential risk factors 

operate differently for adolescents with and without asthma. The following paragraphs briefly 

summarize the results of the studies presented in Chapters 2 to 10. Subsequently, we elaborate on 

some of the main themes in this thesis as discussed in the Introduction chapter, address limitations of 

the studies, and present some directions for future research. Finally, practical implications for future 

prevention and intervention programs are discussed.  

 

Summary of the main findings 

 

“To what extent is parental smoking (current and history) related to adolescent smoking 

behavior (lifetime and regular) and progressive adolescent smoking transitions?” The first three 

research questions posed in this thesis referred to the effect of parental smoking on adolescent 

smoking according to a Social Learning perspective. The cross-sectional findings presented in Chapter 

2 show that parental smoking was positively related to both adolescent lifetime smoking and regular 

smoking. The longitudinal study presented in Chapter 3 shows positive associations between parental 

smoking and adolescent progressive transitions of smoking. Effects of parental smoking status were 

found for transitions from never smoking to trying smoking, from never smoking to monthly smoking, 

and from never smoking to daily smoking. Not only did our studies systematically demonstrate effects 

of parental smoking on adolescent smoking onset, they also showed an effect on higher smoking 

transitions; from trying smoking to daily smoking. In both studies, we looked at the effects of parental 

smoking within the family, including smoking of both father and mother. In line with previous 

findings, these studies showed that the likelihood for adolescent lifetime smoking, regular smoking, 

and making progressive smoking transitions increased when the number of parents who smoked 

increased.  

An additional research question referred to the effect of parental smoking history; each parent 

was either identified as a never smoker, a former smoker, or a current smoker. In both  Chapters 2 and 

3, the risk for adolescent smoking was smaller if parents had no history of smoking than if parents 

were former smokers. In turn, those adolescents with parents who were current smokers were most at 

risk to be lifetime smokers, regular smokers, or to make progressive smoking transitions. In many 

families, the smoking status of both parents differed: e.g., one was a non-smoker and the other was a 

regular smoker. The data reveal a cumulative effect, showing that more exposure leads to an increased 

likelihood for adolescents to smoke. For instance, adolescents with one parent who smokes and one 

parent who is a former smoker were more at risk to smoke than adolescents with one parent who 

currently smoked and one parent who never smoked. 

Asthma. With respect to asthma, we tested whether associations between parental smoking and 

adolescent lifetime as well as regular smoking were different for adolescents with and without asthma. 
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First of all, the cross-sectional findings showed that adolescents with asthma were more likely to have 

parents who smoked - or adolescents with parents who smoke were more likely to have asthma. Cross-

sectional findings also showed that associations between parental smoking and juvenile smoking were 

similar for adolescents with and without asthma.  

 

“What is the effect of parental smoking for adolescents living in a single-parent family versus 

adolescents living in a two-parent family?” Another research question addressed in the study, 

presented in Chapter 3, referred to the effect of family structure (i.e., living in a two-parent family 

versus living in a single-parent family). The results demonstrated that adolescents living in a single-

parent family were more at risk to smoke than adolescents living in a two-parent family, and were 

more at risk to make progressive smoking transitions, even if the parent was not a smoker. If one 

parent in a single-parent family was a smoker, children were at greater risk to transfer to a higher level 

of smoking than children in a two-parent family in which one parent was a smoker. Consistent results 

were found for the transitions from never to trying, from never smoking to daily smoking, and from 

trying to smoke to daily smoking.   

 

“Does it matter at what point in time parents quit smoking?” Although we found an increased 

risk for adolescents to smoke if they had parents with a history of smoking compared to those with 

parents without a history of smoking, children with parents who were former smokers showed a 

smaller risk for smoking than children with parents who were current smokers. Therefore, we also 

looked at the effects of timing of parental smoking cessation. In the cross-sectional study presented in 

Chapter 2 we selected the families in which parents had quit smoking, and found that maternal 

smoking cessation when the child was between the age of 11 and 16 years was related to an increased 

risk for smoking, compared to earlier smoking cessation by the mother. Similar analyses were 

conducted longitudinally, and are described in Chapter 3. This time we failed to find any significant 

effects of the point of smoking cessation by the parents after the child was born. However, we did find 

that parental smoking cessation before the child was born significantly lowered the risk for child 

smoking. 

 

“How are general parenting and smoking-specific parenting related to adolescent smoking?” 

Whereas modeling of parental smoking is one mechanism through which parents influence their child, 

Chapter 4, 5, and 6 examined more closer into general and smoking-specific activities that parents 

might endorse in protecting their child from smoking. Chapter 4 explores the associations between 

smoking on the one hand and general parenting and smoking-specific parenting practices on the other. 

In line with other studies we found that children with parents who were more involved and stricter, 

were less likely to smoke (lifetime/regular). In Chapter 5 we tested a prospective model in which 

direct and indirect effects of general parenting were tested on adolescent smoking onset. In this study, 
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involvement and strictness were also correlated with lower smoking rates. In addition, we looked at 

psychological autonomy granting, as the third major parenting dimension, and  found that more 

autonomy granting by parents was associated with lower adolescent smoking rates. The results for 

smoking-specific parenting were also straightforward and similar in both studies: if parents were 

perceived as more active in anti-smoking socialization (having a higher anti-smoking socialization 

index score, as shown in Chapter 5), children were less likely to smoke. More specifically, as shown in 

Chapter 4, if adolescents believed that parents would not allow indoor smoking, expected parental 

awareness of their smoking, expected negative consequences of smoking, and would not disregard 

anti-smoking messages, then these children were less likely to smoke. More talking about not-smoking 

was positively related to lifetime and regular smoking in Chapter 4; however, this effect may have 

been due to the cross-sectional character of the study and reflected a parental reaction rather than a 

preventive action. 

Asthma. With respect to asthma, cross-sectional results showed that parents of children with 

asthma were stricter and more involved than parents of children without asthma, which was in line 

with our hypotheses. With respect to smoking-specific parenting practices, parents with children who 

had asthma were more likely to talk about not smoking than parents of children without asthma. On 

other smoking-specific parenting practices, no differences were found between children with and 

without asthma. Whether or not a child had asthma, did not affect the association between parenting 

(both general and smoking-specific) and adolescent smoking. 

 

“Do smoking-specific parenting practices mediate the link between general parenting 

practices and adolescent smoking?” The prospective study presented in Chapter 5 showed that the 

link between involvement and smoking onset, between strictness and smoking onset, and between 

parental smoking and smoking onset was mediated by smoking-specific parenting (the link between 

involvement and smoking onset disappeared after including anti-smoking socialization). Thus, general 

dimensions of parenting and parental smoking seem to (partly) exert their impact through more 

specific parenting practices.  

Asthma. In addition to analyses on the total sample, we conducted multi-group tests to look for 

possible differences between adolescents with and without asthma. We did find differences on the 

mean levels of involvement, strictness, and psychology autonomy granting, and talking about not 

smoking. However, asthma did not moderate the different associations between parenting and 

smoking, which indicates that the indirect links between general parenting practices and adolescent 

smoking via anti-smoking socialization are similar for both adolescents with and without asthma.  

 

“Are smoking-specific parenting practices (i.e., frequency and quality of communication 

about smoking) predictors of adolescent smoking cognitions, and subsequent smoking onset?” The 

study presented in Chapter 6 demonstrated that, in particular, the quality of communication of parents 
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about smoking affected adolescent cognitions about smoking. Moreover, it showed the importance of 

longitudinal rather than cross-sectional designs. Cross-sectionally, we found the frequency of 

communication to be significantly related to pro-smoking attitudes (positive), self-efficacy (negative), 

and norms of parents (negatively). With respect to quality of communication, significant negative 

associations were found with pro-smoking attitudes and norms of friends, and positive associations 

with self-efficacy. Longitudinally, however, effects were different: the impact of frequency of 

communication about smoking disappeared, while consistent results were found for the effects of 

quality of communication. The effects of quality of communication were found mainly for the 

youngest child with respect to attitude, self-efficacy (only significant for mother report), and parental 

norms (only significant for child report). In turn, attitude and self-efficacy were predictive of intention 

to smoke, and subsequently smoking. The positive relationship between frequency of communication 

and smoking may be explained by the fact that some parents react to their child’s smoking by talking 

more frequently about smoking (Huver, Engels, Vermulst, & De Vries, 2006). Moreover, the 

differential effects of parenting on younger (mean age 13.4 years) and older siblings (mean age 15.2 

years) might indicate an increasing impact of peers among older siblings. This assumption is 

supported by the significant effect of norms of friends on intention to smoke in the older siblings. 

 

“What is the relative role of personality, peer smoking, and parent smoking in adolescent 

smoking?” Chapter 7 presented a cross-sectional study in which we tested the relative contribution of 

smoking by parents, siblings, and best friends, proportion of smokers in peer group, and personality in 

explaining adolescent smoking. Adolescents who scored high on the personality dimensions 

extraversion and openness were more likely to smoke, whereas high scores on conscientiousness, 

agreeableness, and emotional stability were inversely related to smoking. Exposure to parents and 

siblings who smoke was also associated with an increased likelihood to smoke. However, in the final 

multivariate model, by far the strongest correlates were found between best friends’ smoking and the 

proportion of smoking friends and adolescents smoking behavior. 

Asthma. Adolescents with asthma scored higher on some of the previously mentioned risk 

factors for smoking. They were similarly or more exposed to environmental tobacco smoke than 

adolescents without asthma, and they were less emotionally stable and extrovert. However, asthma did 

not moderate the association between the explanatory concepts (environmental smoking and 

personality) and smoking.  

 

“Are depressive feelings predictive of adolescent smoking?” As mentioned in the 

Introduction, individual characteristics other than personality traits may affect the likelihood of 

adolescents to start smoking. The study presented in Chapter 8 aimed to test the predictive value of 

depressive mood on smoking onset. Longitudinal findings demonstrated that depressive mood affected 

both lifetime smoking as well as regular smoking.  
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Asthma. Adolescents with asthma were more likely to report depressive feelings than 

adolescents without asthma. However, we failed to find differences in the association between 

depressive mood and smoking among adolescents with and without asthma. Because there was no 

direct link between asthma and adolescent smoking, we were not allowed to test mediation. However, 

results point to an indirect effect; having depressive feelings increases the likelihood to start smoking, 

adolescents with asthma are more likely to experience depressive feelings and are therefore more 

likely to smoke. 

 

“Are social preference and peer disruptiveness mediators of the link between early disruptive 

behavior and later smoking?”  The prospective study presented in Chapter 9 explored whether early 

disruptive behavior (at age 6 years) can be considered as an early predictor of later smoking. 

Moreover, it was tested whether this link was mediated by social acceptance within the peer group, 

and/or disruptive behavior by friends. By conducting growth mixture modeling, we found three 

distinct profiles or trajectories of smoking behavior (low-rate group, medium-rate group, high-rate 

group) at ages 13-15 years. Next, latent growth curves were assessed on friends’ disruptiveness and 

social acceptance (ages 7-12 years): growth curve parameters were used to predict smoking group 

membership, while controlling for own disruptiveness. We found that early disruptiveness (age 6 

years) was positively related to high and medium smoking-rate trajectories when compared to the low-

rate trajectory. Although we did not find a mediation effect of peer disruptive behavior, we did find a 

mediation effect of social acceptance: an increase in social acceptance was positively linked to 

adolescent smoking above and beyond own disruptiveness.  

 

“Are peer and own attitudes toward smoking early predictors of smoking, or are these links 

moderated by social acceptance within the peer group?” The study presented in Chapter 10 also 

concentrated on the role of peers and how they indirectly influence adolescent smoking. Similar to the 

study in Chapter 9, we identified three distinct groups of smoking: a low-rate group, an increasing-

rate group, and a high-rate group. Own and friends’ attitudes at age 11 years were not significantly 

related to smoking. However, in the increasing-rate group (comparing to the low-rate group), friends’ 

attitudes interacted with both friends’ and own social acceptance. Friends’ attitude was associated with 

membership in the increasing-rate group if friends were lowly instead of highly accepted. Otherwise, 

the link between friends’ attitudes and membership to the increasing-rate group was stronger for 

children with a low social acceptance score. Other than for the high-rate group, where other proximal 

factors may be important, social acceptance appears to be important in smoking for the increasing-rate 

group. These findings are in line with our suggestions that, children in this group consider smoking as 

a particular form of behavior that may earn them social benefits within the peer group.  
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Elaborating on the main findings 

 

In the Introduction an overview was presented of the major topics regarding adolescent 

smoking. The following paragraphs elaborate on some of the main themes in this thesis. Successively, 

we discuss the role of parental smoking, general and smoking-specific parenting, peer smoking, 

processes of peer influence (social acceptance), and asthma. 

 

Observing, modeling and imitating of parental smoking  

Our findings strongly support the main premise of the Social Learning Theory (Bandura, 

1977, 1986), according to which most human behavior is learned observationally through modeling of 

behaviors, attitudes and emotional reactions of others, such as parents and peers.  

With respect to parental smoking, results of the present studies are in line with previous 

studies that concentrated on modeling of parental smoking, indicating that parental smoking is a 

predictor of adolescent smoking (e.g., Bailey, Ennett, & Ringwalt, 1993; Bauman, Foshee, Linzer, & 

Koch, 1990; Bricker, Leroux, Peterson, Kealey, Sarason, Andersen, & Marek, 2003; Bricker, Peterson, 

Leroux, Andersen, Rajan, & Sarason, 2006Chassin, Presson, Rose, Sherman, & Todd, 1998; Engels, 

Knibbe, De Vries, Drop, Van Breukelen, 1999). While many studies focused mainly on associations 

between current parental smoking and adolescent smoking, we expanded existing knowledge by 

focusing on parental smoking history and cessation, effects of parental smoking on adolescent 

smoking transitions, and effects of parental smoking on children living in single-parent families.  

We systematically found an increased risk for smoking among children with parents who have 

a history of smoking. This finding can be explained by the concept of delayed modeling of Bandura 

(1986). According to this idea, parental influence does not decrease over time, and through long-term 

attentional and retentional processes, children learn and remember to perform certain behavior from 

seeing it modelled by their parents. Subsequent performance of such behavior would not arise until 

much later (see also Bricker, Peterson, Sarason, Andersen, & Rajan, in press). If this is true, it could 

be concluded that social modeling is not restricted to direct observation and copying behavior. While 

we found consistent effects for parental smoking history, the following step was to explore whether 

the point of parental smoking cessation did indeed matter. It appeared that parental smoking cessation 

is most effective when parents quit before the child is born (Bricker, et al., 2003; Den Exter Blokland, 

Engels, Meeus, Hale III, Willemsen, 2004; Farkas, Distefan, Choi, Gilpin, & Pierce, 1999). This 

would support the exposure hypothesis, posing that the shorter the exposure to parental smoking 

models, the smaller the likelihood that children will observe, model and imitate parental smoking. 

However, it would also lower the likelihood that children will observe, model and endorse parental 

smoking attitudes and norms.   

Apart from focusing on associations between parental smoking and lifetime and regular 

smoking, we also tested the effects of parental smoking on adolescent smoking transitions. Rather than 
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focusing only on smoking initiation, transitions take into account that acquisition of a persistent 

smoking habit moves through a dynamic process with differential, identifiable levels of smoking 

(Bricker, Rajan, Andersen, & Peterson, 2005; Flay, Hu, & Richardson, 1998; O’Loughlin, Paradis, 

Renaud, & Gomez, 1998). Results clearly demonstrated that adolescents seldomly move from never 

smoking to a regular smoking pattern, but move through more than one phase before they do. 

Moreover, results showed that parental smoking status affects different smoking transitions (for 

adolescents who move from never smoking to trying smoking; from never smoking to experimental 

smoking; and from never smoking to daily smoking). Additionally, where most other studies failed to 

find effects of parental smoking on higher smoking transitions, we were able to demonstrate an effect 

of parental smoking on the transition from trying to smoke towards a daily smoking pattern (also 

shown by Bricker et al. 2006), which supports the idea that the effect of parental smoking is not 

restricted to smoking initiation. It may be that parents who smoke are more likely to allow indoor 

smoking and may be more reluctant to endorse anti-smoking measures (see Engels & Willemsen, 

2004; Harakeh, Scholte, De Vries, & Engels, 2005), which in turn may allow a more consistent and 

progressive smoking pattern to develop.   

The literature indicates that children living in single-parent families are more at risk to smoke 

(Bjarnason, Davidavicience, Miller, Nociar, Pavlakis, & Stergar, 2003; Griesbach, Amos, & Currie, 

2003; Miller, 1997). This thesis increased our understanding about the effects of living in a single-

parent family, showing that the additive effect of living in a single-parent family is not restricted to the 

first phase of smoking acquisition, but is also present in later stages (i.e., from trying to daily 

smoking). The fact that children in single-parent families are more at risk to start smoking, regardless 

of whether or not the parent smokes, shows an increased risk by default, possibly due to structurally 

deficient parental control, the strain of divorce or parental absence on children, or selection processes 

into single parenthood, as suggested by McLanahan and Sandefur (1994). This additive effect may 

remain active during the process of smoking acquisition; however, these effects may also be partially 

explained by differentiated modeling effects, as suggested in this study; i.e. whereas in two-parent 

families social modeling effects of one parent who smokes may be buffered by non-smoking behavior 

of the other, this is not the case in single-parent families. 

Despite the extensive study of modeling of parental smoking and the consistent effects we 

found, some caution is warranted when drawing conclusions and attributing effects of parental 

smoking solely to a modeling effect. Whereas studies have shown that ostensible environmental 

effects may be influenced by genetic factors (Plomin & Bergman, 1991), a similar explanation may 

account for the effects we found for parental smoking; genetic transmission may be partially 

responsible for a child being more receptive to smoking. Although the importance of genetic influence 

with respect to the effects of parental smoking should be acknowledged, studies that examined the 

impact of heritability on adolescent smoking concluded that environmental factors are most important 
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for smoking initiation, while genetic factors are more important for quantity and nicotine dependence 

(Heath & Madden, 1995; Vink, 2004).  

Another aspect to consider is the explained variance of parental smoking in explaining 

adolescent smoking. In a review on associations between parental and adolescent smoking, Avenevoli 

and Merinkangas (2003) concluded that the effects of parent smoking are generally small in magnitude 

(indicated by odds ratios lower than 2.0). However, in the studies included in this thesis odds ratios 

ranged from 1.28 to 4.25, depending on the reference group that was used (i.e., depending on the 

precise comparison) and the outcome that was considered (lifetime/regular smoking, smoking 

transitions). These dissimilarities may be explained by methodological differences. The review of 

Avenevoli and Merikangas primarily discussed studies in which adolescent smoking was commonly 

assessed by the current level of smoking (experimentation and initiation), whereas we looked at 

lifetime and regular smoking (cross-sectionally), and smoking transitions (longitudinally). Moreover, 

in the majority of the studies discussed in their review, parental smoking was based solely on current 

use, whereas the studies presented here included both current smoking and parental smoking history. 

We were able to show the importance of taking both current parental smoking and parental smoking 

history into account of both parents together, since this largely determines the extent of ETS exposure 

at home, and subsequently the modeling effect.  

 

Observing, modeling and imitating of peer smoking 

Although the impact of parental smoking cannot be denied, it has also been demonstrated that 

smoking initiation occurs in a peer context (Engels, 1998; Flay, Hu, Siddiqui, Day, Hedeker, Petraitis, 

& Richardson, 1994), and in the company of friends in unsupervised households and community 

settings (Friedman, Lichtenstein, & Biglan, 1985). Moreover, Avenevoli and Merinkangas 

demonstrated that adolescent smoking was more strongly associated with smoking of peers than with 

parental smoking. Acquisition of friendships tends to follow a homophilic process in which the 

behavior within the peer groups diverges in similar behavioral patterns (as a result of selection or 

influence) (Urberg, Degrimencioglu, & Tolson, 1998). The cross-sectional study presented in Chapter 

7 supports this idea by showing considerable similarity in terms of associations from best friend 

smoking and proportion of friends who smoke, with individual smoking (see also Conrad, Flay, & 

Hill, 1992; Engels, Knibbe, Drop, & De Haan, 1997; Flay, et al., 1994; Kobus, 2003; Simons Morton, 

Haynie, Crump, Eitel, & Saylor, 2001; Unger, Rohrbach, Howard-Pitney, Ritt-Olson, & Mouttapa, 

2001). Apart from the effects of friends and parents, we also found a significant positive relationship 

of adolescent smoking with the smoking behavior of siblings, which can in most cases be considered 

as a specific peer group (see also Oygard, Klepp, Tell, & Vellar, 1995; Rajan, Leroux, Peterson, 

Bricker, Andersen, Kealey, & Sarason, 2003; Vink, Willemsen, & Boomsma, 2003).  

Despite the strong associates shown in our study, it is important to emphasize the cross-

sectional nature of this study, which is suitable to show similarity in smoking behavior across peers. 
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However, because of this cross-sectional nature it is impossible to draw conclusions about the 

underlying mechanisms causing this effect, as also pointed out by Ennet and Bauman (1996). 

Moreover, although one may be tempted to attribute the effects either to the influence or selection of 

peers, this would be a simplification of reality. In line with this assumption, Caspi pointed out that, 

rather than peer selection and influence operating as mutually exclusive processes, they may be 

considered as complementary processes that work together to produce the adolescents’ context (Caspi, 

1993). Nevertheless, in a direct investigation of the roles of selection and influence in adolescent 

smoking, Fisher and Bauman (1988) found some support for peer influence (in terms of increasing 

similarity within the immediate peer group); however, stronger effects were identified for processes of 

selection, indicating that if friendships changed, adolescents were more likely to select peers that were 

similar to themselves, also with respect to smoking.  

 

General parenting and smoking-specific parenting practices 

Besides the direct effects of modeling by parents through parental smoking, parents can 

influence their children by more indirect forms of socialization. In line with theories that emphasize 

the importance of attachment to conventional models (such as parents), the studies presented in this 

thesis show relatively straightforward effects with regard to general parenting and smoking-specific 

parenting. The predictive value of general parenting dimensions is well established (Chassin, et al., 

1998; Cohen, Richardson & LaBree, 1994; Conrad, Flay & Hill, 1992; Glendinning, Shucksmith & 

Hendry, 1997; Jackson, Bee-Gates & Henriksen, 1994; Melby, Conger, Conger & Lorenz, 1993; 

Simons-Morton, Crump, Haynie, Saylor, Eitel & Yu, 1999), and also in our studies findings 

demonstrated that more involvement and strictness are related to a lower risk for children to smoke. 

Besides involvement and strictness, we also concentrated on psychological autonomy granting and 

found that more psychological autonomy granting was related to lower smoking rates. A relatively 

new and promising aspect in the literature on smoking, which offers opportunities in terms of 

prevention efforts, refers to smoking-specific parenting or anti-smoking socialization. Whereas most 

studies were hindered by small sample sizes and cross-sectional designs, we were able to conduct 

cross-sectional and longitudinal analyses using a large nationwide sample. In line with earlier studies 

(Engels & Willemsen, 2004; Ennett, Bauman, Foshee, Pemberton & Hicks, 2001; Harakeh, 2005; 

Henriksen & Jackson, 1998; Jackson & Henriksen, 1997; Middlecamp & Mermelstein, 2004), we 

found consistent support for the preventive effects of anti-smoking socialization on adolescent 

smoking. Moreover, this thesis contributes to an increased understanding of how general parenting 

practices relate to anti-smoking socialization. Furthermore, it offers new information on how anti-

smoking socialization (i.e. in terms of communication about smoking) can affect adolescent cognitions 

about smoking.  

While previous studies either concentrated on the effects of general smoking socialization or 

smoking-specific parenting practices, or focused on their unique predictability in terms of explained 
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variance in a regression model, there is hardly any information on how general and smoking-specific 

parenting practices are related. For instance, smoking-specific parenting practices could be more 

effective in families in which parents employ more involvement and strictness (according to a 

moderation effect), or general parenting practices could indirectly affect adolescent smoking through 

smoking-specific parenting practices according to a mediation effect (as suggested in Chapter 6). 

Apart from the direct effects of involvement and strictness on adolescent smoking, we did find that 

anti-smoking socialization does partially mediate the link between involvement and strictness and 

adolescent smoking, although the effects are marginal. Thus, involvement and strictness affect the 

extent to which parents exert anti-smoking socialization practices, which in turn affect the likelihood 

for adolescent smoking. These results indicate that both general and smoking-specific parenting have 

unique effects and are at the same time interconnected.  

According to cognitive-affective theories of experimental substance use (Petraitis, Flay,  & 

Miller, 1995), attitudes and normative beliefs together with self-efficacy are important in affecting the 

intention to engage in particular behavior. We found support for the idea that a social-cognitive model 

can be extended by distal factors that influence smoking cognitions. With respect to younger children, 

quality of communication by both parents affected the attitude toward smoking. In turn, the attitude 

toward smoking was a strong predictor of the intention to smoke, and consequently smoking. 

Moreover, maternal quality of communication affected self-efficacy, which in turn predicted intention 

to smoke. For older children, parental influence seems weaker, and norms towards smoking endorsed 

by friends become more important. How often parents talked about smoking seemed to be 

unimportant. These findings support the idea that parents can indirectly influence the likelihood for 

their child to smoke by employing anti-smoking socialization in terms of constructive communication 

about smoking. Although the effects for older children might lead to the idea that the impact of peers 

becomes more important and that older children are less influenced by their parents, we were not able 

to test whether the protective effects of parental communication on child cognitions remain significant 

or disappear over time. 

Some studies indicated that even smoking parents’ socialization efforts may prevent children 

from taking up smoking (e.g. Chassin, et al., 1998; Henriksen & Jackson, 1998; Jackson & Henriksen, 

1997). In the study presented in Chapter 5 we found a significant link between anti-smoking 

socialization and adolescent smoking, but only for adolescents in families in which neither of the 

parents smoked, or only one. The study in Chapter 6 revealed negative correlations between parental 

smoking and quality of communication about smoking, illustrating that parents who do not smoke 

have more constructive communication about not smoking. These results, however, are not completely 

in congruence with previous studies that did not find moderating effects of parental smoking (e.g., Den 

Exter Blokland, et al., 2004; Harakeh, et al., 2005; Huver, et al., 2006). These latter studies showed 

effects of anti-smoking socialization even for parents who both smoke. The differential results we 

found may be attributed to the way that anti-smoking socialization was assessed (i.e., an index of five 
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anti-smoking items), which offers a robust indication of anti-smoking socialization. In conclusion we 

might state that anti-smoking socialization is most effective if parents are both non-smokers. 

 It is important to mention that effects of parental socialization, either general or smoking-

specific, should be tested with a longitudinal design while controlling for factors such as parental 

smoking. If not tested longitudinally findings might be biased, for instance because parents may 

change their parenting style in reaction to their child’s smoking. This is clearly shown in the study 

presented in Chapter 7. In this chapter we tested both cross-sectionally as well as longitudinally the 

effects of parental communication about smoking on smoking cognitions. While, the cross-sectional 

model showed ostensible effects of the frequency of communication about smoking by parents, when 

looking longitudinally these associations were no longer significant. It is evident that, although it is of 

interest to test correlations and to look at concurrent relations between variables, effects of smoking-

specific parenting can only be measured prospectively in an adequate design. 

 

Processes of peer influence 

The peer-clustering theory suggests that involvement in substance-using peer groups is one of 

the key factors leading to early onset of substance use (e.g., Dishion & Owen, 2002; Oetting & 

Bauvais, 1990). When focusing on peer behaviors and attitudes as predictors of smoking, it appears 

crucial to look at friendships and social status within the peer group. Since friends are important in 

forming a new cognitive framework (attitudes, norms), the strength of a friendship and the status 

within the peer group (high versus low socially accepted) may determine the extent to which 

adolescents are receptive to peer pressure. In this thesis we concentrated on the role of social 

preferences, or social acceptance, within the peer group. Several studies have found that adolescents 

who affiliate with deviant peers are more likely to engage in risk behaviors, such as substance use 

(Dishion, Capaldi, Spracklen, & Li, 1995; Dishion & Loeber, 1985). Dishion and colleagues found 

that a history of peer rejection would uniquely predict early-onset smoking in boys (Dishion, Capaldi, 

& Yoerger, 1999). Alternately, social acceptance within the peer groups has also been reported to be 

positively related to smoking (Valente, Unger, & Johnson, 2005). The findings in this thesis support 

both ideas. On the one hand we found that low-accepted adolescents were more receptive to peer pro-

smoking attitudes than adolescents with a high social acceptance score (see Chapter 10), while on the 

other hand, Chapter 9 showed that an increase in social acceptance mediated the link between early 

disruptiveness and later smoking. These results are in accordance with the premise that health risk 

behaviors are reinforced by social rewards (Prinstein & Cillessen, 2003; Prinstein, Maede, & Cohen, 

2003). From our studies it can be concluded that low-accepted adolescents may use smoking as an 

instrument to receive social approval benefits and upgrade their social acceptance within the peer 

group. Otherwise, adolescents with a high-social acceptance score may perceive smoking as minor 

deviant behavior, which will reinforce their status (Engels, Scholte, van Lieshout, & de Kemp, 2006; 

Prinstein, et al., 2003). Therefore, unlike more deviant behaviors, (e.g., delinquency, drug abuse, and 
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antisocial behaviors), with regard to adolescent smoking a new theoretical approach is needed to 

elucidate the importance of social acceptance. On the one hand, more information is needed which can 

explain the positive correlation between smoking and antisocial behaviors. For instance, it could be 

hypothesized that adolescents who affiliate with disruptive or antisocial peers are more receptive to 

peer influence with respect to smoking. Alternately, social acceptance could be a more important issue 

in these groups. On the other hand, it would be worthwhile to test whether highly accepted or popular 

adolescents within the peer group are more likely to function as “early adopters” of smoking behavior 

and introduce smoking within the peer group.   

 

Now, what can we say about parents and peers? 

 

The studies in this thesis focused mainly on the role of parents and to a lesser extent on the 

role of peers. However, despite the results of previous studies arguing that friends are most important 

in adolescent smoking and children do smoke their first cigarette in company of their friends 

(Friedman et al., 1985; Presti, et al., 1992), we found consistent results demonstrating the important 

effects of parents. Whereas parents socialize child behavior from already an early age, peers only 

become more important later in life. Not only did we find direct effects of parental smoking, we also 

found effects indicating that parenting and the parent-child relationship were associated with 

adolescent smoking. These effects not only directly affected child smoking, but also indirectly through 

child cognitions. The impact on child cognitions was also shown by Dalton et al. who showed that 

preschool children of parents who smoke are familiar with and have attitudes about smoking, and they 

possess cognitive scripts of adult social life in which use of tobacco plays a central role (Dalton, 

Bernhardt, Gibson, Sargent, Beach, Adachi-Meija, Titus-Ernstoff, & Heatherton, 2005). All these 

effects argue for an important role for parents in adolescent smoking.  

Moreover, children that possess a cognitive script about smoking (due to parental smoking), 

that are exposed to parents who smoke, and are to a lesser extent exposed to anti-smoking 

socialization, may be expected to be more receptive to peer influences to initiate smoking and parents 

may affect the selection of friends by their children (see also Bauman & Ennett, 1994; Biglan, 

Duncan, Ary, & Smolkowski, 1995; Engels, et al., 1999; Engels, Knibbe, Drop, & De Haan, 1997). 

Parents function as ‘friendship formation gatekeepers’ (Hansen, Graham, Sobel, Shelton, & Flay, 

1987) and their role in forming a child’s norms and attitudes (through direct modeling, or indirect 

parenting or anti-smoking socialization) may continue their effect throughout childhood and 

adolescence. Moreover, parents can either approve or disapprove certain friendships. Disapproving 

friendships with children who are likely to show undesired behavior may prevent affiliation with peers 

that demonstrate such behavior and subsequently prevent their children from showing that behavior, 

which may also account for smoking.  
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Finally, in Chapters  9 and 10 we found three distinct groups of adolescent smoking, of which 

two were in line with Moffit’s taxonomy of antisocial behavior (1993), suggesting that there is one 

group that initiates smoking early and shows intensive smoking behavior early in life, and one group 

that demonstrates increasing smoking behavior partially due to peer effects and social acceptance. 

However, there is a third group that does not start smoking or only shows minimal experimental 

smoking behavior. Parental factors are likely to be responsible for this group not to initiate smoking or 

to move to a more established smoking level and become member of the increasing-rate group or the 

high-rate group.    

Despite the consistent findings with parental factors and adolescents smoking, we should not 

ignore or annul the influence of peers. As soon as children establish relationships with friends who are 

smokers, the impact of peers to initiate smoking becomes increasingly important. In Chapter 10 we 

demonstrated three distinct groups of smoking behavior. In the increasing-rate group social acceptance 

became important. Adolescents with low-accepted friends, and adolescents that were low-accepted 

themselves were more receptive to the attitude toward smoking of their friends. Furthermore, we saw 

that popular adolescents were likely to introduce smoking in the peer group (as shown in Chapter 10). 

So, smoking has a social function in terms of identification with those peers that are perceived as 

being more socially accepted and popular.  

In conclusion, we might state that parental factors are important in smoking initiation and are 

partially responsible for children to engage in experimenting with smoking or developing a more 

established smoking pattern. Peers seem to become important when smoking is perceived as beneficial 

in terms of social acceptance. Nevertheless, recent studies have found no support for peer smoking as 

a very strong predictor of smoking onset, while evidence was found for a selection effect implying that 

children choose friends who show similar behavior. The same studies also found support for the 

impact of parental smoking on adolescent behaviour and the choice of friends (e.g., De Vries, Candel, 

Engels, & Mercken, 2006). This would imply that parents are (at least partially) responsible for the 

extent to which children are receptive for perceived beneficial social effects of smoking. 

 

Asthma 

 

Some of our studies focused on adolescents with asthma, by testing the potential moderating 

effect of asthma on associations between risk factors for smoking and adolescents smoking. Although 

adolescents with asthma differed from adolescents without asthma on a number of factors on the mean 

level (i.e., adolescents with asthma were more likely to have parents who smoke; they reported more 

depressive feelings, were more emotionally unstable, less extrovert, experienced more involvement 

and control by their parents; and they experienced more talking by their parents about not-smoking), 

we failed to find asthma moderating the link between particular risk factors and subsequent smoking. 

Although it is difficult to explain the absence of moderation effects, some reasons may be proposed. 
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Several studies have concentrated on psychological difficulties that children with a chronic illness 

encounter in terms of identity (e.g., Adams, Pill, & Jones, 1997), ego development (e.g., Silver, 

Bauman, Coupey, Doctors, & Boeck, 1990), psychological adjustment (e.g., MacLean, Perrin, 

Gortmaker, & Pierre, 1992) and other features. Effects of chronic illness on social adjustment and peer 

relations results were inconclusive and contradictory (Spirito, DeLawyer, & Stark, 1991). Another 

study found that chronically ill adolescents were well-adjusted socially and that social consequences 

were not diagnosis specific (Meijer, Sinnema, Bijstar, Mellenbergh, & Wolters, 2000). Moreover, 

children with chronic illness tended to display more submissive behavior than healthy norms. With 

regard to illness characteristics, both physical restrictions and pain were associated with restricted 

social activities, but not with other measures of social peer interaction. Meijer et al. concluded that 

children who display submissive behavior and children who are restricted in their social activities 

should receive extra attention because they are especially vulnerable for problems in their social 

development. One of the reasons that might explain the absence of a moderation effect of asthma 

refers to these findings: many adolescents with asthma may not be restricted in their social activities 

and will therefore be similarly receptive to peer pressure. Other adolescents with asthma, however, 

may show more submissive behavior and experience social restrictions and may therefore be more 

receptive to the effects of peer pressure and the perceived social benefits of smoking, while ignoring 

the detrimental health effects of this habit. In other words, in the group of adolescents with asthma that 

show more submissive behavior than health norms the need to compromise because of the disease (in 

terms of abstaining from certain behaviors) and the need for social acceptance may be conflicting: 

one’s health may become subordinate to the importance of social acceptance and belonging to a group. 

Otherwise, of course, adolescents with severe asthma will be less inclined to neglect the health costs of 

their behavior, because they will be immediately reminded of the responsibility for their own actions 

in terms of increasing symptoms. If this is the case, prevention and intervention with respect to 

smoking among adolescents with asthma should focus on highlighting the differential effects of 

smoking for them compared to their non-asthmatic peers, while at the same time increasing attention 

for those adolescents with asthma who show submissive behavior while experiencing social 

restrictions. This issue will be addressed later in this chapter under directions for future research. 

A second explanation for not finding a moderation effect of asthma comes from a more 

methodological perspective. In the studies on adolescents with asthma, we conducted logistic 

regression analyses to test moderation hypotheses. The central mathematical concept that underlies 

logistic regression is the logit – the natural logarithm of an odds ratio (Peng, Lee, & Ingersoll, 2002). 

Basically, the odds ratio can be considered as a regression coefficient of the depressive mood predictor 

if logistic regression was used to model the two outcomes for smoking (yes/no) as it relates to 

depressive mood. A significant difference in the regression coefficient (odds ratio) between 

adolescents with and without asthma would demonstrate an interaction effect of asthma. In other 

words, for both groups a regression line would appear that differs in steepness. Otherwise, if one 
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group shows an overall higher mean level in terms of means, but both regression lines are parallel to 

one another, there is no interaction effect. We expected depressive mood to be a stronger predictor for 

smoking in adolescents with asthma than in adolescents without asthma; however, interaction analysis 

did not support this, implying that the regression coefficient of the link between depressive mood and 

adolescent smoking is similar for both adolescents with and without asthma. However, since 

adolescents with asthma were more likely to be identified as having a depressive mood, they would 

also be more at risk to smoke. This would imply the need for a new theoretical framework and a focus 

that is more directed at possible indirect effects, rather than looking for moderation effects or 

mediation effects. Some potential research designs are discussed below.   

 

Gaps, deficiencies, and future research 

 

Genes. In this thesis an important issue referred to the intergenerational transmission of 

smoking behavior. Although we already demonstrated that parental smoking and different aspects of 

socialization in terms of general and smoking-specific parenting are important in explaining part of the 

behavior, there is a need to address the impact of genetic transmission. In a review by Moffitt (2005), 

some important questions were addressed that related to the theoretical shortcomings of traditional 

socialization studies on antisocial behavior. It was argued that environmental measures are influenced 

by genetic factors (Plomin & Bergmans, 1991), parents’ heritable traits influence the environment they 

provide for their children (Kendler, 1996, Plomin, 1994), genes influence the environment they 

encounter (Kendler, 1996), and traditional socialization studies do no not account for the effects due to 

similarity among persons living in the same family (Rowe, 1994). Ideally, future studies should take 

both environmental factors and genetic factors into account.  

Interconnectedness: mediators and moderators. Several researchers have emphasized the need 

to concentrate on the effects of moderation and mediation in order to increase the understanding of 

psychological phenomena (see also Frazier, Barron, & Tix, 2004). Some of our studies also clearly 

demonstrate that psychosocial mechanisms in adolescent smoking may operate on a more complex 

level than appears at first sight. In particular, if the focus is on early predictors of behavior, such as 

smoking, it is important to include possible mediators, since the long period of time between the 

alleged independent variable and the outcome variable allows other variables to interfere, as was 

shown in Chapter 9. Moderators also need  to be considered since factors that operate on diverse levels 

with different strengths may have different effects, and the inclusion of moderators allows to test 

effects in diverse groups (for instance Chapter 10). Specifically with respect to sociometric 

information, little is known about how high versus low peer acceptance may either mitigate or 

magnify the link between adolescent smoking and peer smoking. In this thesis we generally separated 

the effects of parents, peers, and individual factors that may influence the likelihood to start smoking. 

The only (cross-sectional) study in this thesis that included parental, smoking, peer smoking, and child 



 Chapter 11 – Conclusions and General Discussion  

 

229

characteristics (in terms of personality), shows that all factors directly affect adolescent smoking 

(lifetime and regular), and showed one interaction effect of conscientiousness on the link between the 

proportion of friends who smoke and adolescent smoking, demonstrating the interconnectedness of 

environmental and individual factors. With respect to adolescent alcohol use, Dishion and colleagues 

found evidence for the interconnected influence of family and peers by using multiple types of 

respondents and multi-method measures (Dishion, Capaldi, & Yoerger, 1999). Also with respect to 

smoking, the interconnectedness of environmental and individual factors needs to be scrutinized. In 

the study presented in Chapter 7, however, it would have been interesting to see whether parents 

influence the adolescents selection of friends as suggested before. In other words, are they the 

gatekeepers with respect to other risk factors (in terms of peer influence) that may magnify the 

receptivity to peer smoking? With respect to smoking, long-term longitudinal studies, similar to the 

ones presented in Chapters 9 and 10, could help to test the long-term longitudinal effects of anti-

smoking socialization. It is unknown how employing anti-smoking socialization by parents contributes 

to the formation of attitudes toward smoking and self-efficacy over a long period, and how this 

potentially helps children to resist peer influence to smoke, or plays a role in selection or deselection 

of peers.      

Measurement of anti-smoking socialization. Studies focusing on the effectiveness of smoking-

specific parenting practices are very recent and although first results are promising, more research is 

needed. Whereas there are scales that measure general parenting, few scales are available that aim to 

assess smoking-specific parenting, except for communication about smoking (Harakeh, et al., 2005). 

New instruments are needed that focus on the overall smoking-specific parenting style that parents 

may employ. Jackson and Henricksen (1995) introduced five items that aim to assess smoking-specific 

parenting and that can be used as an index of smoking-specific parenting. However, new instruments 

with more items and a good factorial structure may be more appropriate and adequate to measure a 

concept such as smoking-specific parenting. This facilitates gaining insight into different aspects of 

anti-smoking socialization. Factors included in such scales should ideally take into account the child’s 

perceptions of a parents’ reaction to their smoking, parental communication about smoking, as well as 

the consequences (in terms of punishment, new agreements, etc.), and how it would affect the parent-

child relationship (e.g., disappointment).  

Measurement of sociometric preference. With respect to the measurement of sociometric 

preference, future studies need to address the idea of context-specific friendships. Endorsement of 

sociometric status in our studies was limited to classroom peers. However, other studies have argued 

the presence of context-specific friendships (Kiesner, et al., 2003). According to these studies, 

individuals select peer affiliations based on context-specific behaviors. Moreover, it has been shown 

that spending time with peers in an unsupervised context increases during adolescence 

(Csikszentmihalyi, Larson, & Prescott, 1977), and that smoking is often initiated in an unsupervised 

context (Friedman, et la., 1985). Following this line of reasoning, one might expect after-school 
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contexts to be more related to smoking than in-school contexts. Otherwise, both in- and after-school 

peer contexts may play unique roles in individual development and, as Kiesner et al. suggested, low-

acceptance in one context may provide a greater risk for developmental problems than low acceptance 

in other contexts. Future studies could benefit by taking both in-school and after-school peer contexts 

into account.  

Meaningfulness in terms of effect sizes. In our studies we looked at the predictive value of a 

variety of potential risk factors on different stages in smoking behavior. The extent to which an effect 

becomes important in terms of theoretical importance may be questioned; however, even small effects 

may be important as has been shown by Prentice and Miller (1993, p 64). They argue that importance 

is a function of “how minor a manipulation of the independent variable or how resistant a dependent 

variable will still produce an effect”. Small effects may have potential implications in the practical 

context. Small effects in ongoing processes may accumulate over time to become large effects, i.e., 

they may be cumulative or even delayed until several years later. Studies on psychiatric disorders 

among children showed that as the number of risk factors increases, the accumulation appears to exert 

an increasingly strong influence on children (e.g., Dishion, Capaldi, & Yoerger, 1999; Rutter, 2001). 

These cumulative effects may also occur with respect to substance use and other forms of risk 

behavior. The presence of some risk factor may have an exponential character rather than being solely 

additive. Thus, effects as shown in socio-psychological studies that appear to be minor or modest may 

in fact have a large impact in practice. 

Designs. As stated in the Introduction, to find ways to prevent people from starting to smoke, 

research needs to focus on adolescence because this is the most receptive group for risk behavior. Not 

only are there strong changes in physical appearance and on a social and emotional level, adolescence 

is also the period in which youths make a shift from primary to secondary school (Eccles, Lord, & 

Buchanan, 1996). Longitudinal surveys are suitable to detect changes in risk factors that may 

ultimately lead to smoking. However, it is difficult to detect the exact moment of smoking onset by 

using surveys and thus large intervals as we did. Future studies would benefit from longitudinal 

designs that use shorter intervals. Furthermore, to specify the exact moment of initiation, new, 

unconventional designs should be used. Designs such as a time diary design for lifestyles, could 

generate information about risk factors and psychosocial mechanisms at work, and may be more 

suitable to detect the exact moment of initiation (with regard to smoking cessation see Prochazka, 

Weaver, Keller, Freyer, Licari, Lofaso, 1998). On a micro level, studies using experimental 

observational designs are being conducted that may be helpful to gain insight in the social interaction 

processes that underlie mechanisms of social pressure and peer contagion (Bot, Engels, & Knibbe, 

2005; Harakeh, et al., 2005).  

 

Future directions for the study of asthma. We have attempted to explain why we failed to find 

moderating effects of asthma, which has implications for the future direction of research to understand 
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smoking in adolescents with asthma. Future studies concentrating on psycho-social factors of smoking 

among adolescents with asthma should focus on three main points. First of all, when looking at the 

social environment, surprisingly, parents do not adjust their smoking behavior despite the serious 

health consequences of their behavior for their child. Moreover, the effects of parental smoking are 

similar for children with asthma as for those without asthma. More information is needed on how 

adolescents with asthma and their parents perceive the risks of smoking and the extent to which they 

are aware of the extra health risk of smoking for people with asthma. Our studies show no indication 

that parents of children with asthma are less likely to smoke or more likely to quit smoking, which 

may also imply that parents are insufficiently aware of the detrimental health effects of ETS exposure 

for their child and the important function they have as a role model and as a socializing agent. More 

studies are needed to test these explanations. 

Secondly, findings indicate that adolescents with asthma are as likely to select friends who 

smoke as children without asthma. More information is needed about the role of social acceptance 

within the peer group. While social acceptance is important for adolescents in general, it may be an 

even more important issue for adolescents with asthma (or other chronic disease). As already 

mentioned, adolescents with asthma did not differ in degree of social adjustment, despite the 

restrictions or sacrifices they sometimes need to make. However, in the studies presented in this thesis 

we found adolescents with asthma to be less extrovert and more emotionally instable and suffering 

more often from depressive feelings, possibly due to disease-related aspects (health consequences and 

health consequences). Social adjustment and also social acceptance within the peer group may be an 

important mechanism to cope with the disease and needs further study.  

Thirdly, future studies should take into account the use of medication and the course of the 

disease (in terms of seriousness). Due to medication adolescents may not consider their disease less 

serious and experience their symptoms as less severe. Subsequently, a child may not feel the need to 

abstain from smoking while underestimating the seriousness and severity of the disease. In other 

words, not considering medication use may bias the severity of the disease. 

Finally, information is needed about submissiveness, health norms and its relation to the 

disease-related potential social restrictions, to test the hypothesis of Meijer et al. (2000) in a group of 

adolescents with asthma, that high submissiveness together with social restrictions are associated with 

an increased risk for social problems, which may in turn be related to smoking. 

 

Prevention and intervention 

In the following paragraphs, our results are discussed in light of opportunities for prevention 

and intervention. In a review on smoking prevention and control strategies, a distinction was made 

between different categories of prevention; school based, community interventions, mass media/public 

education, advertising restrictions, youth access restrictions, and tobacco excise taxes, and direct 

restrictions on smoking (Lantz, Jacobson, Warner, Wasserman, Pollack, Berson, & Ahlstrom, 2000). 
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We elaborate on our results and on how these results fit into one or more of the aforementioned 

categories.  

First with respect to parents, it seems redundant to state that parents should aim to prevent 

their children from starting smoking by providing a non-smoking role model and to  quit smoking or 

abstain from smoking themselves. Findings in this thesis show that parental smoking cessation is most 

effective before the child is born. It is well established that maternal smoking during pregnancy is 

undesirable because, not only can smoking harm a woman’s health, smoking during pregnancy can 

also lead to pregnancy complications and serious health problems in newborns (WHO, 2005). Thus, 

women who are advised to refrain from smoking during pregnancy often quit smoking before the child 

is born; however, this is not for the purpose of smoking prevention. Therefore, smoking prevention 

could benefit from a mass media/public education campaign aiming to advise prospective mothers and 

fathers to quit smoking before the child is born. Parental smoking cessation before the child is born 

should become the public norm and could be established by the implementation of public health 

campaigns and personal advice by general practitioners emphasizing the risk for later smoking. If 

parents do smoke after the child is born, emphasis of prevention should concentrate on establishing 

awareness of the preventive effects of smoking cessation for their children in terms of social modeling 

and exposure to environmental tobacco smoke.     

 We reported relatively straightforward findings with respect to the effects of general and 

smoking-specific parenting practices. As mentioned in earlier studies, with respect to prevention and 

intervention, smoking specific parenting practices are easier to modify than a general parenting style 

(Ennett, et al., 2001). Although more research is needed on smoking-specific parenting, the first 

studies that investigated the effects of smoking-specific parenting are promising. Parents should be 

encouraged to communicate with their children, but in a constructive rather than in a lecturing manner. 

It should be acknowledged that the most important role of parents lies in being a) a non-smoking role 

model for their child, and b) a significant socializing agent in terms of setting an anti-smoking norm. 

This will contribute to the child’s capacities and skills to resist peer pressure regarding smoking. 

Findings on communication about smoking show that if parents talk too frequently with their child 

about smoking this has no effect or even an opposite effect, which was also shown with respect to 

alcohol use (Van der Vorst, Engels, Meeus, & Dekovic, 2005). Public education (e.g., health agencies) 

could help to teach parents how to implement effective smoking-specific parenting practices and other 

aspects of anti-smoking socialization, as well as explaining how to enforce these practices effectively. 

Obviously, the role of parents in adolescent smoking is important in terms of prevention 

(developing an anti-smoking attitude and norm, and being a non-smoking role model). Moreover, 

other studies showed that adolescents are most likely to smoke their first cigarette accompanied and 

encouraged by friends (Friedman, et al., 1985; Presti, Ary, & Liechtenstein, 1992). Apart from  

prevention campaigns that focus on increasing self-efficacy to resist peer pressure to smoke, another 

approach would be to include parents in helping children in their peer selection process and to help 
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increase self efficacy to resist peer pressure by emphasizing the importance of socialization and the 

effects of socialization on the development of child cognitions. A parent-approach could also help in 

enfeebling the idea that smoking may offer children social benefits within the peer group. More 

specifically, intervention programs could be implemented that focus on proto-type intervention that 

educates children about the meaning and consequences of prototypes within a peer context (e.g., 

Spijkerman, 2005), a purpose for which school-campaigns could be most appropriate.  

Asthma. Although we have not succeeded to point at the exact reasons for asthmatic 

adolescents to smoke, and the reasons for smoking may be similar for both adolescents with and 

without asthma, some suggestions can still be made. Apparently, the perceived detrimental health 

consequences of smoking for people with asthma are still underestimated or even unknown by both 

parents and children. Parents remain smoking even if they know that their child is suffering from 

asthma. While an important task for parents lies in educating their children about the serious health 

consequences, previous studies in Australia have shown that most parents of children with asthma are 

not aware of the consequences (Wakefield Ruffin, Campbell, Roberts, & Wilson, 1995). Therefore, 

together with the diagnosis of asthma, parents should be educated about the extra health consequences 

of ETS exposure to their child. Furthermore, these parents should be educated about processes such as 

social modelling and the effects of anti-smoking socialization. With respect to children, school-based 

education prevention programs could help to increase the understanding of asthma and its 

consequences. Although, until now, we do not know to what extent social acceptance might play a role 

in smoking among adolescents with asthma, an increasing understanding about asthma and its 

consequences may help to prevent stigmas and the acceptance of the fact that adequate management of 

the disease, may require compromising about activities or avoiding certain situations that may result in 

exposure to harmful irritants and allergens (LaGreca, 1990).    

 

Prevention and intervention on a macro-level 

 

Studies in this thesis mainly focused on factors on a micro- and meso-level, however 

important challenges in prevention lie in opportunities for governments in terms of availability of 

tobacco and tobacco-related products and legislation. It is unambiguous that people start 

experimenting with smoking during adolescence and that youngsters who start smoking, particularly 

those who start early in life, are more likely to become a regular smoker as compared to those who 

start relatively late (e.g., Chassin, Presson, Sherman, & Edwards, 1990; Fergusson, Lynskey, & 

Horwood, 1995; Stanton, 1995). Knowing this, together with the highly-addictive nature of tobacco 

and tobacco-related products, governmental actions should aim at preventing youths from smoking 

during that specific time period. If so, smoking rates among adolescents can be substantially reduced 

over time, as well as the number of regular smokers later in time. Support has been found for the 

price-elasticity of demand for cigarettes (Gallus, Schiaffino, Vecchia, Townsend, & Fernandez, 2006). 
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An aggressive price-policy with regard to cigarettes would not only be a viable instrument to reduce 

the number of adolescent smokers, it would also help to postpone the moment of possible smoking 

initiation to a time point where people are less receptive to uptake of smoking and other risk 

behaviors. The places where people can buy cigarettes should be reduced to a limited number of 

distributors, ideally not including bars and restaurants. Those who do sell cigarettes must make sure 

the buyers are over age 18, which should be a relatively easy task since state law requires every citizen 

for an original identification (ID) card or driver license to show verification of birth date. Finally, 

enforcement of such legislations would help to produce a shift in the public norm about smoking.  
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“Was ich noch zu sagen hätte…” 

 

A number of conclusions can be drawn from the studies that were presented in this thesis, we 

will attempt to reduce these conclusions to a few key points to be made.  

 With respect to parents: parents can reduce the risk for child smoking by not providing a role 

model for smoking: parents should abstain from smoking or quit, preferably before the child is 

born or early in the child’s life.  

 Parents can indirectly affect child smoking by employing appropriate general parenting 

practices and anti-smoking socialization. Although most effective by employed by non-

smoking parents, these opportunities are not restricted to non-smoking parents, also parents 

who smoke can effectively employ parenting practices to influence their child.  

 Besides parents, peer influence is associated with adolescent smoking: not only are peers 

direct role models for adolescents by showing similar behavior; they also are guides in 

development of attitudes toward smoking. 

 Social acceptance is an important construct in peer influence. Both low-accepted and high-

accepted adolescents are more likely to smoke, due to different processes. Whereas lowly-

accepted adolescents perceive social benefits from smoking in order to become more 

accepted; highly-accepted may act to introduce smoking in the peer group in order to maintain 

social status.  

 

Further, with respect to asthma: 

 

 Smoking behavior among adolescents with asthma is similar or even higher among than 

among adolescents without asthma.  

 Adolescents with asthma are more likely to have parents who smoke, compared to children 

who do not have asthma. Although asthma-symptoms may be caused by environment tobacco 

exposure due to parental smoking, these parents do not seem to adjust their behavior. 

 Adolescents with asthma experience more involvement, more strictness by their parents. 

However, parents of children with asthma do not employ stricter smoking-specific parenting 

practices to prevent their children from smoking, except for talking about not-smoking. 

 Adolescents with asthma are more likely to report depressive feelings than children without 

asthma. Moreover, they are more introvert and more emotionally instable.     
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Nederlandse Samenvatting 

 

In juli van dit jaar bezocht ik de World Conference on Tobacco or Health in Washington DC, V.S. 

Nieuwe ontwikkelingen op het gebied van anti-rookbeleid en de nieuwste resultaten uit onderzoeken 

uit verschillende disciplines werden besproken. Hoewel tegenwoordig iedereen weet dat roken 

schadelijk is voor je gezondheid is dit bewustzijn niet van alle tijden. De schadelijke uitwerking van 

tabak en roken werd voor het eerst wetenschappelijk aangetoond in de jaren vijftig van de vorige 

eeuw. Inmiddels is roken erkend als een van de belangrijkste veroorzakers van diverse vormen van 

kanker, hart- en vaatziekten, en chronische longaandoeningen zoals longemfyseem en astma. Jaarlijks 

sterven er wereldwijd vijf miljoen mensen aan de gevolgen van roken en wanneer de huidige trend 

ongehinderd doorzet zal volgens de Wereld Gezondheids Organisatie omstreeks het jaar 2030 één op 

de zes mensen sterven aan de gevolgen van roken.  

 

Adolescentie. Dit proefschrift richt zich op rookgedrag van adolescenten. Onderzoek naar de 

prevalentie van rookgedrag onder jongeren laat zien dat er een enorme toename in rookgedrag 

plaatsvindt tussen de leeftijd van 12 en 17 jaar. In Nederland geeft 24% van de 12-jarige jongeren aan 

ooit gerookt te hebben. Dit percentage stijgt naar 65% op 17-jarige leeftijd. Van de 12-jarigen geeft 

2% van de jongeren aan de afgelopen vier weken gerookt te hebben, dit percentage stijgt naar 40% 

onder jongeren van 17 jaar. Ondanks de schadelijke gevolgen zijn er wereldwijd dagelijks tussen de 

80.000 en 100.000 adolescenten die beginnen met roken. Van dit aantal zal uiteindelijk naar schatting 

50% een verslaafd rookpatroon ontwikkelen.  

 Maar waarom is het juist déze groep die vatbaar is om te beginnen met roken? Meerdere 

factoren zijn hiervoor verantwoordelijk. De adolescentie gaat gepaard met een groot aantal 

veranderingen en ontwikkelingen die karakteristiek zijn voor juist deze periode en die de vatbaarheid 

voor nieuw gedrag beïnvloeden. Vanuit een biologisch perspectief zijn er aanwijzingen dat bepaalde 

delen van de hersenen nog niet volgroeid zijn. Het is bijvoorbeeld bekend dat het deel van de hersenen 

dat verantwoordelijk is voor emotieregulatie, inschatting en controle, zich pas laat ontwikkelt 

waardoor adolescenten relatief open staan voor nieuwe ervaringen en zich moeilijk kunnen beheersen. 

Op een meer psychologisch niveau vindt de cognitieve ontwikkeling van operationeel denken pas 

plaats tijdens de adolescentie, waardoor het moeilijk is een objectieve, gefundeerde afweging te 

maken. De adolescentieperiode wordt verder gekenmerkt door de ontwikkeling van identiteit en een 

toenemende behoefte aan autonomie en een toename in sociale competentie ter voorbereiding van de 

volwassenheid. Samen met de cognitieve en intellectuele ontwikkeling wordt de adolescentie gezien 

als een periode waarin de invloed van leeftijdgenoten toeneemt ten opzichte van de invloed die ouders 

uitoefenen op het leven van jongeren.  

Al deze veranderingen in termen van biologische, cognitieve en intellectuele ontwikkeling, 

alsmede de toenemende invloed van leeftijdgenoten bereiden adolescenten voor op de volwassenheid. 
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Tegelijkertijd zorgt deze periode vaak voor een toename in probleemgedrag zoals delinquentie, 

depressie, en ook het experimenteren met middelengebruik, bijvoorbeeld roken. Het experimenteren 

met middelengebruik kan er toe bijdragen dat de jongere zich volwassen voelt. Maar al deze factoren 

verklaren nog niet waarom sommige jongeren wel, en anderen niet gaan roken. Met andere woorden, 

deze verhoogde vatbaarheid van adolescenten in het algemeen zegt nog niets over de individuele 

vatbaarheid. Om de risicofactoren in kaart te brengen die de kans om te gaan roken beïnvloeden, is het 

noodzakelijk om zowel te kijken naar individuele als omgevingsfactoren.  

 

Risicofactoren 

 

Individuele factoren 

Op het meest individuele niveau zijn er genen die een deel van ons gedrag verklaren. Met 

betrekking tot roken wordt ongeveer 30% van de variantie verklaard door genetische invloeden. 

Recente studies hebben aangetoond dat omgevingsfactoren een grotere rol spelen tijdens het 

initiatieproces, terwijl genetische invloeden voor een groot deel verklaren wie uiteindelijk verslaafd 

raakt of niet. Naast de genetische invloed zijn er theorieën die het belang van persoonlijkheid 

benadrukken als één van de belangrijkste individuele voorspellers van rookgedrag en 

middelengebruik. Mensen die hoog scoren op persoonlijkheidsfactoren, zoals neuroticisme en 

extraversie, zouden een verhoogd risico hebben om te gaan roken. Andere studies hebben zich meer 

gericht op het effect van rookgedrag op emotioneel welbevinden en aangetoond dat sommige mensen 

roken gebruiken als middel om hun emotioneel welbevinden te verhogen. In het verlengde hiervan 

werd aangetoond dat mensen die last hebben van angst en depressie een twee keer zo grote kans 

hebben om te roken.  

Naast de (ogenschijnlijk) relatief stabiele factoren, zoals genetische aanleg en persoonlijkheid, 

zijn er op individueel niveau cognities die voor een deel verklaren waarom sommige jongeren gaan 

roken en anderen niet. Deze cognities zijn sterk onderhevig aan omgevingsinvloeden. Gedurende de 

adolescentie worden ideeën en gedachten gevormd die vervolgens gedragsveranderingen beïnvloeden. 

Met betrekking tot roken zijn er positieve of negatieve attitudes ten aanzien van roken en subjectieve 

normen en verwachtingen die voor een deel bepalen of iemand gaat roken of niet.  

 

Omgevingsfactoren 

Het grootste deel van de studies beschreven in dit proefschrift richt zich op de rol van 

omgevingsfactoren. De belangrijkste sociale omgevingsfactoren die het gedrag van adolescenten 

beïnvloeden worden gevormd door ouders en leeftijdgenoten. Maar ook zijn er invloeden van scholen 

en media die een rol spelen en mede bepalen of jongeren gaan roken. Met betrekking tot de ouders is 

er een aantal manieren waarop zij hun kinderen kunnen beïnvloeden. Ten eerste vindt beïnvloeding 

plaats door het gedrag van de ouders zelf. Ouders functioneren als rolmodellen, kinderen zien dit 
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gedrag en kopiëren het. Daarnaast kunnen ouders door middel van algemene en specifieke 

opvoedingsstrategieën het gedrag van hun kinderen beïnvloeden. Naast het belang van ouders is er de 

toenemende mate waarin leeftijdgenoten en vrienden een rol gaan spelen in het leven van 

adolescenten. Enerzijds worden jongeren beïnvloed door vrienden en leeftijdgenoten, anderzijds 

selecteren jongeren elkaar op basis van vergelijkbaar gedrag en attitudes. In de adolescentie spelen 

ook sociale mechanismen, zoals sociale acceptatie, een grote rol. Het is belangrijk om tot een groep te 

behoren omdat hieraan een groot deel van de identiteit wordt ontleend. Wanneer roken gekoppeld 

wordt aan populariteit dan zal roken gezien worden als een middel dat de populariteit kan verhogen.  

 

Astma 

 

Dat roken ernstige gezondheidsrisico’s met zich meebrengt is evident. Behalve dat er groepen 

zijn die extra vatbaar zijn om te beginnen met roken, zijn er ook groepen voor wie de gevolgen van 

rookgedrag extra ernstig zijn. Voor mensen met astma is roken of blootstelling aan rookgedrag extra 

schadelijk. Op korte termijn kan het de symptomen van astma verergeren, op langere termijn vergroot 

roken het risico op de ontwikkeling van chronische longaandoeningen. Niettemin heeft recent 

onderzoek aangetoond dat het percentage rokers onder mensen met en zonder astma vergelijkbaar is. 

Vanuit het idee dat roken of blootstelling aan rookgedrag in de omgeving extra schadelijk is voor 

adolescenten met astma is gekeken naar mogelijke verschillen in individuele en omgevingsfactoren die 

de kans op rookgedrag vergroten dan wel verkleinen.  

 

Samenvatting van de bevindingen 

 

Een tiental onderzoeksvragen zijn geformuleerd, onderzocht en beschreven in de studies die in 

dit proefschrift staan. Hieronder worden deze onderzoeksvragen in het kort beschreven en beantwoord 

aan de hand van de belangrijkste bevindingen in dit proefschrift. 

 

In welke mate is rookgedrag van ouders (huidig rookgedrag en rookgedrag in het verleden) 

gerelateerd aan rookgedrag van het kind (experimenteel en regulier) en progressieve transities in 

rookgedrag? De cross-sectionele resultaten gepresenteerd in hoofdstuk 2 laten zien dat rookgedrag van 

ouders positief samenhangt met rookgedrag van adolescente kinderen. Hoofdstuk 3 laat zien dat 

rookgedrag van ouders niet alleen voorspellend is voor de initiatie van rookgedrag, maar ook dat  

rookgedrag van ouders voorspellend is voor progressieve rooktransities van het kind (bijvoorbeeld de 

transitie van experimenteren naar maandelijks roken). Beide studies laten zien dat het risico om te 

gaan roken stijgt naarmate de blootstelling aan rookgedrag van ouders toeneemt (het hebben van twee 

rokende ouders brengt meer risico met zich mee dan één rokende ouder). Ook is er gekeken naar de rol 

van de rookgeschiedenis van ouders. De bevindingen tonen aan dat adolescente kinderen van ouders 
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die gerookt hebben méér kans hebben om te gaan roken dan adolescente kinderen die ouders hebben 

die nooit gerookt hebben.  

Astma. Adolescente kinderen met astma hebben vaker dan niet-astmatische adolescente 

kinderen, ouders die roken. De link tussen rookgedrag van ouders en rookgedrag van adolescente 

kinderen is echter wel hetzelfde in sterkte voor kinderen met en zonder astma. Ook is er geen verschil 

gevonden in de effecten van stoppen met roken van de ouders op het rookgedrag van jongeren bij 

degenen met en zonder astma.  

 

Zijn er verschillen in effecten van rookgedrag van ouders tussen adolescente kinderen die leven in 

eenoudergezinnen en kinderen die opgroeien in een gezin met beide ouders? Resultaten laten zien dat 

adolescenten die opgroeien in eenoudergezinnen een significant groter risico hebben om a) te 

beginnen met roken en b) om progressieve transities in rookgedrag te maken die leiden tot een meer 

verslaafd rookpatroon. 

 

Maakt het uit wanneer ouders stoppen met roken? De cross-sectionele studie in hoofdstuk 2 laat zien 

dat vooral het stoppen van moeder op jonge leeftijd van het kind een preventieve werking heeft op 

rookgedrag van het kind. Stoppen van de moeder wanneer het kind tussen 12 en 16 jaar oud is zorgt 

voor een verhoogd risico. Longitudinale bevindingen in hoofdstuk 3 laten zien dat stoppen van de 

ouders een preventief effect op rookgedrag van het kind heeft heeft wanneer de ouders stoppen vóór 

de geboorte van het kind. Stoppen na de geboorte van het kind zorgt voor een significant hoger risico 

voor het kind om later ook te gaan roken.  

 

Hoe zijn algemene en rookspecifieke opvoedingsaspecten gerelateerd aan het rookgedrag van het 

kind? Hoofdstuk 4 (cross-sectioneel) en hoofdstuk 5 (longitudinaal) bestuderen de link tussen 

rookgedrag van adolescenten en algemene en rookspecifieke opvoeding. Hoofdstuk 4 toont aan dat 

kinderen van ouders die meer steun geven en controle uitoefenen minder vaak roken. In hoofdstuk 5 

wordt door middel van een longitudinaal model gekeken naar de directe en indirecte effecten (via 

rookspecifieke opvoeding) van algemene opvoeding op het rookgedrag van het kind. Gebrek aan 

ouderlijke steun en controle hangen samen met een grotere kans op roken van het kind, evenals meer 

manipulatieve psychologische controle. Kinderen die aangeven ouders te hebben die actief zijn in 

rookspecifieke opvoeding (roken als specifiek thema binnen de opvoeding, bijvoorbeeld het stellen 

van regels ten aanzien van roken) geven vaker aan niet te roken.  

Astma. Ouders van kinderen met astma worden gezien als strikter en meer ondersteunend en 

ook praten zij meer over roken dan ouders van kinderen die geen astma hebben. Op andere 

rookspecifieke opvoedingsaspecten, zoals thuis mogen roken, of het verwachten van straf, verschillen 

ouders van astmatische kinderen niet van ouders van niet-astmatische kinderen. Ook worden geen 
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verschillen gevonden in de relatie tussen opvoeding (algemeen en rookspecifiek) en rookgedrag tussen 

adolescenten met en zonder astma.  

 

Wordt de link tussen algemene opvoeding en rookgedrag gemedieerd door rookspecifieke opvoeding? 

De longitudinale studie gepresenteerd in hoofdstuk 5 laat zien dat de link tussen steun en initiatie van 

rookgedrag, die tussen strikte controle en initiatie van rookgedrag en die tussen rookgedrag van de 

ouders en initiatie van rookgedrag (gedeeltelijk) worden gemedieerd door rookspecifieke opvoeding. 

Dit wil zeggen dat de effecten van steun, strikte controle en rookgedrag van ouders voor een deel 

bestaan door de aanwezigheid van de tussenliggende variabele, namelijk rookspecifieke opvoeding (de 

mediator), ofwel lopen via rookspecifieke opvoeding. 

Astma. Ondanks verschillen tussen astmatische en niet-astmatische adolescenten op ouderlijke 

steun, strikte controle, manipulatieve psychologische controle, en praten over roken tonen analyses 

geen verschillen aan in de relatie tussen opvoeding en roken bij astmatische en niet-astmatische 

jongeren. 

 

Zijn rookspecifieke opvoedingsaspecten (frequentie en kwaliteit van communicatie) voorspellers van 

rookcognities en daaropvolgend rookgedrag? De modellen werden zowel cross-sectioneel als 

longitudinaal getoetst. Cross-sectioneel lijkt het erop dat als ouders vaker over roken praten, kinderen 

positiever over roken gaan denken (attitudes). Verder hangt méér praten over roken door de ouders 

negatief samen met de eigen effectiviteit (inschatting van jongeren zelf of ze roken kunnen weerstaan) 

en de norm van ouders ten aanzien van roken. Een hogere kwaliteit van communicatie hangt positief 

samen met een lagere attitude ten aanzien van roken, de norm van vrienden ten aanzien van roken, en 

een hogere eigen effectiviteit. Longitudinaal zijn de resultaten echter anders. Het effect van frequentie 

van communicatie over roken verdwijnt terwijl de effecten van kwaliteit van communicatie over roken 

consequent blijven bestaan. Ouders die op een constructieve, positieve manier praten met hun 

kinderen hebben meer kans dat hun kind later niet gaat roken. De longitudinale effecten van kwaliteit 

van communicatie over roken worden voornamelijk gevonden voor het jongste kind in het gezin, met 

betrekking tot attitudes ten aanzien van roken, eigen effectiviteit en ouderlijke normen ten aanzien van 

roken. Attitudes en eigen effectiviteit zijn voorspellers van de intentie om te gaan roken. Intentie is 

vervolgens een voorspeller van rookgedrag.  

 

Wat is de relatieve rol van persoonlijkheid, rookgedrag van vrienden en rookgedrag van ouders? In de 

studie beschreven in hoofdstuk 7 worden omgevingsfactoren en individuele factoren in één model 

geplaatst om zo de relatieve rol van alle factoren te bepalen. Adolescenten die roken scoren hoger op 

extraversie en openheid en lager op de persoonlijkheidsdimensies emotionele stabiliteit (dat is hoog op 

neuroticisme), vriendelijkheid, en nauwkeurigheid. Adolescenten die roken hebben eveneens vaker 
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ouders en broers of zussen die roken. Echter, de sterkste samenhang van het eigen rookgedrag wordt 

gevonden met het rookgedrag van de beste vriend en het aantal rokende vrienden. 

Astma. Adolescenten met astma scoren hoger op de persoonlijkheidsdimensie neuroticisme en 

lager op extraversie en zij worden in vergelijkbare of zelfs hogere mate blootgesteld aan rookgedrag in 

de omgeving (dus door ouders, vrienden of broers en zussen). In de link tussen de verklarende 

concepten (persoonlijkheid en omgevingsfactoren) en rookgedrag worden geen verschillen gevonden 

tussen adolescenten met en zonder astma.  

 

Zijn depressieve gevoelens predictoren voor rookgedrag bij adolescenten? Longitudinale analyses in 

hoofdstuk 8 tonen aan dat depressieve gevoelens voorspellend zijn voor zowel experimenteren met 

roken als regulier roken (minimaal 1 keer per maand). Ook wordt het omgekeerde effect gevonden: 

experimenteren met roken voorspelt depressieve gevoelens.  

Astma. Adolescenten met astma rapporteren vaker depressieve gevoelens dan adolescenten 

zonder astma. Wederom wordt geen interactie-effect gevonden dat erop wijst dat de relatie tussen 

depressieve gevoelens en roken verschillend is voor adolescenten met en zonder astma. De link tussen 

astma en roken wordt niet aangetoond daarom is het niet geoorloofd op mediatie te toetsen. Er kan 

hooguit sprake zijn van een indirect effect waarbij adolescenten met astma een verhoogde kans hebben 

op depressieve gevoelens, wat vervolgens weer een verhoogd risico oplevert om te gaan roken. 

 

Zijn sociale acceptatie en afwijkend gedrag van leeftijdgenoten mediatoren van de link tussen eigen 

vroeg deviant gedrag en later roken? De longitudinale studie weergegeven in hoofdstuk 9 onderzoekt 

of vroeg deviant gedrag (op 6-jarige leeftijd) kan worden beschouwd als een vroege predictor van later 

rookgedrag of dat deze link geheel of gedeeltelijk verklaard wordt door de tussenliggende variabelen 

deviant gedrag van vrienden of sociale acceptatie binnen de vriendengroep. Met andere woorden, 

wordt de link tussen vroeg deviant gedrag en later roken gemedieerd door deviant gedrag van vrienden 

of sociale acceptatie binnen de groep? Met betrekking tot de ontwikkeling van rookgedrag in de 

adolescentie kunnen er drie groepen worden onderscheiden. Een groep jongeren die nauwelijks of 

nooit gerookt heeft (’Lage groep’), een groep die ergens gedurende de adolescentie begint met roken 

en waarbij rookgedrag sterk toeneemt (’Stijgende groep’), en een groep die al op jonge leeftijd begint 

met roken en waarbij het roken nog steeds toeneemt (’Vroeg-hoge groep’). Als kinderen al op jonge 

leeftijd afwijkend gedrag (agressie, gebrek aan zelfcontrole, impulsief gedrag) laten zien vergroot dit 

de kans dat ze later in de ‘Stijgende-groep’ en ‘Vroeg-hoge groep’ terecht komen. Deviant gedrag van 

vrienden vormt geen mediator. De link tussen jong afwijkend of vroeg deviant gedrag en later roken 

loopt niet via het hebben van deviante vrienden. Echter, een toename in sociale acceptatie van 

jongeren door hun leeftijdgenoten over een langere periode blijkt wel voorspellend voor roken (na 

controle voor eigen deviant gedrag) en medieert de link tussen vroeg deviant gedrag en later roken. 

Met andere woorden, in de link tussen vroeg deviant gedrag en later roken is het de toename in sociale 
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acceptatie die roken voorspelt. Samen met de gevonden afname in deviant gedrag over tijd, lijkt het 

erop dat de daling in deviant gedrag parallel loopt met sociale acceptatie binnen de groep. Om te roken 

is het hebben van deviante vrienden niet noodzakelijk, acceptatie binnen de groep is daarvoor wel 

belangrijk. 

 

Zijn eigen attitudes en attitudes van vrienden ten aanzien van roken vroege voorspellers van 

rookgedrag of wordt deze link gemedieerd door sociale acceptatie binnen de vriendengroep? Ook in 

deze studie kunnen drie duidelijke groepen worden onderscheiden (‘Lage groep’, ‘Stijgende-groep’, 

‘Vroeg-hoge groep’). Eigen attitudes en attitudes van vrienden ten aanzien van roken hangen niet 

samen met roken. Echter, vergeleken met de ‘Lage groep’ wordt in de ‘Stijgende-groep’ een 

interactie-effect gevonden van attitudes van vrienden met zowel de sociale acceptatie van vrienden 

binnen de groep als de eigen sociale acceptatie. Attitudes van vrienden hangen samen met het behoren 

tot de ‘Stijgende-groep’ wanneer de vrienden een lage sociale acceptatiescore hebben. De link tussen 

attitudes van vrienden en behoren tot de ‘Stijgende-groep’ is sterker voor kinderen met een lage 

sociale acceptatie score. Dit betekent dat voor kinderen die een lage sociale status hebben binnen de 

groep, de attitudes van vrienden ten aanzien van roken voorspellend zijn voor roken in de Stijgende-

groep. Vanuit het idee dat het voornamelijk individuele factoren zijn die er voor zorgen dat jongeren 

op jonge leeftijd gaan roken, zijn sociale factoren (zoals sociale acceptatie) belangrijker in de 

‘Stijgende-groep’.   

 

In het laatste hoofdstuk van dit proefschrift worden de resultaten samengevat, en beperkingen 

en implicaties van de beschreven studies besproken. Eveneens worden er mogelijkheden voor 

toekomstig onderzoek aangegeven. De hoofdpunten in dit proefschrift zijn: a) het belang van het 

hebben van niet-rokende ouders, b) de mogelijkheid die ouders hebben om via algemene en 

rookspecifieke opvoedingsaspecten het rookgedrag van hun kind te beïnvloeden, c) leeftijdgenoten als 

rolmodellen en als gids voor de vorming van positieve attitudes ten aanzien van roken en d) het belang 

van sociale acceptatie binnen de groep.  

 Met betrekking tot astma kan gesteld worden dat voorspellers van rookgedrag voor jongeren 

met en zonder astma over het algemeen gelijk zijn. Astmatische jongeren blijken vaker ouders te 

hebben die roken. Dit zegt weliswaar niets over causaliteit (door blootstelling aan rookgedrag in de 

omgeving kan astma zich manifesteren), maar is weliswaar schokkend omdat het impliceert dat veel 

ouders hun gedrag niet aanpassen ondanks de schadelijke gevolgen ervan voor de gezondheid van hun 

kind. Ouders van een kind met astma geven meer steun aan hun kind en oefenen meer controle uit. 

Echter, op het gebied van rookspecifieke opvoeding zijn ze niet verschillend van ouders met een 

adolescent kind dat geen astma heeft behalve dat ze meer praten over niet-roken. Adolescenten met 

astma rapporteren vaker depressieve gevoelens dan adolescenten zonder astma. Verder zijn ze over het 

algemeen introverter en emotioneel instabieler. 
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Pfff… Ik hoop niet dat ik iemand vergeten ben… maar mocht het toch zo zijn, een oprecht mea culpa.. 

 

Dank u.. 
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