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Abstract 

Adolescent smoking is a major public health problem. While the socioeconomic status (SES) of the 
neighbourhood and that of the family are known to play a role in smoking onset and progression, it 
is not clear whether it modifies the association between parental influences and adolescent behaviour. 
The purpose of this study is to investigate family correlates of adolescent smoking experimentation 
and to explore the modifying role of socioeconomic context and European geographical area in a 
sample of European adolescents. This is a secondary analysis of the baseline survey of the European 
Drug Addiction Prevention (EU-Dap) trial which took place in seven European countries and 
involved 7079 students. School SES was used as indicator of socioeconomic context. European 
countries were aggregated in two geographical areas: North-Central and South. The associations 
between parental, family factors, and adolescents smoking experimentation were analysed through 
multilevel mixed-effect logistic regression models, stratified by school SES and European 
geographical area. Parental smoking, permissiveness towards tobacco, family conflicts, problematic 
relationships, low connectedness, and low parental control were significantly associated with 
adolescent smoking experimentation. Paternal smoking was a stronger correlate of adolescent 
smoking in low SES schools, while maternal smoking in high SES schools. Parental permissiveness 
was a stronger correlate in low SES schools. Family conflicts and low parental control were correlates 
only in low SES schools. The associations did not substantially differ between European geographical 
areas, with the exception of parental smoking that was a stronger correlate in the North, and parental 
control that was a correlate only in the South of Europe. To reduce inequalities in tobacco-related 
outcomes, prevention efforts in low socioeconomic contexts appear to be a public health priority. 
Parental smoking, permissiveness, family relationships, and connectedness should be addressed in 
preventive programs. 
  



Introduction 

Adolescent tobacco smoking is a major public health problem [1, 2]. 
Tobacco smoking usually starts in young age [3, 4]. Early experimentation may lead to regular 
smoking through adolescence and adulthood [5, 6]. Therefore, to prevent thetransition to regular 
smoking, it is of great importance to identify factors associated with smoking initiation [7, 8]. 
Social influences, especially within the family, represent strong determinants of smoking initiation 
among youths. For instance, parents can influence adolescent smoking through their own smoking 
behaviour, but also through parenting style and monitoring behaviours. Children of smokers have a 
significantly higher risk of smoking initiation, with a dose–response effect, i.e., the risk is increased 
if both parents are smokers [9–16]. Gender-specific influences may also be at stake: mother’s 
smoking influences children’s smoking initiation but also the uptake of regular smoking [17]; and the 
influence seems to be stronger on their daughters than on their sons [18]. However, in general, 
parental influences appear to be stronger on girls than on boys [19–23]. Parental attitudes towards 
smoking, for instance conveyed by parental disapproval or permissiveness, affect the risk of 
adolescent smoking in the predicted direction [24–28]. 
Also other factors related to the climate in the family can influence adolescent’s smoking behaviour. 
Positive parent–child relationships such as parental attachment, connectedness, positive 
identification, amount of time spent together, support, monitoring, and authoritative parental style are 
also protective factors towards adolescent smoking [22, 23, 25, 29–36]. On the contrary, negative 
family interactions, lack of parental control, and family conflicts were found to be risk factors [20, 
29, 32, 37, 38]. Probably because of a mixture of the factors mentioned above, for instance history of 
family conflicts, lack of monitoring, and psycho-social adversities, one-parent adolescents are more 
likely to smoke than those living with both parents [14, 16, 23, 25, 28, 29, 39]. 
While the socioeconomic status (SES) of the neighbourhood and the family is known to play a role 
in smoking onset and progression, it is not clear whether it modifies the association between parental 
influences and adolescent behaviour [15, 23, 40–48]. Since the socioeconomic environment can 
modify the effects of health-promoting interventions, a better understanding of the interplay between 
family influences and the broader socioeconomic environment could generate important insights for 
preventive strategies. 
Finally, the influence of parental behaviours and attitudes on the smoking behaviours of children may 
differ by European geographical area because of the cultural and social characteristics of family 
environments. The responsibility of families for the welfare and care is greater in South European 
countries where the well-being of family members depends on family arrangements and relations, 
while in North European countries, the responsibility for the provision of family welfare is transferred 
on institutions and public services [49, 50]. To our knowledge, there are no studies comparing family 
correlates of adolescent smoking experimentation in different geographical areas of Europe. 
The purpose of this study is to investigate family correlates of adolescent smoking experimentation, 
and to explore the modifying role of socioeconomic context and of European geographical areas in a 
sample of European adolescents. 
 

Methods 

Study design and population 

We conducted a secondary analysis of the baseline survey of the European Drug Addiction Prevention 
(EU-Dap) trial that evaluated the effectiveness of a school curriculum (Unplugged) in preventing the 
use of tobacco, alcohol, and illicit drugs among adolescents. The trial took place in nine centres from 
seven European countries (Austria, Belgium, Germany, Greece, Italy, Spain, and Sweden) and 
involved 7079 students aged 12–14 years. The study design and the results of the trial have been 
described in detail elsewhere (www.eudap .net). The analytical sample of the present study included 
7026 students participating in the baseline survey and answering a question on lifetime cigarette 
smoking. 



Data collection 

Most information was collected through a self-administered anonymous questionnaire. Questions 
were derived or adapted from the EDDRA data bank (http://eddra .emcdda.eu.org). 
Individual socio-demographic information included gender, age (based on date of birth), and type of 
cohabitation (living with “both parents”, “one parent”, and “other relatives”). School SES was used 
as indicator of socioeconomic context, categorized as high, middle, and low. This classification was 
performed independently by each centre participating in the trial. Population-based indicators of the 
catchment area of the school (e.g., proportions with different educational attainments) were used in 
Greece and Sweden. Type of school (theoretical or vocational) was used in Germany, Belgium, and 
in the two Italian centres of Turin and Novara. A combination of area-level and school-level 
indicators was used in Austria, Spain, and in the Italian centre of L’Aquila [51]. 
Centres participating in the study were aggregated into two European geographical areas: North-
Central including Sweden, Germany, Belgium, and Austria; and South including Spain, Italy and 
Greece. The aggregation was based on the differences between South and North/Central Europe in 
the role of family on the welfare and care of its members (as explained in introduction). 
Adolescents’ cigarette smoking was investigated by asking students “How many times (if any) have 
you smoked cigarettes in your lifetime?” with responses ranging from 0 to 30 and more. Responses 
were collapsed generating the dichotomous variable “Ever smoking” vs. “Never smoking”. 
The smoking behaviour of mother and father was reported by the adolescents by answering the 
question “Does any of the following persons smoke cigarettes?”. A single item assessed the perceived 
parents’ permissiveness towards tobacco smoking, with possible responses “would allow to smoke”, 
“wouldn’t allow smoking at home”, “wouldn’t allow smoking at all”, and “don’t know”. 
Family conflicts, relationships, connectedness, rules, and parental control were investigated through 
multi-items questions. All items allowed response alternatives on a 4-point Likert scale (strongly 
agree/agree/disagree/strongly disagree). Answers were scored 1–4 and summed up, means were 
calculated, and categories of high, middle, and low levels of each indicator were created using tertiles. 
An indicator of family conflicts was derived from the items: “We don’t often fight in my family”, 
“We hardly ever lose our tempers”, and “We don’t often criticize each other”. Family relationships 
were derived from the items: “We help and support one another”, “We are full of life and good spirit”, 
“In my family it’s important for everyone to express their own opinion”, “My family always does 
things together”, and “We get along well with each other”. Connectedness with parents was derived 
from the items: “I can easily get support from my father/mother”, “It is very important for me not to 
disappoint my parents”, “My parents know where I am in the evenings”, and “My parents set clear 
rules”. The indicator of family rules was derived from the items: “Each person’s duties are clearly set 
out in my family”, “There is strict punishment for anyone breaking the rules in my family”, and 
“Work before play is the rule in my family”. An indicator of parental control was derived from the 
items: “In my family you can get away with almost anything”, “We can do whatever we want in my 
family”, “In my family we aren’t punished or told off when we do something wrong”, and “We come 
and go as we want in my family”. 
 

Statistical analysis 

We conducted two sets of analyses, separating factors conveying direct smoking influences (i.e., 
parental smoking and parental permissiveness towards smoking, Table 2) from factors that may 
represent potential mediators of parental influences (i.e., connectedness to parents, rules, control, 
family conflicts, and relationships, Table 3). The associations between factors and adolescents self-
reported ever smoking were evaluated in bivariate and multivariate analyses, adjusting for age and 
type of cohabitation, and stratifying by school SES and European geographical area. Multilevel 
mixed-effect logistic regression modelling was used to control for the hierarchical nature of the data, 
with three grouping levels: country, school, and student. Models stratified by school SES were run 
with three levels (country, school, and student), while models stratified by European geographical 



areas were run with two levels (school and student). Co-linearity between variables was checked 
before building the multivariate models. Due to missing values, applying listwise deletion, the final 
model was run on 6370 subjects. Statistical analyses were carried out using STATA software release 
12.0 (Stata Corporation 2007, College Station, TX, USA). 
 

Results 

About 35% of the students participating in the survey smoked at least one cigarette in their life. About 
12% of the students smoked only once or twice during their lifetime, whereas about 10% of them 
smoked 30 or more times during the lifetime. The prevalence of lifetime smoking was 29.1% in 
North/Central Europe, and 40.1% in South Europe. 
In bivariate analysis, gender was not associated with the probability of ever smoking (Table 1). 
Statistically significant bivariate associations were shown for all other studied factors. The prevalence 
of ever smoking was higher among older adolescents (52.1% among 14 years old vs 28.0% among 
13 years old, and 17.2% among 12 years old). Attending a low or middle SES school was associated 
with a higher risk of smoking experimentation compared with attending a high SES school, as well 
as living with only one parent or other relatives compared with living with both parents. 
 
Parental smoking behaviour and attitudes towards smoking  
Both father’s smoking and mother’s smoking were associated with adolescent smoking 
experimentation, as was parents’ perceived permissiveness towards tobacco (Table 2). After adjusting 
for age and for living conditions (cohabiting with both parents or not), paternal smoking was 
associated with adolescent smoking experimentation in middle and low SES schools. Maternal 
smoking was associated with adolescent smoking in all SES groups, with stronger association in high 
SES schools. Paternal smoking and maternal smoking were weaker correlates of adolescent smoking 
in South Europe than they were in North Europe (Table 2). 
Children who perceived that their parents would not allow smoking at home or would allow it right 
away had two-tothree times higher probability to report ever smoking than children perceiving that 
their parents would not allow smoking at all. These associations were stronger in low SES than in 
high SES schools, but did not differ substantially by geographical area of Europe. 
 
Family relationships 

In the whole sample, high family conflicts, problematic relationships, low connectedness with 
parents, and low parental control (but not unclear rules) were all associated with the condition of ever 
smoker, after adjustment for attained age and type of cohabitation (Table 3). 
In a separate analysis by school SES, low connectedness and problematic relationships between 
adolescents and their parents were uniformly associated with two-to-three times higher likelihood of 
ever smoking. However, the presence of family conflicts and low parental control were associated 
with adolescent smoking experimentation only among students in low SES schools (Table 3). 
The associations above did not substantially differ between geographical areas of Europe, with the 
exception of parental control, that was a correlate of adolescent smoking experimentation in the South 
of Europe, but not in the North-Central Europe. 
Family rules did not correlate with adolescent smoking in any of the subsamples above. 
Mutually adjusting factors related to parental influences on smoking and those related to family 
relationships did not reveal different association patterns with respect to those reported above, in the 
whole sample or in subsamples defined by school SES and geographical areas (data not shown). 
 

Discussion 

This study aimed to examine family correlates of adolescent smoking experimentation, and to explore 
the modifying role of the school SES and the geographical location in Europe, issues that were not 



extensively studied so far. In fact, most studies in this domain were conducted in USA, while our 
study involved more than 7000 students of seven European countries, thus adding insights specifically 
on the European context. We also analysed a large number of family factors, not directly representing 
pro- or anti-smoking influences, but likely to be correlated with adolescent smoking experimentation 
through an impact on general psychological well-being. 
Our results were largely confirmatory of previous observations, for instance the association of 
parental smoking and adolescent smoking uptake [9–16]. It is recognized that parental smoking 
increases the acceptance of the behaviour and reduces risk perceptions and negative attitudes towards 
smoking [52]. In line with previous studies, mother’s smoking seemed to be more strongly associated  
with offspring’s behaviour than father’s smoking, particularly so in high SES schools [11, 13, 53]. 
However, when adjusting for indirect influences referred to family relationships and parenting style, 
the differences between paternal and maternal influences tended to level off, probably indicating 
different common antecedents for mother and father smoking and for their children’s initiation with 
cigarettes. Examples of these common antecedents may be general educational influences due to the 
higher amount of time mothers usually spend with their children, and to their stronger involvement 
in norm setting and child rearing [11]. 
Along with behavioural influences, perception of parental norms was strongly correlated with 
adolescent smoking experimentation. In line with previous studies, parental disapproval of smoking 
revealed the expected association with lower prevalence of ever smoking, while adolescents with 
more permissive parental norms were more likely to report any smoking [24–28]. While these 
associations of parental smoking-specific norms did not differ between South and North-Central 
Europe, in schools characterized by low SES, they appeared to be stronger than in middle or high 
SES schools. Parents of low social status, especially fathers, are more likely to smoke, and to have 
weak negative attitudes towards smoking, so that children living in low-income or low-literacy areas 
with smoking parents are less likely to have stringent restrictions on smoking [ [54–58], and Table 
4]. This finding deserves attention, because it may explain the differential effectiveness in low SES 
contexts of school-based anti-smoking programs that target adolescents’ behaviour ignoring the 
familial influences. 
Harmonious relationships of a child with parents and satisfaction for family life have been reported 
as important predictors of adolescents’ well-being as well as desirable health outcomes [22, 23, 25, 
29–36]. 
To our knowledge, this is the first time that family correlates of tobacco initiation among adolescents 
are investigated according to the indicators of socioeconomic circumstances and geographical area of 
Europe. Several studies showed higher risk of smoking among pupils of lower SES [15, 23, 40–48]. 
Our analyses confirmed this association in an ecologic perspective. At the area level, SES also 
modified some of the associations described above. Due to stressful living conditions, low SES 
families may be more involved in conflicts. This may motivate adolescents to spend more time out 
of the family environment without adults monitoring their social network or activities. Economically 
disadvantaged parents may have more difficulties in monitoring children’s behaviour, because they 
may be more concerned in ensuring a decent level of living standards in their family [59]. Low 
parental control is associated with high risk of children engaging in risk behaviours [32, 38, 60]. 
Consistently, in our sample, low parental control was significantly related with smoking behaviour 
only among pupils of low SES schools. It is to be noted that a lower level of parental control was 
reported by these pupils compared to their peers of higher SES groups (Table 4). It may be inferred 
that preventive interventions specifically targeting families in low SES neighbourhoods could have a 
large impact on smoking prevalence among adolescents than programs only targeting adolescents’ 
knowledge, skills, and behaviours. 
The modifying role of geographical area of Europe in the initiation of cigarette smoking in 
adolescence, assumedly exerted through family norms, cultural influences, and specific smoking 
norms, is also a novel contribution of this study. Contrary to expectations, the data did not reveal 
important differences in this regard. Thus, most of the familial factors under study probably constitute 



a “core set” of potential host-related determinants of adolescent smoking experimentation 
independent of cultural and structural characteristics of European geographical area. A noteworthy 
exception was the association of adolescent smoking experimentation with low parental control that 
remained significant only in the three centres of the South of Europe. This may indicate that in this 
part of Europe, the importance of family as “monitoring agency” on children’s behaviour is still 
greater compared with other institutional settings [50]. Indeed, in our sample, a significantly higher 
parental control was detected among adolescents of South Europe than among those of North/Central 
Europe (Table 4). 
This study had some limitations. First, the cross-sectional design prevented conclusions about causal 
pathways, which we tried to render by avoiding wording inferring causality. Some of the factors 
investigated such as school SES, type of cohabitation, and father and mother smoking should 
theoretically precede the outcome, therefore, limiting the risk of reverse causation or report bias. 
However, for other factors, such as family relationships, connectedness with parents, family rules, 
control, and permissiveness, we cannot completely exclude report bias, i.e., a re-appraisal of parents’ 
norms and relationships among children who tried or adopted smoking. Missing values reduced the 
sample available for the adjusted analysis and may have introduced selection bias if the missing 
information were not distributed at random. Parents’ information was collected through children 
reports, thus reflecting rather children’s perceptions than parental behaviour. As described above, this 
may have introduced some degree of report bias, since children testing smoking may have biased 
perceptions due to a posteriori inference on their parents’ approval. All information was self-reported, 
and this raise questions on its reliability; however, the anonymous administration of the questionnaire 
is likely to have attenuated this risk. Different methods were used across the centres to define the 
socioeconomic level of the schools, so the homogeneity of the schools within the strata cannot be 
assured. Moreover, socioeconomic setting was assessed at the school level, thus limiting the 
information to an ecologic perspective, which cannot be generalized to individuals. Finally, the 
stratified analysis tested whether the effect was significant within each subgroup, but not the 
difference between subgroups. 
This study also had some strong features, such as the geographically diverse sample, involving 
students of seven European countries. The surveys were conducted according to a standardised 
protocol and a standardised questionnaire, minimizing possible misclassification related to data 
collection. The information accrued in the survey was very comprehensive, allowing the analysis of 
a large set of correlates. In the statistical analysis, we adopted an approach respectful of the “non-
independence” of the individual reports according to higher order clustering (student, school, and 
country). 
In conclusion, the present study contributes to clarify the role of the family context in tobacco 
smoking initiation among European adolescents. To reduce inequalities in tobacco-related outcomes, 
prevention efforts in low SES contexts appear to be a public health priority. Parental smoking, 
permissiveness toward their children’s smoking, family relationships, and connectedness should be 
addressed with high priority in preventive programs. 
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