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Abstract
Background: Adolescent smoking remains one of the major public health concerns worldwide. Young smokers are highly likely to 
become adult smokers and develop a wide range of health related problems at different stages of life. Evidence shows that factors 
such as peer smoking and parental smoking have significant impacts on adolescent smoking, however, there is scant knowledge 
about the role of adolescents’ beliefs and school-related factors, and therefore, hindering us to gain deeper insights for better smok-
ing prevention and control.
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Introduction
As the leading preventable cause of premature deaths, tobacco use is responsible for approximately 7 million deaths each year, includ-

ing more than 890,000 non-smokers who died from exposure to second-hand smoke [1]. If the current trend continues, tobacco will cause 
more than 8 million deaths a year by 2030 [2]. Despite substantial effort has been made to prevent and control tobacco use in many areas, 
such as the development of tobacco-free policies, cessation programs, anti-tobacco mass media champions, and actions on tobacco taxa-
tion, the total number of smokers is still rising. A study of smoking prevalence and cigarette consumption for 187 countries revealed that 
the number of daily smokers was increased from 721 million to 967 million in between 1980 and 2012 [3]. 

Objective: To examine the correlation between cigarette smoking and a set of contextual factors among the adolescents aged 13 - 15 
years in six European countries.

Methodology: The data used in this study was drawn from 2011 Global Youth Tobacco Survey (GYTS). Logistic regression was con-
ducted to quantify the effects of the contextual factors, with particular focus on adolescents’ beliefs regarding smoking and school-
related factors. 

Results: On average, the smoking prevalence among the adolescents in the six European countries ranged from 11.7% (Ukraine) 
to 36.6% (Latvia). The regression results showed mixed effects across these countries in terms of belief- and school-related factors. 
For example, adolescents who believed that ‘smoking was harmful to them’ had a lower likelihood of smoking in Croatia (OR: 0.5, 
95% CI: 0.26 - 0.96). However, such belief was related to a higher likelihood in Ukraine (OR: 2.12, 95% CI: 0.97 - 4.63). As expected, 
adolescents who believed that ‘second-hand smoking was harmful’ had a lower likelihood, and who believed that ‘smokers were 
more attractive’ had a higher likelihood. Further, the effects of school discussion on the dangers of smoking was significant only in 
two countries: Croatia (OR: 0.53, 95% CI: 0.39 - 0.73) and Ukraine (OR: 0.34, 95% CI: 0.17 - 0.7). A positive correlation was identified 
between smoking and seeing teacher or peer smoking on school premises. Adolescents who planned to continue education after cur-
rent school program was negatively associated with the likelihood of smoking. 

Conclusion: This study enhances the understanding of the effects of adolescents’ belief- and school-related factors on adolescent 
smoking. The implications may support the development of intervention strategies to prevent the adolescent smoking behavior.



490

Adolescent Smoking Behavior in European Countries: Influences of Belief- and School-Related Factors

Citation: Yuan Zhou., et al. “Adolescent Smoking Behavior in European Countries: Influences of Belief- and School-Related Factors”. EC  
Paediatrics 7.6 (2018): 489-497.

Adolescents, who are at a crucial age for smoking initiation and tobacco use establishment, create an enormous challenge for tobacco 
prevention and control. About 90% adult smokers had their first cigarette, or were already addicted to nicotine, by the age of 18 [4]. In 
comparison to adults, adolescents require fewer cigarettes and less time to establish a nicotine addiction [5]. Adolescent smoking not only 
increases the risk of many diseases in a short-term, such as respiratory illness, asthma, and reduced lung function, but also increases the 
risk of many serious diseases in a long-term, such as lung cancer, heart diseases, and stroke [6,7].

Empirical evidence has shown a number of influential factors that are closely related to adolescent smoking behavior, including gender, 
peer smoking, parental smoking, family income and education level, second-hand smoke exposure, advertising and promotion, taxes on 
tobacco products, smoking bans, etc. Among these determinants, peer smoking has been reported consistently as one of the most influen-
tial factors. For example, Valente., et al. [8] reported that peer influence was responsible for 17.9 times higher odds for smoking status of 
9th grade students in Hispanic high schools. Another study conducted by Rudatsikira., et al. [9] stated that adolescents in Ethiopia whose 
most of the friends were smokers were 42.2 times more likely to smoke cigarettes. While many factors resulted in similar effects in various 
adolescent groups (e.g. by different countries), mixed effects were also reported. For example, Van Minh et al. [10] found that boys in Viet-
nam were more likely to smoke cigarettes than girls, while Otten., et al. [11] concluded opposite finding in Netherland. In comparison to a 
large body of studies on the aforementioned risk factors, it is by far few studies were conducted to investigate the effects of adolescents’ 
beliefs regarding smoking and school-related factors on smoking behavior. A study done by Boles and Johnson [12] reported that girls who 
believed themselves as over or under weight were more likely to smoke. A study on high school students in Hungary by Piko and Kovács 
[13] described that ‘high academic achievement’ acted as a protective factor against adolescent smoking.

The aim of the present study, therefore, is to enhance the understanding of adolescents’ smoking behavior by further investigating 
the less studied belief- and school-related factors. Specifically, this study adds values to gain knowledge about the effects of adolescent’ 
beliefs, including the attractiveness of smokers, harmfulness of active smoking, and harmfulness of second-hand smoking, and school-re-
lated factors, including discussion on dangers of smoking, observation of smoking behavior by teachers and students, and adolescents’ fu-
ture plan (education or work). The population of interest is the European adolescents. According to the World Health Organization (WHO) 
report on the global tobacco epidemic 2017, the variation of adolescent cigarette smoking prevalence in European countries is quite high, 
ranging from 2% (Finland and Norway) to 25.7% (Ukraine) among boys, and 3% (Finland and Norway) to 26.3% (Italy) among girls, 
respectively [14]. Although the adolescent smoking behavior has been investigated in a number of European countries, such as Poland, 
Germany, Netherland, Iceland, Italy, Scotland [15-18], this study adds new values to six European countries that have not been well stud-
ied yet. From the policing perspective, the implications of this study may shed some light on potential smoking prevention interventions. 

Methods
Data Source and Participants

The data used in this study were drawn from Global Youth Tobacco Survey (GYTS) 2011. GYTS is a school-based survey, which targets 
participants who are aged 13 to 15 years. It is an anonymous survey based on self-administered data collection method and the partici-
pants complete it voluntarily. For the selection of the sample, the country coordinators firstly identify the grades in the educational system 
that correspond to the aforementioned age group.

Under a two-stage cluster design, schools are selected with a probability proportional to the enrollment size at the first sampling stage. 
At the second sampling stage, within the selected schools, classes are chosen randomly with equal probability where all the students are 
eligible for participation without age restriction. Consequently, some participants are below 13 years and some are above 15 years. Ac-
cording to the statistical analysis by Centers for Disease Control (CDC), to achieve a precision level of ± 5% the minimum sample size is 
1500 for most of the countries for this two-stage sampling structure [19]. A questionnaire that consists of a set of core questions is asked 
in all sites along with some unique country-specific questions. The final questionnaire is translated into local languages and the WHO 
country coordinators do a focus group discussion with the students to make sure they are translated appropriately and the students have 
a good understanding of the questions [20].



Citation: Yuan Zhou., et al. “Adolescent Smoking Behavior in European Countries: Influences of Belief- and School-Related Factors”. EC  
Paediatrics 7.6 (2018): 489-497.

Adolescent Smoking Behavior in European Countries: Influences of Belief- and School-Related Factors

491

The GYTS 2011 provided survey results of six European countries, including Croatia, Czech Republic, Slovakia, Latvia, Slovenia, and 
Ukraine. Overall, a total of 22,184 students participated in the survey. However, due to the conflicting answers in some of the individuals’ 
records, we removed these records from the raw dataset. For example, if the student responded that he/she had never tried smoking 
cigarette, even one or two puffs, and also responded that he/she smoked 2 days during the past 30 days, an inconsistency was realized 
and this record was removed completely. Table 1 shows the overall response rate, original sample size, final sample size after removing 
all inconsistent records, and overall smoking prevalence. Among the six European countries, Latvia and Ukraine had the highest (36.6%) 
and lowest (11.7%) prevalence of adolescent smoking, respectively.

The participants were categorized into two groups based on their smoking status of cigarettes: current smoker and never smoker. 
If the participant smoked a cigarette at least one day during the past 30 days prior to the survey, he or she was considered as a current 
smoker, whereas if the participant has never tried smoking cigarettes, even a single puff, he or she was considered as a never smoker. 

Statistical Analysis

Logistic regression analysis was performed to quantify the effects of specific contextual factors on the likelihood of being a current 
smoker. The independent variables were categorized into six groups: demographic, family and peer, exposure to second-hand smoke 
(SHS), marketing and promotion, beliefs regarding smoking, and school-related factors. In detail, the demographic factors included age 
and gender. Family and peer related factors included: parental smoking status, discussion on the harmful effects of smoking by the family 
members, and smoking status of participants’ close friends. Second-hand exposure included both exposure at home and public places. 
Marketing and promotions related factors included: owning products that have tobacco brand logo on that and free cigarette offers from 
the sales representatives. Beliefs-related factors included beliefs in the harmful effects of active and second-hand smoking and the as-
sociation between attractiveness with smoking cigarettes. School-related factors included discussion on the harmful effects of smoking, 
observation of smoking activity of teachers and students inside the school premise, and the participants’ future plan after finishing school 
studies. All the regression analyses were performed in IBM SPSS Statistics (version 23).

Table 2 summarizes the country-specific descriptive statistics stratified by gender. On average, the smoking prevalence among boys 
and girls were 34.0% (Standard Deviation = 12.1) and 35.2% (SD = 12.2), respectively. Approximately 17.0% (SD = 3.0) of students re-
ported that both of their parents were smokers, 21.9% (SD = 5.7) reported that only father was smoker, and another 10.3% (SD = 3.3) 
reported that only mother was smoker. About 25.4% (SD = 4.7) of students had the experience of discussing the harmful effects of smok-
ing with their family members. Exposure to second-hand smoke was reported 41.5% (SD = 14.2) at home and 63.1% (SD = 21.0) at public 
places, where Croatia had the highest exposure at both home (62.3%) and public places (83.9%). There were 67.1% (SD = 11.3) students 
reported that they had at least one close friend smoking. Further, a large percentage of students reported that they had products (e.g. T-
shirts, sports bags) with tobacco brand logo and received free samples of cigarettes from sales in the past, with averages of 86% (SD = 3.9) 
and 93.2% (SD = 1.7), respectively. In particular, 59.8% (SD = 15.3) of students had seen teachers smoking at school premises, whereas 
74.3% (SD = 14.9) had seen other students smoking. Almost 96.0% (SD = 2.7) of students expressed their wills to continue education 
after current program. 

Results and Discussion

Countries Original sample size Final sample size Overall response rate* Smoking Prevalence
Croatia 4245 2426 90.1% 32.4%
Czech Republic 3799 2326 83.1% 20.4%
Slovakia 4504 2637 80.6% 23.7%
Latvia 3835 2015 82.2% 36.6%
Slovenia 2039 1212 67.2% 29.0%
Ukraine 3762 2094 91.6% 11.7%

Table 1: Survey sample size and response rate for different countries.

*Overall response rate = School response rate X Student response rate

Descriptive Statistics
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Croatia Czech Republic Slovakia Latvia Slovenia Ukraine
Boys 
(%)

Girls 
(%)

Total 
(%)

Boys 
(%)

Girls 
(%)

Total 
(%)

Boys 
(%)

Girls 
(%)

Total 
(%)

Boys 
(%)

Girls 
(%)

Total 
(%)

Boys 
(%)

Girls 
(%)

Total 
(%)

Boys 
(%)

Girls 
(%)

Total 
(%)

Parental Smoking
None 48.1 46.8 47.4 52.3 51.3 51.8 47.6 46.6 47.1 55.1 54.0 54.5 53.1 54.3 53.8 52.3 49.9 51.0
Both 18.8 21.6 20.3 18.1 19.6 18.9 18.6 18.5 18.5 14.2 15.7 15.0 17.8 15.7 16.7 12.8 11.6 12.1

Father only 17.5 17.8 17.6 18.5 20.3 19.4 25.1 26.3 25.7 20.8 20.9 20.9 14.7 17.5 16.2 29.1 33.0 31.3
Mother only 15.6 13.9 14.7 11.1 8.8 9.9 8.7 8.6 8.6 9.9 9.4 9.6 14.3 12.5 13.4 5.8 5.5 5.6
Exposure to 

SHS
Home 62.0 62.6 62.3 39.4 40.3 39.9 43.5 43.3 43.4 41.7 44.0 42.9 40.4 45.0 42.8 16.1 18.7 17.6

Outdoor 80.4 86.8 83.9 72.6 79.8 76.4 67.1 76.1 71.9 66.0 68.3 67.2 23.8 27.6 25.8 52.6 53.5 53.1
Have family 
discussion

20.2 20.6 20.4 24.2 29.2 26.8 25.2 26.1 25.7 31.5 33.4 32.5 28.1 24.2 26.0 19.5 21.7 20.7

Close friends’ smoking status
None of them 27.0 22.5 24.5 27.9 26.8 27.3 24.2 25.7 25.0 29.1 26.9 28.0 40.0 39.6 39.8 54.0 52.2 53.0
At least one 73.0 77.5 75.5 72.1 73.2 72.7 75.8 74.3 75.0 70.9 73.1 72.0 60.0 60.4 60.2 46.0 47.8 47.0

Marketing and promotions
Own products 
with cigarette 

brand logo

86.9 88.2 87.6 82.1 87.6 85.0 80.5 82.9 81.8 82.6 88.3 85.7 89.8 95.7 92.9 79.5 85.7 83.0

Free cigarette 
from sales 

representa-
tive

88.6 92.4 90.6 89.9 93.8 92.0 92.9 97.0 95.1 92.7 96.7 94.8 91.6 95.0 93.4 91.2 95.2 93.4

School related factors
Saw teachers 

smoking at 
school  

premises

82.9 83.2 83.1 50.0 45.3 47.5 46.7 35.1 40.5 66.9 63.3 65.0 62.0 49.2 55.3 69.4 65.4 67.2

Saw students 
smoking at 

school  
premises

90.5 93.0 91.9 55.8 57.8 56.9 80.2 82.8 81.6 63.7 64.1 63.9 65.0 61.1 62.9 89.1 88.4 88.7

Want to  
continue  

education 
after school

91.5 91.7 91.6 99.0 99.3 99.1 92.1 96.2 94.3 95.5 97.5 96.6 92.1 98.3 95.4 96.5 99.2 98.0

Table 2: Sample characteristics stratified by gender for six European countries.
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Table 3 displays the correlations between adolescents’ smoking status and study factors. The findings are discussed in detail as follows.

Logistic Regression Results

Variables
Croatia Czech Republic Slovakia Latvia Slovenia Ukraine

OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI
Demographic

Age†† 1.57*** 1.38 - 1.79 1.46*** 1.25 - 1.69 1.31*** 1.18 - 1.45 1.57*** 1.37 - 1.8 1.49*** 1.24 - 1.77 1.85*** 1.48 - 2.3
Gender

- Female†
- Male 1.44*** 1.1 - 1.89 0.5*** 0.38 - 0.68 1.03 0.85 - 1.25 0.91 0.68 - 1.21 0.64** 0.43 - 0.97 1.09 0.75 - 1.6

Family and peer
Parental smoking

- None†
- Both 1.84*** 1.25 - 2.71 3.94*** 2.44 - 6.35 2.31*** 1.7 - 3.14 2.52*** 1.65 - 3.85 2.08** 1.1 - 3.93 3.86*** 2.32 - 6.43

- Father only 1.37 0.93 - 2.01 1.75*** 1.18 - 2.59 1.83*** 1.42 - 2.36 1.71*** 1.21 - 2.43 1.37 0.74 - 2.53 1.08 0.68 - 1.7
- Mother only 1.73** 1.13 - 2.65 2.69*** 1.59 - 4.57 2.59*** 1.84 - 3.66 2.07*** 1.21 - 3.52 2.9*** 1.48 - 5.68 3.1*** 1.56 - 6.18

Family discussion
- No†
- Yes 1.85*** 1.33 - 2.56 1.7*** 1.22 - 2.36 1.03 0.84 - 1.26 2.45*** 1.75 - 3.45 1.85*** 1.18 - 2.92 2.36*** 1.36 - 4.08

Close friends’ 
smoking status
- None of them†

- At least one 20.29*** 9.67 - 
42.59 81.83*** 25.77 -259.87 4.95*** 3.82 - 6.4 65.34*** 26.29 - 

162.43 112.99*** 26.96 - 
473.48 22*** 10.51 - 

46.04
Exposure to SHS

At home
- Zero days/week†

- One or more 1.94*** 1.37 - 2.73 1.61** 1.11 - 2.33 1.3** 1.04 - 1.63 1.67*** 1.23 - 2.28 1.78** 1.06 - 3 1.76*** 1.15 - 2.69
At outdoor public 

places
- Zero days/week†

- One or more 9.99*** 4.56 - 
21.85 5.52*** 3.64 - 8.38 2.41*** 1.93 - 3.01 2.8*** 2.01 - 3.9 1.91*** 1.22 - 2.99 2.8*** 1.81 - 4.34

Marketing and 
Promotions

Own products 
with cigarette 

brand logo
- No†
- Yes 2.26*** 1.51 - 3.39 4.48*** 2.93 - 6.85 2.29*** 1.72 - 3.05 2.7*** 1.83 - 3.99 2.79** 1.21 - 6.45 2.79*** 1.87 - 4.14

Free cigarette from 
sales representa-

tive
- No†
- Yes 2.16*** 1.34 - 3.48 1.72* 0.97 - 3.04 1.18 0.74 - 1.9 2.03* 0.98 - 4.23 3.49*** 1.4 - 8.7 2.5*** 1.44 - 4.35

Beliefs regarding 
Smoking

Believe that 
smokers are more 

attractive
- Less attractive†

- More attractive 9.18*** 6.51 - 
12.97 3.58*** 2.66 - 4.82 0.83 0.62 - 1.1 0.87 0.6 - 1.27 1.89** 1.04 - 3.45 0.73 0.48 - 1.1

Believe that smok-
ing is harmful to 

them
- No†
- Yes 0.5** 0.26 - 0.96 0.72 0.33 - 1.54 1.02 0.67 - 1.53 1.05 0.51 - 2.14 0.78 0.28 - 2.14 2.12* 0.97 - 4.63

Believe that SHS is 
harmful to them

- No†
- Yes 0.42*** 0.26 - 0.68 0.74 0.44 - 1.24 0.63** 0.43 - 0.91 0.37*** 0.21 - 0.65 0.6 0.32 - 1.13 0.85 0.47 - 1.56

School related 
factors

Taught about dan-
gers of smoking at 

school
- No†
- Yes 0.53*** 0.39 - 0.73 0.96 0.62 - 1.49 1.07 0.86 - 1.33 0.92 0.65 - 1.29 0.97 0.62 - 1.51 0.34*** 0.17 - 0.7

Witnessed teach-
ers smoking at 

school premises
- No†
- Yes 1.52** 1.05 - 2.21 1.33* 1 - 1.78 0.98 0.8 - 1.21 1.36** 1.01 - 1.81 1.24 0.83 - 1.85 1.48* 0.96 - 2.29

Witnessed stu-
dents smoking at 
school premises

- No†
- Yes 1.97** 1.01 - 3.87 1.06 0.79 - 1.43 1.33*** 1.09 - 1.64 1.2 0.82 - 1.75 1.92*** 1.17 - 3.13 1.25 0.55 - 2.82

Future plant after 
school education

- Work†
- Continue educa-

tion 0.46*** 0.29 - 0.75 0.17* 0.03 - 1.02 0.77 0.44 - 1.35 0.46** 0.24 - 0.88 0.4** 0.16 - 0.98 1.5 0.35 - 6.46

Table 3: Determinants of adolescent smoking - Binary Logistic Regression
OR: Odds Ratio; CI: Confidence Interval

†Reference group; ††Ordinal type variable; *P - value < 0.1; **P - value < 0.05; ***P - value < 0.01
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Three specific factors were examined regarding adolescents’ beliefs: smokers were more attractive, active smoking was harmful to 
them, and second-hand smoking was harmful to them. Adolescents from Croatia, Czech Republic, and Slovenia who believed that smok-
ing cigarettes would make them more attractive appeared to be more likely to smoke (OR: 9.18, 3.58, 1.89, respectively). As expected, 
adolescents who believed that second-hand smoke would harm them were less likely to be a smoker in all the six countries, but it was 
significant only in three countries: Croatia, Slovakia, and Latvia. Further, unexpectedly, the factor ‘believe that active smoking was harmful 
to them’ was significant only in two countries, Croatia and Ukraine, and the effects were opposite. Adolescents in Croatia who believed 
that active smoking had negative effects on health were less likely to smoke cigarettes (OR: 0.5), but in Ukraine, those who had the same 
belief were more likely of being smokers (OR: 2.12). Because smoking behavior is influenced by multi-dimensional factors (e.g. personal, 
social, cultural, and political), there is a need for future studies to conduct more comprehensive investigations for understanding how 
adolescents’ beliefs affecting their smoking behavior in specific context.

Beliefs regarding Smoking

Four school-related factors were examined: school-based discussion on the dangers of smoking, observation of smoking by teachers 
and students respectively, and adolescents’ future plan to continue education. Discussing the dangerous consequences of smoking at 
school is expected to facilitate prevention of adolescent smoking behavior, and as expected, the odd ratios indicated a negative associa-
tion between school discussion and adolescent smoking in all the six countries except Slovakia. However, the effect of such discussion was 
found statistically significant only in two countries: Croatia (OR: 0.53) and Ukraine (OR: 0.34). 

School-related factors

The result showed that seeing teachers and students smoking inside the school premises was associated with a higher likelihood of 
adolescent smoking. Specifically, the effect by seeing teacher smoking had significant influence in four countries: Croatia, Czech Republic, 
Latvia, and Ukraine (OR: 1.52, 1.33, 1.36, and 1.48 respectively), while the effect by seeing student smoking had significant influence in 
three countries: Croatia, Slovakia, and Slovenia (OR: 1.97, 1.33, 1.92, respectively). Policies on tobacco-free environment have been en-
acted in several countries at various settings (e.g. Costa Rica, New Zealand, Austria) as a very important intervention to reduce the effect 
of peer smoking. This finding suggests a need for developing tobacco-free environment in those affected countries. 

Meanwhile, it was interesting to note that adolescents who planned to continue their education after the current school program were 
less likely to smoke than those who planned to work. The effect of this factor was found significant in four countries: Croatia, Czech Re-
public, Latvia, and Slovenia (OR: 0.46, 0.17, 0.46, and 0.4 respectively).

Further, in addition to the above primary findings, we also summarize the effects of some well-established factors for these six Euro-
pean countries.

Age remained a statistically significant factor across all the six countries. A positive association was identified between age and the 
likelihood of smoking among adolescents. The country-specific odds ratio ranged from 1.31 to 1.85. In previous work, Christophi., et al. 
found that adolescents aged 17 years or older were 15.5 times more likely to smoke cigarettes than the adolescents aged 12 years or 
younger [21]. Similar findings were also reported by other studies [10,11,22].

Demographic factors

The effects of gender were mixed. Among the six countries, gender was found to be a significant factor in three countries: Croatia, 
Czech Republic, and Slovenia. In Croatia, boys were more likely to smoke than girls (OR: 1.44), whereas in the other two countries (Czech 
Republic, Slovenia), girls were more likely to smoke than boys (OR: 0.50, OR: 0.64). Previous studies have also shown mixed effects of gen-
der on adolescent smoking behavior. Hublet., et al. (2006) and Otten., et al. (2009) found that girls in Norway, Sweden, Belgium, Austria, 
Finland, and Netherland were more likely to smoke than boys [11,23] while some studies concluded that boys had a higher prevalence of 
cigarette smoking than girls [9,10,24,25]. Meanwhile, studies also found that in some countries, for example US and Australia, gender’s 
influence was not statistically significant in adolescent smoking [22,26].
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The effects of parental and peer smoking were significant across all the six countries. Among all the studied factors, peer influence 
has been identified as the most influential risk factor associated with adolescent smoking. Similar conclusion was also acknowledged by 
prior studies [9,22,26-28]. Regarding parental smoking, our results demonstrated that mothers’ smoking behavior was more influential 
to their children than fathers’. This finding might be explained by the parent-child relationship. Evidence shows that mothers usually have 
stronger bonding with children, who also have more dominant influence than fathers. 

Family and peer influence

Family discussion about the harmful effects of smoking had an interesting outcome on adolescents’ smoking behavior. In five coun-
tries, excluding Slovakia, the likelihood of smoking cigarettes was significantly higher among adolescents who had family discussion 
about smoking harmfulness compared to those adolescents who had not experienced such discussion (OR: 1.7 to 2.45). A study in Timor-
Leste also showed similar findings [29]. One probable explanation might be that family members of the smoker adolescents are more 
concern about their health and discuss more frequently about the detrimental effects of smoking.

Adolescents who were frequently exposed to second-hand smoke (SHS) were more likely to smoke cigarettes compared to those 
adolescents who were not exposed to SHS. Previous studies also reported a positive correlation between SHS exposure and adolescent 
smoking [22,30]. In this study, we examined the influences of SHS exposure at home and at public places. The results showed that the 
effect of exposure to SHS at public places (OR: 1.91 - 9.99) was more influential than that at home (OR: 1.3 - 1.94). This finding suggests 
that public-place-targeted policies therefore may play a very important role in reducing the smoking prevalence in these countries, such 
as smoking bans at parks, restaurants, and school environment.

Second-hand smoke exposure

Researchers have consistently implicated tobacco marketing activities as an important catalyst in the smoking initiation process [31]. 
Our finding revealed that involving in tobacco product promotions by obtaining items of clothing, sports bags, or other products with 
tobacco brand logo on that was a significant factor related to adolescent smoking in all the six countries (OR: 2.26 - 4.48). The other mar-
keting factor, free cigarette samples from the sales representative was also a significant factor in the six countries (OR: 1.72 - 3.49), except 
Slovakia. Similar findings were also reported by Biener and Siegel [32]; their explanation of these effects was that promotional items and 
the images that they represented through advertising were particularly attractive to adolescents who were looking for identity. From the 
policing perspective, it is of great significance to better manage those marketing and promotion activities (e.g. images displayed on the 
products and free sample distribution) for young people.

Marketing and promotions

The present study investigates specific contextual factors of adolescent smoking behavior in six European countries. In addition to the 
well-established risk factors, including age, peer smoking, parental smoking, exposure to second-hand smoke, and marketing and pro-
motion, our findings reveal that different beliefs regarding smoking image and harmfulness, school-based discussion, teacher and peer 
smoking on school premises, as well as adolescents’ future plan on education may also play a significant role in affecting adolescent smok-
ing behavior. These findings provide valuable information toward gaining insights of the heterogeneity in adolescent smoking behavior 
across various countries and supporting development of more effective tobacco policies to prevent adolescent smoking.

Conclusion
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