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ABSTRACT

Background: The introduction of Electronic Nicotine Delivery Systems (ENDS) was suspected to be
a factor disrupting the stable decline in the nicotine and tobacco market in Poland.

Materials and method: A cross-sectional study was conducted in 2019 on a representative sample of
1077 Polish adults aged 18 years and used face-to-face interviews. ENDS use was analysed from respond-
ents aged 20 years and older by gender, age, place of residence and education. Calculations were done
using IBM SPSS Statistics 25.

Results: Only 3.0% of men and 0.7% of women in Poland were daily (regular) ENDS users in 2019, while
1.6% of men and 0.7% of women were occasional users. The vast majority of respondents (97%) declared that
they did not use ENDS at all. ENDS use was most prevalent in the youngest age group (5.3% in men, 1.3%
in women), and in urban than rural areas (4.1% of men and 0.9% of women in urban areas vs 1.5% of men
and 0.5% of women in rural areas), in men with a secondary education (4.3%), and in women with a primary
education (1.2%). Three percent of men (3.1%) were daily (regular) dual users of conventional cigarettes and
ENDS, and 3.5% of men using conventional cigarettes used ENDS in exceptional situations (occasionally).
Conclusions: Our study showed that despite a decline in conventional cigarette smoking, the prevalence
of ENDS use among adults in Poland is low and it did not increase in the recent years. This stands in
contrast with research showing that Poland has some of the highest rates of ENDS use among children.
However, the system of monitoring of ENDS use in Poland needs to be improved, as the existing data for

Poland remains scattered, of poor quality, and based on small samples.
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INTRODUCTION

the decreasing consumption of cigarettes per capita per

Poland historically had some of the highest levels of
tobacco consumption in the world in the 1980s [1]. The in-
troduction of Electronic Nicotine Delivery Systems
(ENDS) was suspected to be a factor disrupting this stable
decline in the nicotine and tobacco market in Poland.

In the 21st century tobacco control has been increas-
ingly striving towards finding avenues to facilitate an
endgame of tobacco use. The interest in cigarettes is
rapidly decreasing in many countries, and Poland is
a country which illustrates this phenomenon well.
Tobacco sales declined from 100 billion of cigarettes in
mid 1980s to 40 billion in 2017. This corresponds with

annum from almost 4,500 cigarettes in 1980s (one of
the highest levels ever recorded globally) to under 1,500
cigarettes in 2015. One of the latest analysis of smok-
ing prevalence in Poland showed a decline in smoking
prevalence from 73% in 1976 to 27% in 2019 in men,
and from 30% in 1982 to 18% in 2019 in women [2-4].
Recent data showed that there is around 7 million daily
smokers in Poland [2]. This has been followed by a sig-
nificant decrease in the incidence and mortality of tobac-
co-related diseases in Poland, especially cardiovascular
diseases and lung cancer [5]. Time trends in lung cancer
mortality are the best and long-term indicator of tobacco
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exposure. In Poland, mortality from lung cancer shows
a steady decline, especially in youngest adults (20-44
years) from 6.7/100,000 in 1981 to 1.1/100,000 in 2017
among men, and from 2.0/100,000 in 1996 to 0.5/100,000
in 2017 among women [6]. The report of the Europe-
an Commission on Europeans’ attitudes toward smok-
ing demonstrated in Poland the second biggest decline
among EU countries in the average number of ciga-
rettes smoked every day between 2017 and 2020 [7, 8].
This decreasing sale and consumption of cigarettes in
Poland might have driven the tobacco industry for ways
to promote new nicotine products on the market, and
ensure a new generation of consumers to replace those
adults that have been successfully quitting nicotine use.

Growing interest in ENDS in the past decades has
become a public health concern globally. There is grow-
ing evidence that ENDS use is increasing in Europe,
however there is a wide variation in prevalence of ENDS
use between European countries [9, 10]. Laverty ef al.
estimated 1.8% of the EU population (7.6 million) to be
daily (regular) ENDS users [9]. The proportion of adult
ENDS daily (regular) users varied in 2017 from 0.2% in
Bulgaria or Italy to 4.7% in UK [11]. It is worth placing
this in the context of the fact that the WHO European
Region has the highest prevalence of tobacco use world-
wide with around 209 million of daily adult smokers [12].

ENDS are non-combustible tobacco products
designed to deliver nicotine to the human body. They are
distributed under a variety of names such as electron-
ic cigarettes (e-cigarettes), vapes, vaporizers, vape pens,
hookah pens, and e-pipes and can look like conventional
cigarettes, cigars or pipes, but some resemble pens or pen
drives. These products usually use liquids (containing
nicotine but also a composition of flavourings, propyl-
ene glycol and other ingredients) which are heated and
create aerosol for inhalation [13, 14].

ENDS first appeared on the Polish market in 2006
[15] initially attracting interest primarily among adult
smokers, but quickly becoming very popular among
children and youth. Some data sources suggest that the
prevalence of ENDS use in Poland was relatively high.
A cross-sectional online survey conducted between 2016
and 2017 among Polish-speaking users of social networks
reported 84.9% of ENDS ever users [16]. Finally, in
a study by Jankowski et al. conducted between 2017 and
2018 among university students in five student hostels
in Poland almost half of the respondents (45%) declared
ever use of ENDS [15]. However, none of these studies
were based on representative population-based surveys.
The number of nationally representative surveys on
prevalence of ENDS use in adults in Poland is scarce.
However, a 2019 survey carried out by the Public Opin-
ion Research Center on a representative sample of Polish
adults [2] did include questions about ENDS use. The aim
of this study is to analyse the results of this survey and
describe the prevalence of ENDS use in Poland in 2019.

MATERIAL AND METHODS

A cross-sectional study was conducted on 4-11 July
2019 on a representative sample of 1077 Polish adults
aged 18 years and over. It was a multitask study with sec-
tion devoted to using ENDS among others. The method
has been already described in detail elsewhere [2]. Face-
to-face interviews were carried out by the Public Opin-
ion Research Center using the computer-assisted per-
sonal interviewing (CAPI) technique [17]. A random
sample was selected from the register of personal identi-
ty numbers containing information on every Polish cit-
izen registered in Poland. The sampling frame included
stratification according to territorial localization, size
of the place of residence, gender and age. The sampling
frame ensured that the study sample corresponded with
the structure of the general Polish population in 2019
(described elsewhere [2]).

The study questionnaire included questions on ciga-
rette smoking (results reported elsewhere [2]) and four
questions concerning ENDS. ENDS use was defined by
the question: “Do you use an electronic cigarette (e-ciga-
rette)?”. If respondents answered “Yes, regularly” they
were classified as daily (regular) ENDS users, if they
answered “Yes, but only in exceptional situation, occa-
sionally”, they were classified as occasional ENDS users.
The three remaining questions concerned knowledge on
ENDS harm (“Do you think that e-cigarette use is harm-
ful for health?”), attitudes toward bans on e-cigarette
sales to the youth (“Do you support a ban on e-cigarette
and accessories sale to people below 18 years old?”) and
towards bans on ENDS use in public places (“Do you
support a ban on e-cigarette use in public places?”), and
were excluded from the analysis in this study.

The present analysis focused on data concerning
ENDS use. Data were analysed by gender, age, place of
residence and education. We analysed data from respon-
dents aged 20 years and older and used three age groups:
20-44 years old, 45-64 years old, and 65 and more years
old. Residence was divided into two categories: rural and
urban, and education into four categories: primary and
incomplete, vocational, secondary and higher/academic.
Additionally, we calculated the proportion of ENDS users
among daily smokers of traditional cigarettes (dual users).
Calculations were done using IBM SPSS Statistics 25.

RESULTS

Descriptive characteristics of the study population
is presented in Table 1. Only 3.0% of men (n = 15) and
0.7% (n = 4) of women in Poland were daily (regular)
ENDS users in 2019, while 1.6% of men (n = 8) and
0.7% of women (n = 4) were occasional users (only used
ENDS in exceptional situations). The vast majority of
respondents (97%, n = 1016) declared that they did not
use ENDS at all (Table 2).

ENDS use was most prevalent in the youngest age
group (5.3% in men, 1.3% in women), and least preva-
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TABLE 1. Descriptive characteristics of the study population ~ lent in the oldest age group (0.9% in men, 0 in women).
(N=1047) There were more ENDS users in urban than rural areas

(4.1% of men and 0.9% of women in urban areas vs. 1.5%

Facion “ £ of men and 0.5% of women in rural areas). The highest

Gender prevalence of ENDS use was found in men with a sec-
Men 47.4 496 ondary education (4.3%), and in women with a primary
Women 52,6 551 education (1.2%) (Table 2).

Age Data showed a weak overlap between ENDS use and
20-44 years old 434 454 the use of conventional cigarettes. Three percent of men
45-64 years old 343 359 (.?).1%) were daily (regular) dual users of c.onventional
65 years old and older 223 234 c.1garette.s and ENDS, and 3.5% of men using conven-

- tional cigarettes used ENDS in exceptional situations

Residence (occasionally). There were no daily (regular) ENDS
Urban 596 623 users among smoking women, but 3.1% of women who
Rural 404 422 smoked conventional cigarettes also used ENDS in

Education exceptional situations (occasionally) (Table 3).

Primary and gymnasium 15.9 166

Vocational 25.1 263 DISCUSSION ) )

Secondary 312 326 The . prevalence of daily (regular) ENDS use in
- - Poland in 2019 was 3% among men and less than 1%

Higher/academic 27.8 291

among women. On this basis we estimated that in the

TABLE 2. ENDS use by gender, age group, residence and education

Do you use electronic Yes, regularly Yes, but only in exceptional
cigarette situations, occasionally
(e-cigarette)? A %
Men 3.0 15 1.6 8 95.4 473
Age
20-44 years old 53 12 3.1 7 91.6 206
45-64 years old 1.2 2 0.6 1 98.1 159
65 years old and older 0.9 1 0 0 99.1 108
Residence
Urban 4.1 12 1.4 4 94.6 278
Rural 1.5 3 2.0 4 96.5 195
Education
Primary and gymnasium 24 2 3.6 3 94.0 78
Vocational 2.6 4 0.6 1 96.8 149
Secondary 43 6 14 2 94.3 133
Higher/academic 26 3 0.9 1 96.6 112
Women 0.7 4 0.7 4 98.6 544
Age
20-44 years old 1.3 3 0.9 2 97.8 225
45-64 years old 0.5 1 0.5 1 99.0 194
65 years old and older 0 0 0.8 1 99.2 125
Residence
Urban 0.9 3 0.6 2 98.5 326
Rural 0.5 1 0.9 2 98.6 218
Education
Primary and gymnasium 1.2 1 0 0 98.8 82
Vocational 0.9 1 0 0 99.1 107
Secondary 1.1 2 1.1 2 97.8 181
Higher/academic 0 0 1.1 2 98.9 173
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general adult (20 years of age and more) population in
Poland there were around 700,000 daily ENDS users
(560,000 men in a total population of 14,600,000 men,
and 140,000 women in a total population of 16,000,000
women). However, it must be underlined here that
these calculations extrapolate on very small numbers
(although coming from a study based on a representative
sample of population [2]), and therefore the margin of
error might be significant. Because the numbers of adult
ENDS users in Poland appear to be low, in order to char-
acterise the population of ENDS users more accurately,
detailed epidemiological study on a much larger sample
would need to be carried out.

Nonetheless, the results of this study remain unique
and very valuable as the scientific literature lacks reliable
and good quality studies on prevalence of ENDS use
that would be carried out on a sufficiently large random
sample in Poland. The only exception are reports from
studies conducted by the Chief Sanitary Inspectorate
between 2013 and 2019 conducted on representative
samples of around 1000 adults aged 15 years and above.
Similarly to our study, they reported low prevalence of
daily ENDS use among adults in Poland: 3% in 2013
[18], 3% in 2015 [19], 2% in 2017 [20] and 4% (5.6% in
men and 3.0% in women) in 2019 [21, 22].

Results from the latest Special Eurobarometer 506 [7]
conducted in European Union Member States and Unit-
ed Kingdom in 2020 showed that the vast majority of
European respondents (85%) had never used ENDS,
only 2% reported current use, and 14% reported ever
trying ENDS. Men were slightly more likely than wom-
en to say they have at least tried ENDS (17% compared
with 12%) and younger respondents were more likely to
have at least tried them than older respondents. Smokers
were much more likely to have tried ENDS (36%) than
those who had never smoked or who had quit (8%).
In 2020 Poland was among the countries with the lowest
percentage of respondents who at least tried ENDS (6%)
and who currently use them (1%). This stands in con-
trast with the 2014 Eurobarometer in which Poland was
one of the countries with highest ENDS use [10]. In fact,
since 2017 the largest decrease in percentage of respon-
dents who at least tried ENDS once or twice was found
in Poland (-7%). However, as the report from the study
in 2020 stated, the low prevalence does not correspond
with available market data suggesting that Poland is one
of the major EU markets for ENDS [7]. This discrepancy
between low adult use and prominent market presence
of ENDS in Poland requires further unpacking.

One potential explanation for the discrepancy
between the low rates of ENDS use among adults in
Poland, and the seeming market success of these prod-
ucts, could be ENDS use among Polish youth. Research
suggests that ENDS can be particularly attractive for
adolescents and young adults [23]. As conventional cig-
arettes fall out of fashion, and the prevalence of smoking
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TABLE 3. ENDS use among daily smokers

Overall 3.1 7 35 8 934 | 212
Gender
Men 54 3.9 5 90.7 | 117
Women 0 0 3.1 3 96.9 95

is decreasing in many countries, for example USA, Nor-
way or UK [24], the industry increasingly targets ENDS
to young people. This is also the case in Poland. The fre-
quency of smoking has decreased among 15-year-olds in
Poland between 1998 and 2014 from 22% to 10% among
boys and 14% to 10% among girls [24]. The Polish report
from the survey “Health Behaviour in School-Aged
Children” in 2018 showed that among youth aged 15
years old who declared tobacco smoking, 5.6% of them
were daily smokers (6.5% of boys and 4.8% of girls) [25].
At the same time, the report of the WHO Regional Office
for Europe on the Global Youth Tobacco Survey results
showed that between 2014 and 2019 among 18 countries
of the European Region, current use of ENDS among
students aged 13-15 years was the highest in Poland
(23.4%) in 2016 [26]. It means that in 2016 in the gener-
al population of youth aged 13-15 years in Poland there
were around 257,400 current ENDS users.

It is worth noting that the dynamic of ENDS use
in Poland, with low rates among adults and high rates
among youth, drastically contrast with countries such as
the UK, where ENDS have become a popular smoking
cessation tool. UK public health policy has led to the
highest use of ENDS in the adult population in Europe,
but the frequency of use of ENDS by children remains
low, with 83% of youth (11-18 years old) in the UK in
2020 never having tried ENDS, and only 4.8% classified
as current users [27]. Poland and the UK seem to repre-
sent two extremes and can provide interesting case stud-
ies in the ongoing public health debate about the use-
fulness of ENDS as smoking cessation products [28-30].

Another potential confounder in the Polish case is
that Poland in the last decades has been a country with
particularly strong anti-tobacco climate, as demonstrated
by Fagerstrom et al. (2001) [31]. It is likely that public
awareness on tobacco harms might influence the percep-
tions of ENDS among Polish adults. Another potential
reason for the low popularity of ENDS among adults in
Poland might be the unique landscape of smoking ces-
sation pharmacotherapy in the country. As ENDS were
being introduced on the market, at the same time Poland
has seen the growth in popularity of pure nicotine for
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cessation as well as the use of cessation drugs in the form
of nicotine partial agonists acting on central nervous sys-
tem based on cytisine [32]. Sales of smoking cessation
drugs in Poland is one of the highest in Europe [32, 33]
and continues to grow. After 2000, the quantity and val-
ue of sales of pure nicotine for medical use increased
few times [34]. Nicotine replacement therapy (NRT)
have been growing in the last decade when ENDS was
introduced in Poland. In 2006 (the date of the ENDS
appearance on the Polish market) they were slightly
below a million packages and tripled by 2021 to about
3 million packages. Moreover, pharmaceutical forecasts
indicate that sales of smoking cessation drugs will con-
tinue to grow in coming years [34]. Additionally, Poland
remains the only country where cytisine is used on
a population scale. Polish scientists introduced cytisine
into the Polish market after a series of clinical reports
and trials conducted between 2006 and 2011 confirmed
its effectiveness [32, 33, 35, 36]. The main placebo-
controlled trial of cytisine for smoking cessation was
published in New England Journal of Medicine in 2011
[36]. One could therefore form a hypothesis that due to
the popularity of smoking cessation drugs in Poland,
ENDS have not been successful in becoming an effective
alternative for smokers looking to quit smoking. Instead,
they have grown in popularity among nicotine-naive
children.

Accurate and continuous monitoring and surveil-
lance continues to be a priority. ENDS on the Polish
market, as in most countries, are promoted and sold
under the misleading name of “e-cigarettes”. From many
points of view, conventional cigarettes are a completely
different product than ENDS, but they often seem to be
conflated in the literature. For example, the report of
the Polish Institute of Public Health — National Hygiene
Institute combines the percentage of people using ENDS
to the percentage of people smoking conventional ciga-
rettes, which makes it difficult to interpret the results and
plan appropriate public health responses [37].

This paper has several limitations. First, the study was
not devoted directly to ENDS use, and questions about
ENDS were part of a large questionnaire concerning dif-
ferent topics. There was only one, not previously validated,
question about ENDS use that was used to determine daily
and occasional ENDS users. Not using standard protocol
reduces the possibility of comparing the results from dif-
ferent studies. It is likely that due to the phrasing of the
question, people who declared that they have ever tried
ENDS, but do not continue to use them, may have mis-
takenly been categorized as daily (regular) ENDS users
instead of ever users. Furthermore, the study was con-
ducted on a relatively small sample of population which
made more comprehensive statistical analysis impossible.
It is necessary for Poland to introduce systematic and good
quality annual surveys on ENDS use with more compre-
hensive questionnaires to monitor ENDS use in adult

population in order to be able to plan potential effective
prevention strategies.

CONCLUSIONS

Poland was a country with one of the highest rates of
cigarette consumption in the world in the 1980s. Now it
is one of the countries with the fastest decline of smok-
ing rates and tobacco-caused ill health, as evidenced by
the significant decrease in the incidence and mortality of
tobacco-related diseases in Poland.

Our study showed that despite a decline in conven-
tional cigarette smoking, the prevalence of ENDS use
among adults in Poland is low and it did not increase in the
recent years. This stands in contrast with research show-
ing that Poland has some of the highest rates of ENDS use
among children. Unlike in countries such as the UK, in
Poland ENDS seem not to have a prominent role in facili-
tating smoking cessation but have rather been avenues for
the industry to attract new nicotine naive consumers,
especially youth. This is a public health challenge that
requires appropriate regulatory and educational responses.
However, in order to develop such appropriate responses,
the system of monitoring of ENDS use in Poland needs to
be improved, as the existing data for Poland remains scat-
tered, of poor quality, and based on small samples.
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