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ABSTRACT

Use of e-cigarettes has increased dramatically in recent years around the world. The aim of this study is to
provide comprehensive national estimates of e-cigarette and tobacco use among Polish youth.

A national, representative school-based cross-sectional survey among students was conducted in 2016
in Poland within the Global Youth Tobacco Survey, using a standard self-administered questionnaire,
sample design and data collection protocol. A total of 5,154 eligible students (51.6% boys and 48.4% girls)
aged between 11-17 years completed the survey. Among them 26.9% (31.5% of boys and 21.8% of girls)
were current (use at least once in the past 30 days) e-cigarette users and 20.5% (21% of boys and 19.9%
of girls) were current cigarette smokers. Fourteen percent of students were dual users of conventional
cigarettes and e-cigarettes. Both cigarette and e-cigarette use increased with age, rural residence, having
more pocket money, and having parents or close friends who smoke. There was also a strong correlation
between use of conventional cigarettes and e-cigarettes. Current e-cigarette use was 68.7% among current
cigarette smokers, while current cigarette use was 54.8% among current e-cigarette users.

Daily cigarette smoking among youth has decreased substantially in Poland from 24% in 1998 to 4.8% in
2016 in boys, and from 14.4% to 3.6% in girls. However, the rapid rise in e-cigarette use poses a potential
danger of reversing the tobacco use trend. Continued monitoring is needed to track the use of e-ciga-
rettes and their impact on conventional cigarette use among youth in Poland.
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INTRODUCTION youth, reporting that by 2014 e-cigarettes had become

While electronic cigarettes (e-cigarettes) and other
novel electronic nicotine delivery systems (ENDS) still
trail behind conventional cigarette use in most countries,
they have gained substantial attention and use in recent
years. Two years ago, a special report of the U.S. Surgeon
General sounded an alarm around ENDS use among

the most commonly used form of nicotine product
among U.S. youth, surpassing conventional cigarettes
[1]. The report also highlighted the potential adverse
health effects of nicotine use among youth, including
impacts on adolescent brain development and the pres-
ence of toxins in e-cigarette aerosol.
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E-cigarette use is also on the rise in Europe. Filippi-
dis and colleagues [2] used data from the Special Euro-
barometer for Tobacco survey to assess trends over time
in 27 European countries, concluding that adult ever use
of e-cigarettes had increased by over 50% (from 7.2% to
11.6%) between 2012 and 2014. Rates of current e-cig-
arette use vary across Europe, but in 2014 Poland was
among the countries with the highest prevalence.

One study found that the percentage of e-cigarette
users in past 30 days among Polish youth aged 15 to 19
years old increased from 5.5% in 2010/2011 to 29.9% in
2013/2014 [3]. Another recent study published similar
e-cigarette prevalence findings with 27% of Polish stu-
dents (ages 13-19) from a socially disadvantaged rural
area reporting e-cigarette use in the past 30 days [4]. Due
to Poland’s e-cigarette market, Polish youth seem to have
relatively easy access to e-cigarettes through friends and
from vape shops. Thus, it is conceivable that easy access
may have contributed to increased e-cigarette use among
Polish youth; prior to 2016, unlike other tobacco prod-
ucts such as conventional cigarettes, there was not an age
restriction for purchasing e-cigarettes [5].

Increased e-cigarette use is particularly concerning
among youth because they are the most susceptible to the
harmful effects of nicotine exposure, which include addic-
tion, greater vulnerability to other addictive substances,
reduced impulse control, mood disorders, and deficits in
attention and cognition [1]. Although data on the long-
term health effects of e-cigarette use is limited, e-cigarettes
contain harmful and potentially harmful constituents,
such as carbonyl and volatile organic compounds, which
are known to have deleterious health effects [6, 7]. Addi-
tionally, previous research indicates that e-cigarette use is
a gateway to initiation and regular use of other tobacco
products, including conventional cigarettes [8-10].

The 2016 Global Youth Tobacco Survey (GYTS)
provides the latest data on e-cigarette use among youth
in Poland. GYTS is a nationally representative school-
based survey of students aged approximately 11-18 years
old. The aim of this study is to provide comprehensive
national estimates of e-cigarette and other tobacco use
by sociodemographic and other characteristics, as well
as factors associated with current e-cigarette use.

MATERIAL AND METHODS

DATA SOURCE

Analysis was conducted using the 2016 Poland GY TS,
a cross-sectional study, carried out by the Health Promo-
tion Foundation. GYTS uses a standard global question-
naire that addresses items relating to tobacco use, such
as use of e-cigarettes, smoking cessation, secondhand
smoke, access and availability of tobacco products, and
knowledge and attitude towards tobacco products. The
standard GYTS questionnaire has been translated into
Polish. A detailed description of the GYTS methods has
previously been reported [11].

PARTICIPANTS AND SAMPLING METHOD

The study sample included 5,154 eligible students
(ages 11-18) in first, second, and third gymnasium class-
es across rural, small town, and city settings in Poland.
Sampling and weighting were conducted separately. All
schools with first, second, and third gymnasium classes
of 40 or more students were included in the sampling
frame. Of the 104 eligible schools and 272 eligible gym-
nasium classes, 102 schools (98.1%) and 271 gymnasium
classes (99.6%) opted to participate in the study. The stu-
dent response rate was 83.6% [12].

MEASURES

Sociodemographic variables

Sociodemographic measures included in the analy-
sis included gender (boy or girl), age (11-12, 13, 14, 15
or 16-17 or older) and residence (urban or rural). When
creating the residence variable, categories for “rural set-
ting” and “small towns” were collapsed into one group
labelled as “rural/small town”. Pocket money was meas-
ured by the question, “During a week, on average, how
much money do you have that you can spend on your-
self, however you want?” Response categories included
in the analysis were less than or equal to 10 PLN and
greater than 10 PLN (approximately 2.50 USD).

Current, daily and ever product use

Students were classified as current e-cigarette users
or current conventional cigarette users if they indicated
they had used those respective products on at least one
day in the past 30-days. Students were categorized as dai-
ly e-cigarette users or conventional cigarette users if they
had used those respective products every day during the
past 30-days. Students were identified as ever e-cigarette
users if they indicated they had used e-cigarettes at least
one day in their lifetime in response to the question: “In
total, how many days have you used an electronic cig-
arette or e-cigarette in your entire life?” Students were
classified as ever conventional cigarette users if they
responded yes to the question, “Have you ever tried or
experimented with cigarette smoking, even one or two
puffs?”

Dual product use

In this study, individuals were defined as dual prod-
uct users if they reported use of both e-cigarettes and
conventional cigarettes on one or more days in the last 30
days. This was analyzed by creating a categorical variable
distinguishing those who reported current use of only
e-cigarettes, only conventional cigarettes, both e-ciga-
rettes and conventional cigarettes (dual users), and use
of neither product. Individuals were classified as current
“e-cigarette only” users if they indicated they had used
e-cigarettes at least 1 day in the past 30 days and had
used conventional cigarettes 0 days. Individuals were
classified as current “cigarette only” users if they indicat-
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ed they had used conventional cigarettes at least 1 day in
the past 30 days and had used e-cigarettes 0 days. Cur-
rent dual users indicated they had used both e-cigarettes
and conventional cigarettes at least one day in the past 30
days. Due to missing values, the sample sizes across the
subcategories of the dual use variable did not add up to
the total number of Polish students in the study sample.

Susceptibility

Several measures relating to susceptibility to tobac-
co use were included in the analysis. These items were:
“At any time during the next 12 months do you think
you will use any form of tobacco?” (yes or no), “Do you
think smoking tobacco makes young people more or less
attractive?” (more, or no difference, or less) and “Do you
think the smoke from other people’s tobacco smoking
(passive smoking) is harmful to you?” (yes or no). Stu-
dents were also asked if they had close friends or parents
who smoke (yes, some or all, or no).

Advertisement

Additionally, three measures of exposure to tobacco
advertisement were examined: “During the past 30 days,
did you see any people using tobacco on TV, in videos,
or in movies?” (yes or no), “During the past 30 days, did
you see any advertisements for tobacco products on the
Internet” (yes or no), and “During the past 30 days, did
you see any advertisements or promotions for tobacco
products at points of sale (such as: stores, shops, kiosks,
etc.)?” (yes or no). For the logistic regression model,
these variables were collapsed into a single compos-
ite variable such that an individual was categorized as
“exposed” if they answered “Yes” to any one of the three
advertisement questions.

STATISTICAL ANALYSIS

X* tests were used to summarize descriptive char-
acteristics of Polish students and compare differences
between e-cigarette users and conventional cigarette
users. A logistic regression was run to explore factors
associated with current e-cigarette use. A p-value lower
than .05 was considered statistically significant. All anal-
yses were conducted using SAS 9.4. Prevalence rates were
presented with a confidence interval (CI), and results of
the logistic regression as odds ratio (OR) with 95% CI.

RESULTS

Among Polish students included in the survey, 26.9%
(31.5% of boys and 21.8% of girls) were current e-ciga-
rette users and 20.5% (21% of boys and 19.9% of girls)
were current conventional cigarette smokers. Fourteen
percent of students were dual users of conventional ciga-
rettes and e-cigarettes. Ever use was higher, as 44.5% had
ever experimented with e-cigarettes at some point in the
past, while 49.8% had ever experimented with conven-
tional cigarettes. However, only 4.8% used e-cigarettes

and 5.4% smoked conventional cigarettes daily. More
than half of the students (65%) had a close friend who
smokes cigarettes and 47.3% had at least one parent who
smokes cigarettes (Table 1).

In the univariate analyses, both conventional ciga-
rette and e-cigarette use increased with age, rural/small
town residence, having more pocket money, and having
parents or close friends who smoke. Tobacco use was
also higher among students who expressed positive atti-
tudes or beliefs towards smoking; students who thought
smoking makes young people look more attractive and
those who did not believe conventional cigarette smoke
is harmful (either to the user or to others) were more
likely to use both e-cigarettes and conventional ciga-
rettes. Current conventional cigarette and e-cigarette use
was also greater among students who reported exposure
to tobacco advertising online or at points of sale, com-
pared with those who did not report advertising expo-
sure. Forty three percent of current e-cigarette users and
35% of current conventional cigarette smokers did not
think that smoking is harmful. Overall, 38.3% of cur-
rent e-cigarette users and 31.5% of conventional ciga-
rette smokers reported that they did not believe expo-
sure to smoke from other people was a threat to their
health. There was also a strong correlation between use
of conventional cigarettes and e-cigarettes. E-cigarette
use was higher among students who had experimented
with conventional cigarette smoking and among those
who reported that they are likely to use a tobacco prod-
uct in the next twelve months. Current e-cigarette use
was 68.7% among current conventional cigarette smok-
ers, while current conventional cigarette use was 54.8%
among current e-cigarette users (Table 2).

In the multivariate analysis, some of the same pat-
terns hold up when adjusting for other variables. In the
multivariate analysis, boys were almost twice as likely as
girls to be current e-cigarette users. Students who had
experimented with conventional cigarette smoking were
more than 6 times as likely to be e-cigarette users, and
those who said they think they will use a tobacco prod-
uct in the next twelve months were 3.68 times as likely
to be e-cigarette users. Additionally, e-cigarette use was
higher among those with more pocket money (OR =
1.75 for those with more than 10 zloty per week), those
who thought smoking makes young people look more
attractive (OR = 2.06) and those who had close friends
who smoke (OR = 2.18). In contrast, use was lower
among those who thought exposure to smoke from oth-
er people is harmful (OR = 0.76). However, age, urban
versus rural residence, exposure to tobacco advertising,
and parental smoking were not significant predictors of
e-cigarette use in the multivariate model (Table 3). In
alternate versions of the multivariate model (removing
either question “Have you ever experimented with ciga-
rette smoking?” or “Do you think you will use any form
of tobacco in the next twelve months?”), the results were
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TABLE 1. Descriptive characteristics of Polish students

Characteristics Proportion Number
Percent (95% ClI)
Overall 100 NA 5154
Gender Boys 51.6 (50.0, 53.2) 2488
Girls 484 (46.8,50.0) 2642
Age 11-12 years old 0.5 (0.3,0.7) 33
13 years old 8.6 (7.8,9.4) 519
14 years old 29.1 (27.7,30.5) 1669
15 years old 34.5 (32.9,36.0) 1669
16-17 years old or older 27.3 (25.8,28.7) 1256
Residence Urban 11.4 (10.8,12.0) 1713
Rural/small towns 88.6 (88.0, 89.2) 3441
Pocket money (PLN) <10 (including 0) 224 (21.1,23.8) 1161
>10 77.6 (76.2,78.9) 3957
Ever experimented with cigarette Yes 49.8 (48.2,51.4) 2363
smoking No 50.2 (48.6,51.8) 2679
Close friends smoke cigarettes Yes (some or all) 65.0 (63.5, 66.5) 3199
No 35.0 (33.5,36.5) 1812
Parents smoke cigarettes Yes (some or all) 473 (45.7,49.0) 2227
No 52.7 (51.0,54.3) 2700
Used cigarettes at least one day Yes 20.5 (19.2,21.9) 922
in the past 30 days (current use) No 795 (78.1,80.8) 3969
Used cigarettes daily Yes 5.4 (4.6,6.2) 227
in the past 30 days No 94.6 (93.8,95.4) 4664
Ever used e-cigarettes (in lifetime) Yes 445 (42.9,46.1) 2183
No 55.5 (53.9,46.1) 2945
Used e-cigarettes at least one day Yes 26.9 (25.5,28.4) 1308
in the past 30 days No 73.1 (71.6, 74.5) 3824
Used e-cigarettes daily Yes 4.77 (4.1,5.5) 228
in the past 30 days No 95.2 (94.5,95.2) 4904
Single or dual use in the past 30 days Dual use 14.0 (12.9,15.2) 650
Cigarette only 6.4 (5.6,7.2) 266
E-cigarette only 11.6 (10.5,12.6) 536
Neither 68.0 (66.4, 69.5) 3429

Cl - confidence interval, NA — not available

not substantively different (Table 3). Similarly, remov-
ing the question about close friends who smoke did not
change the impact of the variable for parental smoking.

DISCUSSION

This study provides the first nationally representa-
tive estimates of e-cigarette use among youth in Poland.
These data show that e-cigarette use has overtaken con-
ventional cigarette smoking among adolescents. Almost
27% of students reported using an e-cigarette in the past
30 days, compared with 21% of students who reported

past 30-day conventional cigarette smoking. The study
also reveals several factors associated with e-cigarette
use, including male gender, having more pocket mon-
ey, and having positive associations with tobacco use,
such as believing that smoking makes young people look
more attractive. Additionally, consistent with previous
findings in Poland and other countries, students using
e-cigarettes were more likely to have close friends and
parents who smoke.

Notably, the data also show a strong overlap
between e-cigarette use and use of conventional ciga-
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TABLE 2. Current use of e-cigarettes and cigarettes among Polish students

Characteristics

Current e-cigarette users

Current cigarette users

Proportion n Proportion n
(%) (95%ClI) (%) (95%ClI)
Overall 26.9 | (25.5,28.4) | 1308 | 20.5 | (19.2,21.9) | 922
Gender Boys 315 | (294,33.7) | 736 | 21.0 | (19.1,23.0) | 457
Girls 21.8 | (20.0,23.7) | 560 | 19.9 | (18.1,21.7) | 458
Age 11-12 years old 51.4 | (28.9,73.9) 12 458 | (22.6,69.0) 9
13 years old 147 | (11.2,18.3) 71 6.5 (4.0,9.0) 30
14 years old 22.1 | (19.8,244) | 361 11.8 | (10.1,13.6) | 197
15 years old 26.7 | (24.2,29.2) | 434 | 20.5 | (18.2,22.9) | 312
16-17 years old or older | 35.7 | (32.6,38.7) | 426 | 34.1 | (31.0,37.2) | 371
Residence Urban 23.6 | (21.4,25.7) | 380 | 17.0 | (15.0,19.0) | 253
Rural/small towns 274 | (25.8,28.9) | 928 | 21.0 | (19.5,22.5) | 669
Pocket money (zlotys) <10 (including 0) 16.1 | (13.7,18.5) | 188 | 12.4 | (10.1,14.6) | 128
>10 30.1 | (28.4,31.8) | 1110 | 22.9 | (21.3,24.5) | 788
Ever experimented with ciga- | Yes 46.4 | (44.1,48.7) | 1094 - - -
rette smoking No 71 | (59,82 | 175 | - - -
Close friends smoke cigarettes | Yes (some or all) 344 | (325,36.3) | 1071 | 283 | (26.5,30.2) | 807
No 113 | (9.5,13.1) 175 5.5 (4.2,6.9) 80
Parents smoke cigarettes Yes (some or all) 31.5 | (29.2,33.7) | 679 | 27.5 | (25.2,29.7) | 525
No 21.8 | (20.0,23.7) | 545 | 139 | (12.3,15.5) | 341
Next 12 months, do you Yes 61.0 | (57.6,644) | 650 | 61.6 | (58.1,65.1) | 592
think you will use any formof | No 173 | (159,187) | 625 | 93 | (82,105) | 304
tobacco
Used cigarettes at least one Yes 68.7 | (65.2,72.2) | 650 - - -
day in the past 30 days No 146 | (132,159) | 536 | - - -
Ever used e-cigarettes (in Yes - - - 42.5 | (40.0,45.0) | 827
lifetime) No - - - | 38 | (9,47 | 87
Used e-cigarettes at least one | Yes - - - 54.8 | (51.6,58.1) | 650
day in the past 30 days (current | Ng _ _ _ 8.6 (7.5,9.7) 266
use)
Exposed to people using Yes 25.7 | (24.0,27.5) | 798 | 213 | (19.6,23.0) | 606
tobaccoinTV, invideos, orin | No 27.9 | (25.4,30.3) | 462 | 184 | (16.2,20.6) | 283
movies in last 30 days
Exposed to tobacco adverti- Yes 348 | (32.0,37.5) | 510 | 26.8 | (24.2,29.5) | 365
sement on the Internetin last | No 23.0 | (213,246) | 756 | 17.3 | (15.8,18.8) | 523
30 days
Exposed to tobacco advertise- | Yes 33.5 | (31.1,35.9) | 654 | 26.6 | (24.3,28.9) | 489
ments or promotions at points | No 218 | (21.1,23.5) | 613 | 158 | (14.2,17.4) | 402
of sale in last 30 days
Thinks smoking makes young More 43.4 | (37.0,49.8) | 142 | 28.5 | (22.5,34.5) 92
people look more or less No difference or less 253 | (23.8,26.8) | 1115 | 19.6 | (18.2,21.0) | 791
attractive
Think smoke from other pe- Yes 241 | (22.5,25.6) | 930 | 17.8 | (16.4,19.2) | 648
ople is harmful to you No 383 | (34.7,42.0) | 360 | 31.5 | (27.9,35.1) | 259
Do you think smoking is harm- | Yes 236 | (22.1,25.1) | 954 | 17.8 | (16.4,19.1) | 667
ful to your health No 435 | (39.5,47.7) | 315 | 350 | (30.9,39.2) | 229
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TABLE 3. Association between current use of e-cigarettes among Polish middle school students and demographic,
socio-economic and other variables connected with smoking attitudes and knowledge — multivariate analysis

Variables Current use of e-cigarettes among Polish middle school students
+ Ever experimented with + Ever experimented with - Ever experimented with
cigarette smoking cigarette smoking cigarette smoking
+ Do you think you will - Do you think you will ~ + Do you think you will
use any form of tobacco in use any form of tobacco in use any form of tobacco in
the next 12 months? the next 12 months? the next 12 months?
(0] 95% CI (0] 95% CI (0] 95% ClI

Overall - - - - - -
Gender

Boys 1.93 1.59,2.34 1.66 1.38,1.98 1.94 1.62,2.32

Girls ref - ref - ref -
Age

11-12 years old ref - ref - ref -

13 years old 1.15 0.17,7.69 1.53 0.22,10.63 0.57 0.10,3.10

14 years old 1.45 0.23,9.38 2.05 0.31,13.83 0.83 0.16,4.37

15 years old 1.27 0.20, 8.22 1.86 0.28,12.54 0.88 0.17,4.63

16-17 years old 1.41 0.22,9.14 2.19 0.33,14.79 1.07 0.20, 5.68
Residence

Urban 0.90 0.74,1.08 0.95 0.80, 1.14 0.81 0.68, 0.96

Rural/small towns ref - ref - ref -
Pocket money (PLN)

<10 (including 0) ref - ref - ref -

>10 1.75 1.37,2.23 1.77 1.40,2.23 1.83 1.45,2.30
Ever experimented with cigarette smoking

Yes 6.35 5.00, 8.08 9.65 6.90, 10.85 - -

No ref - ref - ref -

*

Exposed to tobacco advertisement in last 30 days
Yes 0.88 0.69,1.13 0.96 0.76,1.21 0.93 0.74,1.16

No ref - ref - ref -

Think smoking makes young people look more or less attractive
More 2.06 1.44,2.94 1.97 1.40,2.78 2.38 1.67,3.40

No difference or less ref - ref - ref -

Parents smoke cigarettes
Yes (one or both) 1.05 0.86, 1.27 1.09 0.91,1.31 1.28 1.07,1.53
No ref - ref - ref -

Close friends smoke cigarettes
Yes (some or all) 2.18 1.68,2.82 2.80 2.20,3.56 2.87 2.26,3.64

No ref - ref - ref -

Think that smoke from other people is harmful to you
Yes 0.76 0.60, 0.96 0.67 0.54,0.84 0.77 0.62,0.96

No ref - ref - ref -

Next 12 months, do you think you will use any form of tobacco
Yes 3.68 2.96,4.58 - - 5.90 4.83,7.20

No ref - ref - ref -

*This item combines 3 of the 4 advertising questions in the codebook: 1. “During the past 30 days, did you see any advertisements for tobacco
products on the Internet?’, 2. “During the past 30 days, did you see any advertisements or promotions for tobacco products at points of sale
(such as: stores, shops, kiosks, etc.)?’ 3. “During the past 30 days, did you see any people using tobacco on TV, in videos, or in movies?”
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rettes. Students who had experimented with conven-
tional cigarette smoking were more than 6 times as
likely to be e-cigarette users, and those who said they
think they will use a tobacco product in the next twelve
months were 3.68 times as likely to be e-cigarette users.
There were more adolescents using both e-cigarettes
and conventional cigarettes than there were using
either product alone. More than two thirds of conven-
tional cigarette smokers were also using e-cigarettes
and almost half of e-cigarette users were also smoking
conventional cigarettes. Further analyses are needed to
explore the factors contributing to e-cigarette and dual
product use.

In the 1980s, Poland was the country with the high-
est recorded prevalence of smoking worldwide [13] and,
as a result, reported the highest level of tobacco-related
mortality [14, 15]. After 1990 a nationwide anti-tobacco
movement was launched, and in 1995 the Polish par-
liament implemented a comprehensive anti-tobacco
law [16], followed by a national anti-tobacco program
with strong involvement from civil society. This con-
stituted one of the most impactful health campaigns in
the world [17], and Poland is recognized as a model for
control of tobacco use and tobacco-related disease [18].
Poland was one of the first Central and Eastern Europe-
an countries to introduce a total ban on tobacco adver-
tisement, in response to an aggressive tobacco industry
marketing campaign aimed at children and adolescents.
These efforts led to the lowest ever recorded prevalence
of daily conventional cigarette smoking among youth in
Poland (5.4% in 2016). The 2016 GYTS data also show
that the prevalence of tobacco smoking today is similar
among boys and girls (with 21% of boys and 20% girls
currently smoking). This is in contrast with our findings
for e-cigarettes, where prevalence is 50% higher among
boys compared with girls.

These findings add to previous data which has been
reported for youth tobacco use in Poland. Zatonski
et al. [19] described a significant decrease in conven-
tional cigarette smoking prevalence in Poland in both
girls and boys since 2000; between 2004 and 2014 daily
cigarette smoking by Polish youth decreased by half. At
the same time, recent studies have found increased use
of e-cigarettes among Polish youth; Goniewicz and col-
leagues, comparing two cross-sectional surveys among
students aged 15-19 years old in two provinces in Poland
[3], found current use of e-cigarettes to be substantially
higher in 2013/2014 (29.9%) compared with 2010/2011
(5.5%). Notably, they also saw an increase in conven-
tional cigarette smoking and in dual product use as
well. Another survey among students aged 13-19 years
old from a socially disadvantaged rural area in Poland
(Piotrkowski district) reported 27% prevalence of e-cig-
arette use in the past 30 days [4]. Consistent with our
findings, e-cigarette use was higher among boys and

among those who had parents or friends who smoke.
Another study found that Polish youth appear to have
relatively easy access to e-cigarettes through friends and
from vape shops [5].

The pattern in Poland is similar to that seen in the
U.S., where there has also been a rise in youth e-ciga-
rette use. On November 15, 2018, data were published
from the U.S. National Youth Tobacco Survey (NYTS),
a nationally representative survey of middle and high-
school students [20]. The data revealed that current
e-cigarette use had increased among high-school stu-
dents from 1.5% in 2011 to 20.8% in 2018. It was esti-
mated that there are now over 3 million middle and
high-school students using e-cigarettes in the U.S. This
trend has been attributed in part to the popularity of
a new generation of ENDS products shaped like a USB
flash drive, such as JUUL. These products can be used
discreetly at school, have high nicotine delivery, and
come in flavors that appeal to youth. Juul has not yet
been widely available in Poland, but the manufacturer
established Juul Labs Poland in 2018 and is reportedly
working towards entering the Polish market [21]. Mean-
while, Philip Morris’ IQOS heated tobacco product is
already being widely marketed in Poland [22].

Recent data from the UK suggest that e-cigarette
use may be a risk factor for initiation of conventional
cigarette smoking among youth [23, 24]. However, it is
unclear whether and to what extent e-cigarette may be
a factor in conventional cigarette smoking among Pol-
ish youth Overall, GYTS data from Poland have shown
a substantial decrease in regular daily conventional cig-
arette smoking over the past 20 years, from 24% among
boys and 14.4% among girls in 1998 to 4.8% among boys
and 3.6% among girls in 2016 [25]. While e-cigarettes
were introduced into the Polish market around 2010,
they were not widely marketed and accessible until more
recently. Additionally, regulations concerning e-ciga-
rettes were first passed into law in Poland in 2016, just
after the latest GYTS was conducted. Currently, the data
is insufficient to assess whether and how e-cigarette
use among youth in Poland may impact conventional
cigarette smoking, but continued close monitoring is
required to understand evolving trajectories of tobacco
product use among youth in Poland.

The study has some limitations. First, the collected
data were self-reported by students and their behaviors
may be under- and over-reported. Presented data are
limited to school-based students (aged 11-17 years) and
may not be representative to all youths. Data also showed
a surprisingly high level of smoking (45.8%) in the 11-12
years age group. This could be explained by the low num-
ber of students in this age group (n = 9), or could be the
result of coding errors or intentional mislabeling of their
own age by some students. Additionally, presented data
concern only 2016 and do not allow to assess trends over
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time. Better evidence is also needed to understand the
status of e-cigarette use among youth, changes over time,
and factors associated.

CONCLUSIONS

Over the past decades, regular daily cigarette smok-
ing among youth has decreased substantially in Poland.
The rapid rise in e-cigarette use poses a potential danger
of reversing this trend. Continued close monitoring is
needed to track the use of e-cigarettes and other novel
products and their impact on conventional cigarette use
among youth in Poland.
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