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ABSTRACT
INTRODUCTION Studies on smoking prevalence of Greek adolescents are sparse and ambiguous. We 
aimed to investigate prevalence and predictors of cigarette smoking among Greek adolescents.
METHODS We conducted a cross-sectional study of 1.802 randomly selected students in the cities of 
Athens and Thessaloniki in Greece in 2013-2014. Multistage sampling with quotas was used with 
regard to the geographical distribution of the target population gender and grade. Data were collected 
by a self-completed questionnaire. Multiple logistic regression analysis was applied to evaluate the 
association between selected variables and the likelihood of being a current smoker.
RESULTS Cigarette smoking was reported by 18.2% (95% CI=16.4 - 20.0); 8.1% (95% CI=6.2 – 10.0) 
of Gymnasium and 26.1% (95% CI=23.4 – 28.8) of Lyceum students reported being smokers. An 
estimated 38.0% (95% CI=35.8 - 40.2) had ever tried cigarette, 27.1% (95% CI=25.1 - 29.2) hookah 
and 17.7% (95% CI=15.9 - 19.5) an electronic cigarette. Older age (OR= 11.59; 95% CI [6.25, 21.50], 
parental tobacco use (OR=1.71; 95% CI [1.19, 2.46]), sibling tobacco use (OR=2.07; 95% CI [1.43, 
2.99], teachers’ tobacco use (OR=1.97; 95%CI [1.23, 3.17]), exposure to smoking through the media 
(OR= 1.48; 95% CI[1.03,2.14] and tobacco promotion activities (OR=3.73;95% CI[2.88,4.83] were 
associated with current smoking.
CONCLUSIONS Greek adolescents report lower smoking rates than previously reported, yet it is a 
population experimenting with tobacco products. Electronic cigarette emerged as the third most 
likely product of experimentation. The social origin of smoking behavior is confirmed, as well as 
the imperative need to encourage tobacco-free school policies and bans on tobacco advertising, 
promotion and sponsorship.

INTRODUCTION
Tobacco use is a leading preventable risk factor for many 
chronic diseases with adolescence noted as the most crucial 
period of experimentation with tobacco products1. Given that 
half of smokers will die prematurely from a tobacco related 
disease2, it is alarming that prevalence of tobacco use during 
adolescence in the European region is among the highest in 
the world3.

Studies evaluating smoking prevalence among Greek 
teenagers are sparse and ambiguous. For instance, while a 
previous study from Arvanitidou et al.4 gave a smoking rate 
of 34.3% for male urban adolescents and a smoking rate of 
40.9% for female urban adolescents aged 12-18 years old, 
a concurrent study by Giannakopoulos et al.5 reported a 
smoking rate of 9.1% for Greek urban adolescents aged 12-
17 years old in 2009. According to the Global Youth Tobacco 
Survey, an internationally applied protocol for the monitoring 

of smoking prevalence among 13-15 year olds, a minor 
downward trend is observed for Greek adolescents (10.4% 
to 10.1% from 2005 to 2013) but an ascending trend among 
female adolescent smokers has been noted (from 9.0% in 
2005 to 9.9% in 2013), trends which have also been depicted 
in other European countries as well6-7.  A large number of 
intrapersonal, social and cultural factors have been associated 
with tobacco use and cigarette smoking in adolescence1. 
Although some of them have been identified within the 
Greek environment, the relationship between tobacco use and 
adolescence has been insufficiently investigated in Greece. 
The few data collected have highlighted the role of male 
gender, parental smoking status, pocket money8, friends and 
sibling smoking status9 and the existence of emotional and 
behavioral problems5 as predictors of cigarette smoking. On 
the contrary, the effect of tobacco industry influences as well 
as knowledge of adolescents with regards to the health hazards 
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of smoking lack a thorough investigation. In Greece, a smoking 
ban covers all schools, all indoor public places (restaurants, 
night clubs, bars, etc.), all private or public sector working 
places and all means of public transport10. Yet, clean indoor 
air policies are poorly enforced. In practice, the restriction 
of smoking in Greek schools vary significantly, from schools 
with no enforcement at all, to schools where smoking is either 
prohibited at all places or at all places except for the staff room 
or at all places except for specific spaces for the smokers within 
the school unit (smoking rooms) –despite the existence of a 
comprehensive ban. All of the above make Greece an ideal 
country model to investigate if and how adolescent smoking 
may be associated with exposure to teachers’ smoking.

In light of the above, we sought a dual objective; to 
investigate the prevalence of current cigarette smoking for 
adolescents aged 12-18 years old of the two major cities of 
Greece, Athens and Thessaloniki, and to explore the predictors 
of current cigarette smoking for the same population.

METHODS
Study Design and Sampling Procedure
Our survey was administered to a representative sample of 
secondary education students in the two biggest cities of 
Greece (i.e. Athens and Thessaloniki). Secondary education 
in Greece is comprised of two levels, with three grades each: 
gymnasium (12 to 15 year olds) and lyceum (approximate 
age of 16 to 18 year olds). Schooling through gymnasium is 
compulsory, after which students can either attend a general 
lyceum or vocational training.  Our methodology was based 
on a two stage stratified clustered design with schools as 
the primary sampling units and classes as the secondary 
units. A listing of all public and private secondary education 
schools by grade in Athens and Thessaloniki for the 2013-
2014 school years was used as the sampling frame. Schools 
of special education, as well as music and vocational schools 
were excluded as their students are quite heterogeneous (for 
instance students older than 18 years) which could result in 
biased overall estimates. 

The sample design featured three levels of stratification: 
city, regional directorate of secondary education and 
grade. Within each stratum, for each grade (grade 1-3 
for gymnasium or lyceum), schools were selected with 
probability proportional to their size, with the selection done 
independently for each grade so that some schools may have 
provided classes at more than one grade. The selection of 
the secondary sampling units (classes) was conducted by 
field staff that randomly selected one class in the desired 
grade. All students attending school the day the survey was 
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administered were eligible to participate. Student participation 
was voluntary and anonymous and they provided their verbal 
assent. Prior students’ acceptance parents and guardians 
were fully informed about the objectives and methods of 
the study and signed a consent form. The Greek Ministry of 
Education through the Institute of Education Policy provided 
support and approved the particular study (protocol approval 
No. 63377/G2/24-04-2014). 
Procedures
A self-reported questionnaire was developed for the study. The 
questionnaire retrieved information regarding gender, age, 
current smoking status, experimentation with other tobacco 
products, parental, siblings, friends and teachers smoking, 
awareness of the health consequences of smoking, exposure to 
smoking through the entertainment media (cinema, television, 
music industry) and exposure to tobacco industry promotion 
activities. 
A total of 1.802 students enrolled in the study of which 992 
were female (55.0%). All students of a selected class returned 
a completed self-administered questionnaire. No questionnaire 
was excluded due to incompleteness or incorrect responses. Of 
the respondents, 794 participants were gymnasium students 
and 1008 participants were lyceum students. 

Measures and Definitions 
The individuals who responded that they had smoked at 
least one cigarette during the past 30 days were classified as 
current cigarette smokers; a widely used definition for current 
smoking11-13. Exposure to smoking through entertainment 
media was measured retrospectively during the last 30 days 
and was defined by means of a cinema movie, television series 
and/or a music clip14. We used a methodology that has been 
previously described15 to measure the exposure to promotion 
activities of the tobacco industry: “Have you ever been 
approached by individuals working on promotion companies 
to present you a particular brand of cigarettes or to offer you 
free products that advertise a brand of cigarettes (e.g. hats, 
lighters, pens, t-shirts)?”.        

Statistical Analysis 
Frequencies and relative frequencies were calculated for all the 
questions. Pearson’s χ2 test was used to evaluate the potential 
association of current smoking status with grade and gender. 
Multiple logistic regression analysis was applied to evaluate 
the association between social influences, awareness of health 
hazards, exposure to smoking through entertainment media, 
exposure to promotion activities of the tobacco industry 
and the likelihood of being a current smoker. The analysis 
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accounted for the potential effect of gender and grade. In all 
analyses statistically significant results were declared as those 
with a P-value <0.05. For all analyses, the statistical package 
Stata 10 (Stata Corporation, College Station, Texas, USA) was 
used. 

RESULTS
Prevalence of current cigarette smoking 
Current cigarette smoking was reported by 18.2% (95% 
CI=16.4 - 20.0) of secondary education students. Of those 
students reporting current cigarette smoking 20.1% (95% 
CI=17.3% to 22.9%) were males and 16.5% (95% CI=14.2 
- 18.8) were females. The lowest rate of current cigarette 
smoking was reported by the students attending the 1st grade 
of gymnasium (4.6%, 95% CI=2.1 - 7.1) while the highest 
rate was reported by the students attending the 3rd grade 
of lyceum (35.3%, 95% CI=30.4% - 40.2). A variation on 
smoking prevalence between the two cities was observed, with 
Athens presenting higher percentages of current smoking 
status (20.3%, 95% CI=18.0 - 22.6) vs. Thessaloniki (14.4%, 
95% CI=11.7 - 17.1). 

Experimentation with other tobacco products
With regards to experimentation with tobacco products, 38.0% 
(95% CI=35.8 - 40.2) had ever tried a cigarette, 27.1% (95% 
CI=25.1 - 29.2) had ever tried hookah, 17.7% (95% CI=15.9 
- 19.5) had ever tried an electronic cigarette, 12.1% (95% 
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Table 1. Current cigarette smoking and experimentation with other tobacco products among urban adolescents, Greece 2014.

Evertried a
cigarette(95% CI)

Current cigarette use
(95% CI)

Ever  tried  a hookah
(95% CI)

Ever Tried an 
e-cigarette
(95% CI)

Ever  tried a
cigar (95% CI)

Ever tried a
pipe (95% CI)

Gymnasium

1st 10.6%
(6.9 - 14.3)

4.6% 
(2.1 - 7.1)

5.3%
(2.6 - 8.0)

4.9%
(2.3 - 7.5)

2.3%
(0.5 - 4.1)

1.5% (0.0 - 3.0)

2nd 22.4%
(17.5 - 27.4)

9.6%
(6.1 - 13.1)

12.1%
(8.2 - 16.0)

6.3%
(3.4 - 9.2)

2.6%
(0.7 - 4.5)

1.5%
(0.1 - 2.9)

3rd 28.2%
(22.7 - 33.7)

10.0%
(6.4 - 13.7)

25.9%
(20.6 - 31.2)

17.4%
(12.8 - 22.0)

4.2%
(1.8 - 6.6)

0.8%
(0.0 - 1.9)

Lyceum

1st 39.7%
(34.4 – 45.0)

18.5%
(14.3 - 22.7)

30.3%
(25.3 - 35.3)

21.2%
(16.8 - 25.6)

15.8%
(11.9 - 19.7)

3.9%
(1.8 – 6.0)

2nd 48.9%
(43.4 -54.4)

23.3%
(18.6 – 28.0)

33.2%
(28.0 - 38.4)

22.4%
(17.8 - 27.0)

15.0%
(11.0 - 19.0)

4.2%
(2.0 - 6.4)

3rd 65.2%
(60.3 - 70.1)

35.3%
(30.4 - 40.2)

46.6%
 (41.5 - 51.7)

28.2%
(23.6 - 32.8)

26.0%
(21.5 - 30.5)

6.6%
(4.1 - 9.2)

Total 38.0%
(35.8 - 40.2)

18.2% 
(16.4 - 20.0)

27.1%
(25.1 - 29.2)

17.7%
(15.9 - 19.5)

12.1%
(10.6 - 13.6)

3.3%
(2.5 - 4.1)

Table 2. Unadjusted logistic regression model assessing the 
association of gender and grade with smoking status 
of Greek adolescents.

Dependent Variables Odds 
Ratio

95% C.I. p-value

Current Cigarette Smokers (a)

Boy 1

Girl 0.777 (0.611-0.988) 0.039

Current Cigarette Smokers (a)

1st Grade Gymnasium* 1

2nd Grade Gymnasium 2.193 (1.082-4.444) 0.029

3rd Grade Gymnasium 2.398 (1.182-4.864) 0.015

1st Grade Lyceum 4.758 (2.503-9.048) <0.001

2nd Grade Lyceum 6.418 (3.398-12.123) <0.001

3rd Grade Lyceum 11.588 (6.246-21.498) <0.001

(a)  Individuals who responded that they had smoked at least one cigarette during 
the past 30 days.

CI=10.6 - 13.6) had ever tried a cigar and 3.3% (95% CI=2.5 
- 4.1) had ever tried a pipe (Table 1). Notably, an estimated 
8.5% (95% CI= 6.6 - 10.4) had experimented only with 
electronic cigarette. 

Predictors of current cigarette smoking 
As shown in Table 2, females had a lower risk of being current 
smokers (OR=0.78; CI [0.61, 0.99]) as compared to males, 
while age emerged as a very strong predictor of current 
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smoking. The odds of being a current smoker rose in a linear 
fashion with increasing age to reach 11.5 (OR= 11.59; 95% 
CI [6.24, 21.49]) among graduating students compared with 
students in the 1st grade of gymnasium. 
We examined the independent association of variables of 
social origin with current smoking status in a multiple 
logistic regression analysis. As shown in Table 3, compared to 
students with non-smoking parents, students who had at least 
one parent a smoker were 1.71 times more likely to smoke 

(a)  Individuals who responded that they had smoked at least one cigarette during the past 30 days.

Table 3. Adjusted logistic regression model assessing the impact of the social environment as well as the impact of the awareness 
of health hazards of smoking on current smoking status1 of Greek urban adolescents

Independent Variables Odds 
Ratio

95% C.I. p-value

Model 1: The impact of the social environment

Gender

Male 1

Female 0.606 0.432 0.849 0.004

Grade

1st Grade Gymnasium 1

2nd Grade Gymnasium 0.816 0.319 2.084 0.671

3rd Grade Gymnasium 1.128 0.449 2.838 0.797

1st Grade Lyceum 1.413 0.616 3.242 0.415

2nd Grade Lyceum 1.692 0.743 3.853 0.210

3rd Grade Lyceum 2.404 1.076 5.369 0.032

Parental Smoking

No 1

One parent 1.713 1.191 2.462 0.004

Siblings’ Smoking

No 1

Yes 2.070 1.433 2.990 <0.001

Friends’ Smoking

More than half of my 
friends

1

Less than half of my 
friends

0.128 0.088 0.186 <0.001

No 0.019 0.008 0.044 <0.001

Teachers’ smoking

No

Yes 1.972 1.229 3.165 0.005

Model 2: The impact of awareness of the health hazards

Gender

Male 1

Female 0.805 0,609 1,064 0.127

Grade

1st Grade of Gymnasium 1

2nd Grade of Gymnasium 2.549 1.112 5,839 0.027

3rd Grade of Gymnasium 2.698 1.177 6,185 0.019

1st Grade of Lyceum 6.303 2.943 13,498 <0.001

2nd Grade of Lyceum 7.150 3.345 15,283 <0.001

3rd Grade of Lyceum 13.966 6.667 29,254 <0.001

Smoking is addictive

No 1

Yes 0.331 0.220 0.496 <0.001

I don’t know 0.501 0.241 1.040 0.064

Occasional smoking is addictive

No 1

Yes 0.485 0.355 0.661 <0.001

I don’t know 0.412 0.258 0.657 <0.001

Smoking causes stroke

No 1

Yes 0.497 0.291 0.848 0.010

I don’t know 0.453 0.259 0.792 0.006

Smoking harms the physical endurance of athletes

No 1

Yes 0.240 0.104 0.554 0.001

I don’t know 0.352 0.109 1.135 0.08

Smoking causes premature aging

No 1

Yes 0.308 0.139 0.686 0.004

I don’t know 0.327 0.142 0.757 0.009

Independent Variables Odds 
Ratio

95% C.I. p-value

(OR=1.71; 95% CI [1.19, 2.46]). Having siblings that smoke 
was associated with a 2-fold risk of current smoking (OR=2.07; 
95% CI [1.43, 2.99]). Participants who reported that less 
than half of their friends smoke were less likely to smoke 
themselves (OR=0.13; 95% CI [0.09-0.19]). Finally, teachers’ 
smoking status emerged as strongly associated with current 
smoking (OR=1.97; CI [1.23, 3.17]).
As seen in Table 3, students were less likely to be current smokers 
if they were aware of the addictiveness of tobacco (OR=0.33; 95%  
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CI [0.22, 0.49]), the harmful effects of smoking on the physical 
endurance of athletes (OR=0.24; 95% CI [0.10, 0,55]), the 
causal relationship between smoking and stroke (OR=0.49; 
95% CI [0.29, 0.84]) and the causal relationship between 
smoking and premature aging (OR=0.3; 95% CI [0.13, 
0.68]).          
Finally, students who reported exposure to smoking through 
entertainment media were more likely to be current smokers 
(OR= 1.48; 95% CI [1.03, 2.14], whilst those reporting being 
exposed to promotion activities of the tobacco industry had 
almost a four -fold rise in risk (OR=3.73; 95% CI [2.88, 
4.83].

DISCUSSION
Our results indicated that approximately 2 in 10 Greek urban 
adolescents are current cigarette smokers. Boys differ from 
girls by about 4 percentage points and cigarette smoking rates 
increase as passing from one grade to another. Of those tobacco 
products investigated, the cigarette emerged as the most likely 
product of experimentation followed by the hookah, the 
electronic cigarette, the cigar and the pipe. Increasing age, 
parental smoking as well as siblings, friends and teachers 
smoking, exposure to smoking through entertainment media 
and exposure to promotion activities of the tobacco industry 
proved strong predictors of current smoking for Greek 
teenagers. 

A lower prevalence of current smoking was observed 
among adolescents of female gender and among those that 
reported a high rate of awareness regarding the specific health 
hazards of smoking. 

In our study, rates of current cigarette smoking among the 
urban adolescent population in Greece is lower than previously 
reported4,16. The descending trend of current cigarette smoking 
was reported recently for the Greek population among young 
adults17, whereas similar conclusions can be drawn from the 
GYTS6,7. Part of this descending trend could be attributed 
to the measures that Greece has enforced as part of its 
conventional obligations within the World Health organization 
(WHO) Framework Convention on Tobacco Control (FCTC). 
In addition, over recent years Greece has been a target country 
for initiatives aimed at eliminating the tobacco epidemic 
through clean indoor air laws, increases in tax price, school 
education and media campaigns18. 

With regards to gender differences, male gender remains a 
risk factor for current cigarette smoking although an ascending 
trend in the prevalence of tobacco use among young girls is 
present with European countries. This consistent finding for 
the Greek adolescent population should be taken into account 
in order to implement effective interventions.     

A novel finding of this survey is the percentage of Greek 
teenagers experimenting with electronic cigarettes. A similar 
rate of experimentation with electronic cigarette was reported 
by a study among Finnish students19. It is common knowledge 
that debate exists with regards to the use and utility of electronic 
cigarettes and hence it is of critical importance to collect data 
on how adolescents respond to this new product. Although 
limited in number, studies conducted so far suggest an 
increasing trend of electronic cigarette use among adolescents 
and raise concerns regarding dual use, i.e. the concurrent use 
of traditional cigarette and electronic cigarette, and “gateway 
effects”.  It is interesting to stress that a notable proportion of 
our sample who had experimented with electronic cigarette 
had never smoked a traditional cigarette. In addition to the 
risk of engaging in a potentially addictive behavior, electronic 
cigarette use has been proven to cause immediate adverse 
physiologic effects even after short term use20.   

Our cross-sectional study demonstrated that smoking 
status is associated with increasing age. The significant role of 
age has been confirmed by previous international21-24 as well 
as Greek studies5, 9. Our findings regarding the prevalence of 
smoking within families and peer groups confirm previous 
studies in a national and international level8, 9, 25-30 all of 
which support the social origin of smoking. As suggested 
by the social cognitive theory, modelling is a corner stone 
of personal development31; hence approval of smoking by 
significant people in the life of an adolescent probably impacts 
adolescents’ health behavior. In the same spirit, this study 
highlighted the important role of Greek teachers as health 
models for their students. The relationship between teachers’ 
smoking and students’ cigarette smoking highlights the great 
influence of the educational staff on the health behavior of 
adolescents and is in line with previous published European 
data32. Few studies have investigated the influence of teachers 
smoking on the adolescents smoking behavior and to our 
knowledge this is the first to explore this issue on a sample of 
Greek urban students. Enforcing tobacco-free school policies 
in Greece emerges as a top public health priority.    

Our results also provide empirical support to prevention 
programs that incorporate information curricula in their 
activities despite the fact that standalone information curricula 
interventions do not constitute successful smoking prevention 
interventions33. Awareness of specific health hazards in our 
study was proved to be a protective factor against engaging in 
cigarette smoking. This is a finding previously reported34 that 
points to the integration of information on health hazards of 
all tobacco products, as well as electronic cigarette, in schools’ 
curriculum.  
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Exposure to smoking through entertainment media 
(cinema movies, television series and/or video clips) is a 
consistent predictive indicator of initiation and regular use 
of tobacco products35 as further confirmed by our results. 
It is of great importance to note that according to a recent 
review, since 2002 the exposure rate of adolescents in 
smoking through movies is similar to that existed in 195036. 
European youths in particular, are at greater risk of being 
exposed to smoking through movies as compared to the 
adolescents living in the United States of America due to 
non-compliance of some European countries with the WHO 
recommendations on restricting youth access to movies 
that portray smoking37. Strong and consistent evidence 
render tobacco promotional activities as a factor that leads 
to the initiation of smoking as well as its continuation38, 39 
with tobacco industry promotional activities noted as the 
strongest predictor of current cigarette smoking for Greek 
urban adolescents. This is another novel finding of the 
present study that provides sound evidence of the impact of 
the tobacco industry on Greek adolescents and points out 
the need to enforce bans on tobacco advertising, promotion 
and sponsorship.   

It is important to note that the current study investigated 
students of the two major cities of Greece; therefore our 
findings are limited to the urban adolescent population. A 
nationwide representative sample should be considered in 
future studies as well as the addition of variables exploring 
socio-economic status, the initiation of smoking in this 
population, the prevalence of smoking in vocationally trained 
individuals versus those who continue on to lyceum  and the 
use of other tobacco products for the investigation of the so 
called “gateway effect”. Finally, the design of a longitudinal 
protocol it is likely to elucidate and deepen our knowledge 
on the topic and hence should be initiated.   

CONCLUSIONS
Current cigarette smoking was reported by 18.2% of students 
aged 12-18 years old within the two major cities of Greece. 
The highest rate of smoking (35.3%) was reported by the 
senior students, yet experimentation with many tobacco 
products was observed at all ages. Experimentation with 
electronic cigarettes was reported by 17,7% of the sample. 
Older age, parental, siblings’, friends’ and teachers’ smoking, 
as well as exposure to smoking through entertainment media 
and through the promotion activities of the tobacco industry 
emerged as predictors of current cigarette smoking. Female 
students and those aware of the health hazards of smoking 
were less likely to be smokers.
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