ORIGINAL PAPER
International Journal of Occupational Medicine and Environmental Health 2017;30(5):763 – 773
https://doi.org/10.13075/ijomeh.1896.00741

TRENDS IN SMOKING AMONG SECONDARY
SCHOOL AND HIGH SCHOOL STUDENTS
IN POLAND, 2009 AND 2011
PAULINA WOJTYŁA-BUCIORA1,2, BARBARA STAWIŃSKA-WITOSZYŃSKA3,
WIOLA ŻUKIEWICZ-SOBCZAK4, CEZARY WOJTYŁA5, PIOTR BILIŃSKI6, MONIKA URBANIAK7,
ANDRZEJ WOJTYŁA2, JERZY T. MARCINKOWSKI8, and MAŁGORZATA WOJCIECHOWSKA9
Poznan University of Medical Sciences, Poznań, Poland
Department of Physiology
2
State Higher Vocational School in Kalisz, Kalisz, Poland
Faculty of Medicine
3
Poznan University of Medical Sciences, Poznań, Poland
Chair of Social Medicine, Department of Epidemiology
4
Pope John Paul II State School of Higher Education in Biała Podlaska, Biała Podlaska, Poland
Department of Public Health
5
Centre of Postgraduate Medical Education, Warszawa, Poland
I Department of Obstetrics and Gynecology
6
Institute of Psychiatry and Neurology in Warsaw, Warszawa, Poland
III Psychiatric Clinic
7
Poznan University of Medical Sciences, Poznań, Poland
Chair and Department of Facility Management Organizations in Health Care
8
Poznan University of Medical Sciences, Poznań, Poland
Chair of Social Medicine, Department of Hygiene
9
Poznan University of Medical Sciences, Poznań, Poland
Department of Mother and Child Health
1

Funding: the study was supported by a nationwide project “Health behaviors of middle school and high school students” funded and carried out by the Sanitary Inspection in Poland. Project manager: Assoc. Prof. Andrzej Wojtyła.
Received: July 15, 2015. Accepted: August 11, 2016.
Corresponding author: P. Wojtyła-Buciora, Poznan University of Medical Sciences, Department of Physiology, Święcickiego 6, 61-781 Poznań, Poland
(e-mail: paulinawojtyla@gmail.com).

Nofer Institute of Occupational Medicine, Łódź, Poland

763

ORIGINAL PAPER

    P. WOJTYŁA-BUCIORA ET AL.

Abstract
Objectives: To determine the age and the most common circumstances for smoking initiation along with smoking rates and
to evaluate smoking trends for secondary and high school students in Poland during 2009 and 2011. Material and Methods:
In 2009, a pilot study was conducted in districts of Poland on high school students and their parents. For statistical analysis,
correctly completed questionnaires from 999 students and 667 parents were qualified for use. After the pilot study, a nationwide study of secondary school students and their parents was also conducted in 2009. For statistical analysis, correctly
completed questionnaires were used from 9360 students and 6951 from their parents. The research tool was a questionnaire developed by the Chief Sanitary Inspectorate. These studies were then compared to the nationwide research study
from 2011. Questionnaires were obtained from a survey of 3548 students from secondary schools and 4423 of those from
high schools. Results: Smoking initiation usually begins at ages 12–15 years. Rates of secondary school student smoking
at least once in their lifetime were about the same level in the surveyed years (2009 – 9%, 2011 – 11%), whereas rates of
high school student smoking increased (2009 – 15%, 2011 – 24%). Moreover, 34% of secondary school student smoked
less than once a week, whereas in 2009, only 8% of students had done so. For high school students, a 1/2 smoked every day;
similar to 2009. Students usually smoked in parks, on streets or any other open space areas. Conclusions: From analyzing
the smoking trends over the survey period it can be concluded that the problem of smoking increases with respondent age.
Int J Occup Med Environ Health 2017;30(5):763–773
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INTRODUCTION
Tobacco smoking constitutes one of the most important
health threats and causes of premature mortality. Not
only is it a medical problem but also a social, ethical and
economic issue. Epidemiological data suggest that global
smoking prevalence affects more than a billion people, of
which 1/4 are adults. Each year smoking kills about 5.2 million people worldwide which is higher than the combined
mortalities from tuberculosis, human immunodeficiency virus infection/acquired immune deficiency syndrome (HIV/
AIDS) and malaria. It is estimated that this number may
increase up to 8 million in 2030 [1]. In Poland, smoking affects 9 million people of whom nearly 5 million have been
smoking for longer than 20 years. Smoking has been tried
by 90% of adolescents aged < 18 years, whilst 60% have
done so < 14 years of age [2].
Upon starting smoking their first cigarette, youngsters report dizziness or headache, nausea, vomiting and impaired
cardiac function. Smoking becomes a habit when a body’s
natural sensitivity is overcome by toxic effects; primarily of
nicotine. In tobacco, nicotine is a powerful addictive drug,
most widely used around the world in the form of cigarettes, cigars, chewing tobacco, pipe tobacco and snuff.
Dependence rates vary according to many factors, but
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are principally due to the effects that nicotine and other
smoke components have on the human body. After reaching the brain, nicotine binds to nicotinic receptors through
which specific receptors become activated by releasing
dopamine, a neurotransmitter linked to addiction. Teenage brains are especially susceptible to addiction and lose
control over their smoking habits within a few weeks after
their first cigarette [3]. Each day, 100 000 young people
become addicted to nicotine [1].
For a long time, adverse symptoms of chronic poisoning in
heavy smokers had not been apparent. Scientific research
focused especially on cardiology and oncology has demonstrated a strong connection between smoking and disease
incidence of the cardiovascular system and cancer [4–7].
The World Health Organization (WHO), in collaboration
with governmental and nongovernmental organizations,
have taken many steps for countering the tobacco epidemic.
A key role is played by the accurate monitoring of people’s
use of tobacco products; both nationally and internationally.
Study aims
1. Determining the age and the most common circumstances at which nicotine initiation begins in secondary
school and high school students in Poland.
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2. Estimating smoking rates and numbers of cigarettes
smoked by secondary school and high school students.
3. Evaluating smoking trends in secondary school and
high school students during 2009 and 2011.
4. Assessing smoking prevalence for parents of secondary
school and high school students in Poland in 2009.
MATERIAL AND METHODS
In 2009, a pilot study had been conducted on high school
students and their parents in a district of Poland. Subjects
were a random sampling of 1100 high school students, together with the same number of their parents. Questionnaires were completed by 999 students and 667 parents
which qualified for statistical analysis. The study group
consisted of 679 girls and 320 boys.
The research tool was a questionnaire developed by
the Chief Sanitary Inspectorate (Główny Inspektorat Sanitarny), based on the questionnaire used in the Global
School-Base Student Health Survey. Questionnaires were
sent not only to the students, but also to their parents
to obtain more reliable data on selected unhealthy and
healthy behaviours of the subjects.
After the pilot studies from the same year, a nationwide study of secondary school students and their
parents was carried out. In the Polish educational system, the ‘gimnazjum’ (secondary school) is an educational level providing secondary education for students
aged 13–16 years. Graduation from this level allows students to attend high school, either ‘liceum’ (high school)
or ‘technikum’ (technical college), where the latter are
for students aged 16–19 years. The national 2009 survey
sampled 12 005 students and the same number of parents
where 9360 students and 6951 parents correctly completed questionnaires from which the data were used for statistical analysis. The study group consisted of 4961 girls
and 4399 boys.
For diagnosing the smoking problems in different age
groups, these studies were compared with the national
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2011 survey. In that survey, a random-selected group of
adolescents from secondary and high schools were asked
to fill in questionnaires.
The sample comprised 10 083 students, of whom 7971
(79%) correctly completed questionnaires that could be
used for statistical analysis; of these 3548 were students
from secondary schools and 4423 from high schools. In
the former there were 1742 girls and 1806 boys and in the
latter 2275 girls and 2148 boys. In 2011, students’ parents
were not interviewed, as 2009 studies demonstrated a poor
agreement between child–parent responses.
The questionnaire had been expanded to include questions about a new health-related problem faced by adolescents: intake of so-called designer drugs, i.e., novel
psychoactive substances. It was found that responses on
smoking prevalence were more detailed than previously.
In the 2009–2011 surveys, representative samples of secondary and high school students were selected in 2 stages;
first, a school was chosen, and then a class.
Only those class students who completed the anonymous
questionnaire were recruited. The sample consisted
of 569 schools from 379 counties and the size of sample
was estimated by assuming that there are 25 students per
class. In fact, classes had fewer students, hence in 2009
the sample size was set at 12 005 students of secondary
schools, whilst in 2011 at 10 083 students from secondary
and high schools. The student sample was selected from
the database of schools at the Ministry of National Education from 30 September 2008. Selected schools were
grouped taking into account a number of factors: country
population and type (urban or village), province (16 different provinces), school type (secondary school, high
school, technical college) and class (age of students selected in the classes). The classes were drawn with the aid
of system procedures Statistica 12.
Students completed an anonymous questionnaire, and
the data obtained from it were loaded into a central
database. Statistical analysis used the Statistica 12 for
IJOMEH 2017;30(5)
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Windows package. The Chi2 test of independence was
used for nominal variables, each with ≥ 2 possible values.
A p ≤ 0.05 was considered significant.
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RESULTS
The results of nationwide research conducted in 2009
and 2011 among secondary school and high school students show that teenagers usually start smoking at the age
of 12–15 years, that is in secondary school (p < 0.001) (Table 1). When analyzing association and also accounting for
gender, both secondary and high school female students
commence smoking at the age of 12–15 whereas the boys
have their first cigarette at 8–11 years.
The questionnaire data show that the proportion of students who smoked at least once in their life has remained
at a similar level. In 2009, 9% of secondary school students had smoked at any time in life, and in 2011 this
increased to 11%. Our findings show that smoking
among adolescents increases with age. Significantly more
high school students smoked throughout the period of
the questionnaire: in 2009, the proportion was 15%, and
it significantly increased to 24% in 2011 (p = 0.002)
(Figure 1).
The analysis of 2009 data showed that, in both age groups
of smokers, 50% subjects reported smoking cigarettes
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5
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Fig. 1. Secondary and high schools students smoking cigarettes
(once or more in a lifetime) in 2009 and 2011 in Poland

every day and nearly 25% smoked a few times a week.
Questions included in the 2011 survey were more detailed
and contained more response options so that smoking
prevalence could be more accurately estimated. Questions were on the number of cigarettes smoked within
the last 30 days. Over the last month, 30% of secondary
school students smoked a cigarette daily. Just as in 2009,
nearly 1/2 of the high school students smoked daily. When
comparing 2009 with 2011, proportions of daily smokers
were lower in 2011 for secondary school students. Moreover, 34% of secondary school students smoked less than
once a week, whereas in 2009 only 8% of students did so.
Similarly to 2009, 1/2 of the high school students smoked
daily (p = 0.003) (Table 2).

Table 1. Smoking initiation of secondary and high schools students in Poland in 2009 and 2011 – by gender

Smoking
initiation age
[years]

766

Respondents
(N = 2 419)
[n (%)]
2009
secondary school

2011
high school

secondary school

high school

girls
(N = 393)

boys
(N = 449)

girls
(N = 69)

boys
(N = 71)

girls
(N = 165)

boys
(N = 213)

girls
(N = 506)

boys
(N = 553)

<7

12 (3)

40 (9)

2 (3)

5 (7)

5 (3)

28 (13)

20 (4)

55 (10)

8–11

110 (28)

171 (38)

8 (12)

15 (21)

42 (26)

66 (31)

71 (14)

116 (21)

12–15

271 (69)

238 (53)

42 (61)

39 (55)

115 (71)

117 (56)

324 (64)

299 (54)

16–18

0 (0)

0 (0)

17 (24)

12 (17)

0 (0)

0 (0)

91 (18)

83 (15)
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Table 2. The prevalence of cigarette smoking by students of secondary and high schools in Poland in 2009 and in the last month
before the questioning in 2011
Respondents
(N = 2 419)
[n (%)]

Cigarettes smoking
frequency

2009

2011

secondary school
(N = 842)

high school
(N = 140)

secondary school
(N = 378)

high school
(N = 1 059)

Daily

421 (50)

70 (50)

113 (30)

519 (49)

Several times a week

202 (24)

35 (25)

80 (21)

233 (22)

Once a week

152 (18)

14 (10)

57 (15)

148 (14)

67 (8)

21 (15)

128 (34)

159 (15)

Less than once a week

Compared to 2009, the number of cigarettes smoked by
adolescents decreased in 2011. Despite an increased number of adolescents who smoked at least once in their lives,
the number of students smoking daily decreased. Subjects
from both age groups usually smoked 3–5 cigarettes daily,
and smoking rates of 6–10 cigarettes/day or > 10 cigarettes/day were lower (p < 0.001) (Table 3). Moreover,
within the last 12 months, 59% of secondary school students and 55% of high school students, respectively, intended to give up smoking.
Statistical 2011 data showed that secondary school
and high school students usually smoke in parks, on
streets or any other open space area. Among other

places preferred were discos, school areas and the family
home (p < 0.001) (Figure 2). It is, however, of concern
that 83% of secondary school students and 88% of high
school students smoke in the company of friends. Undoubtedly peer pressure bears a significant effect on
whether to smoke among adolescents. It was indeed confirmed that 44% of respondents had obtained a cigarette
from their peers (p < 0.001) (Figure 3).
The 2009 study was directed not only at children but
also their parents. Two separate questionnaires checked
the compliance in replies from children and their parents. For the secondary school and high school students
reviewed in 2009, there was no child/parent agreement.

Table 3. Cigarettes smoked per day by secondary and high schools students in Poland in 2009 and in the last month
before the questioning in 2011
Respondents
(N = 2 419)
[n (%)]

Cigarettes smoked
[n/day]

2009

2011

secondary school
(N = 842)

high school
(N = 140)

secondary school
(N = 378)

high school
(N = 1 059)

> 10

185 (22)

39 (28)

38 (10)

148 (14)

6–10

185 (22)

39 (28)

60 (16)

286 (27)

3–5

219 (26)

39 (28)

155 (41)

445 (42)

1–2

253 (30)

23 (16)

0 (0)

0 (0)

<1

0 (0)

0 (0)

125 (33)

180 (17)
IJOMEH 2017;30(5)
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parks, streets or other open spaces

49

discotheques/pubs

7

at school

6

20
12
9

at the family home

67

11

4
4

boarding house or at friends
at ones house/flat

4

6

restaurant 1
0
0
10

secondary school
high school

20

30

40

50

60 70
Smokers [%]

Fig. 2. Usual smoking places of secondary and high school
students as indicated by respondents of the 2011 (Poland)
survey
32

bought in the store
I gave money to others
to buy cigaretes

59
41

27

44
44

I was treated to by peers
5
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10
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or from traffickers
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Fig. 3. The circumstances of acquiring of cigarettes
by secondary and high schools students in 2011 in Poland

According to parents, only 2% of students smoked at least
once in their lives whereas, according to students, the corresponding values were 9% and 15% for secondary school
and high school students, respectively. Due to this poor
agreement, students’ parents were not surveyed in 2011.
In 2011, the following questions: “Which of your household members smokes?” and „Do this/these person(s)
smoke in your presence?” were answered by the students
in 2011. According to adolescents, 15% of secondary
school students’ parents and 16% of high school students’
parents smoked. According to the adolescent subjects,
their parents frequently smoked in the presence of household members: 24% of secondary school students’ parents
and 36% of high school students’ parents did so.
768
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DISCUSSION
The age at which children experiment with cigarettes is decreasing and the fact that some will become regular smokers is one of the most important problems regarding tobacco smoking in Poland [8]. The survey shows that smoking
initiation usually occurs at 12–15 years of age. The main
causes of early nicotine initiation are curiosity, the need
for peer acceptance and willingness to make impression.
The study also found that 62% of secondary school students and 59% of high school students start smoking during their school time. Whenever they change their place of
education, there is a need to fit in to a new environment,
and therefore behaviour also changes. The mechanism of
adolescent smoking is associated with the need to demonstrate maturity which is exacerbated especially in people
with a lowered self-esteem and those being mentally or
socially immature.
The prevalence of smoking increases with age. The study
showed that in 2011, 11% of secondary school students
and more than twice as much (24%) high school students
smoked at least once in their lives. The proportion of adolescent smokers significantly increased. In 2009, 15% of high
school students smoked cigarettes, but already in 2011 this
number increased by 9%. Other Polish studies confirm
these findings; around 26% of high school students from
cities and 31% from rural areas are smokers [9].
It should be noted that the proportion of adolescents
who smoked at least once in their lives can be underestimated as it is illegal in Poland to sell cigarettes to persons
aged < 18 years. Furthermore, despite the assurance of
responder anonymity, it is likely that, because of legal concerns, students might have refused to confess that they had
started smoking.
A further study on teenage smoking is planned for 2016.
The aim will be to use a common questionnaire for all age
groups. In this study, the questionnaire used in 2011 differs from the one in 2009. Adding more detailed questions
has made the study results more difficult to compare.

TRENDS IN YOUTH SMOKING    

Trends for tobacco use in the United States were monitored by the National Youth Tobacco Survey carried out
at secondary and high schools in 2009 and 2011. That research showed that in 2011, more than 7% of secondary
school students and 23% of high school students were
current smokers [10]. Literature reports show that most
smokers beginning to smoke before 18 years of age, often
fall into making this a habit [11].
The latest data show that young men aged 20–34 years
declare they began daily smoking at 18.2 years, whilst
girls of the same age group began smoking almost 2 years
later (i.e., 20.1 years on average) [12]. The alarming fact
is that in most European Union countries teenage girls
smoke cigarettes at the same rates as boys and sometimes even more frequently [13]. Research on Health
Behaviour in School-Aged Children in Poland has shown
a drastic increase in the proportion of smoker girls during 1990–1998 [12]. At this time, proportion of smokers
among 13-year-old girls increased from 3% to 10% and
for 15-year-olds from 16% to 28%. Another study
from 2002 and 2006 demonstrated that this growing trend
in smoking halted and then reversed, especially for girls
aged 15 to 20% [14]. Our results confirm this dependence, which shows that 9% of secondary-school girls
and 22% of high-school girls had smoked cigarettes at
least once in their lifetime. A reason for early initiation
of tobacco use is the common notion that this will allow
them to maintain a slim figure or help in losing weight.
Indeed, American research has proved that the habit of
smoking cigarettes in girls is perceived as a tool to control body weight [15].
The most important characteristics of smoking habit are
the frequency and number of cigarettes smoked per day.
Our 2011 study showed that a 1/3 of secondary school students and 1/2 of the high school students reported smoking daily. It is not exceptional for teenagers to smoke up
to 20 cigarettes daily [16]. The Global Youth Tobacco
Survey (GYTS) demonstrated that in the 15–19 years
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group, the average number of cigarettes smoked per day
was 14 [17]. In our 2009 study, 22% of secondary school
students and 28% of high school students smoked > 10 cig
arettes daily. Despite the increased number of adolescent
smokers, the number of cigarettes smoked per day has reduced almost by half. If this is related with increasing tobacco product prices, it proves to be a particularly important method for preventing smoking among young people.
In regard to the above discussion one wonders why young
people so easily develop the smoking habit? Siqueira et al. [18] showed that cigarette smoking by students
coincides with non-adaptive methods of coping with
stress. This points to the need for introducing psychological counselling to schools. Such a psychological clinic was
created for students and staff at the Medical University
in Poznań, Poland. Unable to cope with stress, adolescents smoke cigarettes and often in the face of emerging
problems, react with a sense of helplessness, hopelessness
or guilt. Focusing on incurred failures, adolescents avoid
social contacts and trigger aggression against themselves
or others. Therefore, according to researchers, any preventive measures should not only rely on information on
the dangers of nicotine, but should also be focused on
creating programs for helping young people to recognise
the symptoms of stress and teach them to use positive and
adaptive stress coping techniques.
This relationship is also confirmed by our study, which
shows that young people often combine tobacco and alcohol, or they intensify the desired effect of drinking alcohol
by additionally taking drugs and boosters [19,20].
Undoubtedly, peer pressure significantly impacts
on smoking. Our 2011 survey showed that in both
groups, 44% of adolescents get cigarettes from their
friends and > 80% students smoke in the company of
their peers. Adolescent smoking is a group phenomenon.
The functioning of such groups is undoubtedly linked to
a disrupted educational process by their parents resulting
from the lack of supervision or approval. This relationship
IJOMEH 2017;30(5)
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is confirmed by our study, which shows that 10% of young
people smoke cigarettes in the family home. Moreover,
the 2009 study shows that parents are unaware of their
children’s smoking initiation or that they marginalize it.
Forming healthy attitudes in adolescents is also affected
by parental smoking in the presence of children. This coaddiction in family circles makes it difficult for deciding to
break the habit. Persons living in a smoking environment
inhale smoke exhaled by a smoker into the ambient air together with the smouldering smoke and are thus exposed to
passive (or forced involuntary) smoking [21]. Passive exposure is widespread and affects a large part of the population
at home and in the workplace. The Global Tobacco Surveillance System launched during 1999–2006 in 132 countries
shows that 44% of children up to 15 years and 42% of young
people aged 16–19 years are exposed to the harmful effects
of tobacco smoke in their home [22]. The Global Youth Tobacco Survey studies have shown that exposure to environmental tobacco smoke can be up to 90% [17,23].
Our study showed decrease in the prevalence of smoking
by parents. However, those with the smoking habit frequently smoke in the presence of family members consisting of 24% secondary school students’ parents and 36%
of high school students’ parents. In recent years, numerous studies on the adverse health effects of tobacco smoke
exposure in children and adolescents have been performed [24]. It is estimated that in the United States, passive smoking is an annual cause of 200 000 early childhood
asthma cases [25]. It also increases the risk of coronary
heart disease to 25–30% and lung cancer to 20–30% [4].
Because of the magnitude of this problem, all the ways of
combating tobacco consumption, especially by educational
campaigning targeted at children and adolescents, are vital.
No less important is to conduct an appropriate campaign
for raising the awareness of the smoker parents on the adverse effects of smoking on themselves and their children.
Costs incurred for such campaigns would certainly be balanced out quickly, as reducing the amount of cigarettes
770
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smoked should result in reduced treatment costs of tobacco-related diseases, higher workday productivity and fewer
disability pensions, thus reducing the burden on the state
budget. Anti-smoking education should be conducted primarily by physicians, schoolteachers and beyond, sociologists, psychologists, the clergy, the media – often and in
various forms. All possible propaganda tools of promoting
the value of life without a cigarette should be used, e.g., presenting celebrities from politics, science, art, who are nonsmokers and who speak out against smoking – all can become positive role models. In Poland, at the turn of the century the “Quit and Win” campaign of Countrywide Integrated Noncommunicable Diseases Intervention (CINDI)
via a WHO coordinated programme, alongside the national
campaign “Stop smoking with us” proved to be the most effective method for addressing tobacco control [26].
The programs have contributed to public health education, propagated innovative methods to reduce smoking in
public health leaders and encouraging them towards further educational and interventional activity.
Most studies base their analysis on measures for preventing the initiation of smoking, and only a small amount
deal with the problem of smoking cessation [27]. There
are also psychological symptoms associated with withdrawal, such as depression, nervous tension, fits of anger, or fatigue [28]. Therefore, overcoming addiction is
a very difficult process. Research shows that 25% of adolescent smokers aged 17–18 years want to give up
the habit, but only 5% succeed [29]. It should be noted
that in the 2011 study, 59% of secondary school students
and 55% of high school students declared an intention to
give up smoking.
According to WHO, 3 out of 4 smokers are aware of
the dangers of tobacco smoking and tries to give up [28].
However, as in the case of drug addicts, most smokers are
unable to overcome their addiction.
There are many aids for helping smoking cessation, but
they are not always effective. These include pharmacologic
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agents, nicotine chewing gum, nicotine patches or herbal
products. Undoubtedly, in the fight against addiction,
the smoker’s motivation and strong will is important [1].
It has been noted that for many millions of motivated
smokers around the world, as many as 90% have abandoned the habit without using any other means. Motivation is thereby an important consideration arising from
reasons of health, finance, influence of relatives and on
legal aspects of prohibition.
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