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Abstract

Objectives: The aim of the study was to evaluate the prevalence and socio-demographic correlates of daily cigarette smok-
ing among adults in Poland. Materials and Methods: A nationally representative household study was implemented be-
tween 2009 and 2010 to explore smoking pattern among the population aged 15 years and older. The smoking status
and socio-demographic data were determined based on the Global Adult Tobacco Survey (GATS) questionnaire. Out of
the 14 000 households selected for the survey, 7840 sampled persons completed the interviews, including 2162 respondents
who declared daily smoking of cigarettes. Logistic regression models were applied to assess factors related to daily cigarette
smoking. Results: Over 33% of men and 21% of women (p < 0.01) reported tobacco smoking on a daily basis. The signifi-
cantly higher risk of smoking on a daily basis was observed among the male and female 20-59 years of age compared to
the 60 or older population (p < 0.05). For men and women with the lower educational (primary/vocational/secondary) level,
the risk of smoking was significantly higher than for the subjects with university degree (p < 0.05). The unemployed men
smoked daily significantly more frequently than the employed ones (OR = 1.8; 95% CI: 1.4-2.4). This association was not
observed among women (p > 0.05). The residents of urban areas smoked significantly more frequently than people living
in rural settings (p < 0.05). Conclusions: Actions to tackle socio-economic inequalities in smoking need to be intensified.
The antismoking efforts should be focused on the population of Poles at large and people with lower educational levels,
unemployed men, and residents of large urban settings in particular. The tobacco control interventions should also address
the population of women at reproductive age.
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INTRODUCTION

Monitoring of tobacco consumption is crucial for to-
bacco control policies in terms of identifying specific risk
groups as well as risk factors. Additionally, monitoring
on regular basis allows for the evaluation of effective to-
bacco control activities. Although there are a lot of sur-
veys conducted all over the world, their results are not
always comparable between the countries or even within
the country due to different methodologies and qualities
of data [1-3]. National epidemiological surveillance of
tobacco use is being conducted in our country. However,
surveillance data produced in Poland is generally not
comparable across studies or time [4,5]. Utilization of
such data on tobacco use by government and policy mak-
ers is severely limited. Therefore, the inclusion of Poland
into the Global Tobacco Surveillance System and the im-
plementation of Global Adult Tobacco Survey (GATYS)
was an important step towards obtaining recent data on
the tobacco epidemic in our country, providing reliable
and comparable information.

The aim of the study was to evaluate the prevalence and
socio-demographic correlates of daily cigarette smoking
among adults in Poland.

MATERIALS AND METHODS

Study design and sample

Global Adult Tobacco Survey is one of the Global Tobac-
co Surveillance System (GTSS) components [6-8]. Global
Adult Tobacco Survey is a representative, national survey
of households, standardized on a global scale.

In Poland, the Ministry of Health (MoH) coordinated and
supervised implementation process of the study. Scientific
and technical coordination of the study was carried out
by two committees appointed by the MoH: the GATS Po-
land Scientific Committee and the GATS Poland Steering
Committee. The Ministry of Health revised and approved
the study questionnaire and protocol [9]. GATS Poland

team was supported by experts from the World Health
Organization and the Centers for Disease Control and
Prevention.

A sample of 14 000 households was randomly selected via
a three-stage stratified cluster sample of non-institutional
population aged 15 years and older including men and
women. The selection was based on the data obtained
from the Central Statistical Office. The GATS Poland
sample design provides cross-sectional estimates for the
country as a whole, as well as estimates by the degree of
urbanization and gender.

Questionnaire design

GATS questionnaire consisted of household and indi-
vidual questionnaire and allowed to obtain a broad range
of data on tobacco consumption and related issues. The
household questionnaire covered questions concerning
all adult residents in order to randomly select an eligible
respondent to complete the individual questionnaire. The
individual questionnaire consisted of nine sections includ-
ing background characteristics of respondents, informa-
tion about tobacco smoking, smokeless tobacco use, ces-
sation, secondhand smoke and other important aspects
related to tobacco use.

In Poland, the standard GATS questionnaire was used,
adjusted by experts to match the national context [9]. The
English version of the GATS questionnaire was translated
into Polish and then back translated to ensure consistency.
In February 2009, a pretest was conducted among 200 resi-
dents of the Mazowieckie Province to verify and eventu-
ally improve the adapted version of the GATS question-
naire, as well as all technical aspects of the survey and the
operation of IT equipment. The GATS study made use of
electronic means of data collection for both the household
and individual questionnaire. Interviewers were equipped
with handheld computers.

Finally, the GATS fieldwork was undertaken between
November 2009 and March 2010. Questionnaires were
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administrated at respondents’ homes during face-to-
face interviews. To assure safety of interviewers and ef-
fective fieldwork, special introductory letters advising
of the study purpose signed by the Minister of Health
were sent to all sampled addresses. Fieldwork supervi-
sors conducted repeated inspections in selected sam-
ples of interviewers. Multi stage data quality control
was also applied in order to assure the highest quality
of standards.

Study variables

Information on smoking of tobacco products, includ-
ing cigarette smoking, was obtained from the question-
naire and divided into specific groups. For the purpose
of performed analysis we focused on data regarding daily
cigarette smoking (manufactured and/or hand-rolled). A
daily smoker was defined as a person who smokes regu-
larly, at least 1 manufactured and/or hand-rolled ciga-
rette a day.

Educational level was categorized as: primary educa-
tion — including no formal education, incomplete el-
ementary, elementary, and junior high school; voca-
tional education — including only vocational schooling;
secondary education - including secondary (high school,
technical college), and junior college; and finally higher
education — included Bachelor’s Degree, or higher. For
the occupational classification, we distinguished several
groups: hired employee (employed in a company, enter-
prise-based on employment contract or contract), self-
employed (owner or co-owner of a company or helping
spouse), farmer (person keeping his/her own farm, own-
er or co-owner of farm or helping spouse), student and
pupil, person occupied with household keeping (raising
children, homemaker), pensioner, unemployed (current-
ly with no permanent job). Place of residence was char-
acterized depending on the size of the population liv-
ing there, including rural area, urban area up to 50 000,
from 50 000 to 200 000, and over 200 000 inhabitants.
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Statistical analyses

To compare the frequency and assess statistical significance
of the given categories of quantitative characteristics in the
analyzed groups, the chi-square test was implemented. All
analyses were performed separately for men and women
for 6 age (in full years) groups: 15-19, 20-29, 30-39,
4049, 50-59, 60 years and older. In order to identify factors
that could contribute to daily smoking, the logistic regres-
sion analysis was performed. In the first stage crude coef-
ficients — odds ratios (OR) of the impact of odd variables
on the daily smoking in males and females were calculated.
This was followed by a multifactorial analysis considering
the simultaneous effect of all variables on the risk of smok-
ing. All p values were two-sided and p < 0.05 was set as sta-
tistically significant. The statistical analysis was performed
using the STATISTICA Windows XP version 8.0 software.

RESULTS

Participation rate and smoking prevalence

Out of the 14 000 households selected for the survey,
8948 (63.9%) households and 7840 (93.9%) sampled
persons successfully completed the interviews. The total
survey response rate was 65.1%. Among the 3867 male
respondents, 3% (n = 116) were occasional tobacco
smokers, former tobacco smokers were 28.7% (n = 1108)
and never smokers were 34.5% (n = 1334). Among 3973
female respondents occasional, former and never smok-
ers were 3.1% (n = 121); 16.1% (n = 644); and 58.9%
(n = 2338), respectively. Significantly greater number
of men, 33.9% (n = 1309) compared to women, 21.9%
(n = 870) (p < 0.01) reported smoking tobacco products
on a daily basis. In this group, only four men and one
women smoked daily tobacco products other than manu-
factured and/or hand-rolled cigarettes. We additionally
excluded from the analysis all records with missing data.
Finally, 2162 respondents including 864 women and 1298
men reported daily cigarette smoking. Characteristics of
the study sample are displayed in Tables 1 and 2.
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Table 1. Odds ratios (OR) and 95% confidence intervals (CI) for daily cigarette smoking by selected variables in men (N = 1298).

Results from the Global Adult Tobacco Survey Poland (2009-2010)

Daily cigarette smoking ~ Univariate analysis

Multivariate analysis

Variables n (%) p-value p-value
(95%C) OR 95% CI OR 95% CI
Age (years)
15-19 31(17.1) 080  052-1.22  >0.05 1.0 056-1.96  >0.05
(11.6-22.6)
20-29 223 (33.4) 194 154245 0.0001 179 1.24-2.60 0.001
(29.8-37.0)
30-39 289 (37.7) 234 1.87-293 0.0001  1.85 1.29-2.64 0.001
(34.341.1)
40-49 307 (44.4) 3.09  246-3.87 0.0001  2.16 1.52-3.06 0.0001
(40.7-48.1)
50-59 279 (40.1) 259 2.06-3.25 0.0001  1.76 1.29-2.47 0.001
(36.5-43.7)
> 60 169 (20.5) 1 reference 1 reference
(17.7-23.3)
Education
primary 213 (29.6) 147 1.13-1.93 0.01 286  2.10-391 0.0001
(26.3-32.9)
vocational 546 (43.9) 275 216-3.50 0.0001  3.00  2.32-3.89 0.0001
(41.1-46.7)
secondary 431 (31.3) 160  1.25-2.04 0.0001  1.72 1.34-221 0.0001
(28.9-33.7)
high 10 (22.2) 1 reference 1 reference
(10.1-34.3)
Occupational classification
hired employee, employed in 645 (38.3) 1 reference 1 reference
a company, enterprise-based on (36.0-40.6)
employment contract or contract
self-employed, owner 113 (34.7) 086  0.67-1.09  >0.05 0.91 0.70-1.17 > 0.05
or co-owner of a company (29.5-39.9)
or helping spouse
farmer person keeping his/her 79(33.3) 0.80  0.60-1.07  >0.05 072 053-098 <0.05
own farm, owner or co-owner (27.3-39.3)
of farm or helping spouse
student, pupil 44 (15.8) 030  0.21-0.42 0.0001 039 0.25-0.62 0.0001
(11.5-20.1)
person occupied with household 15 (50.0) 1.61 0.78-331 > 0.5 1.57 0.75-329  >0.05
keeping, raising children, (32.1-67.9)
homemaker
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Table 1. Odds ratios (OR) and 95% confidence intervals (CI) for daily cigarette smoking by selected variables in men (N = 1298).

Results from the Global Adult Tobacco Survey Poland (2009-2010) - cont.

Daily cigarette smoking ~ Univariate analysis

Multivariate analysis

Variables n (%) p-value p-value
(95%C) OR 95% CI OR 95% CI
retired person 149 (19.6) 039  0.32-048 0.0001 055  0.39-0.78 0.001
(16.8-22.4)
pensioner due to disability 117 (42.9) 121 093-156  >0.05 115 0.86-1.55  >0.05
(37.0-48.8)
unemployed, currently with no 136 (57.4) 2.16 1.64-2.85 0.0001  1.83 1.37-2.43 0.0001
permanent job (51.1-63.7)
Place of residence
rural 662 (32.5) 1 reference 1 reference
(30.5-34.5)
urban — habitants (n)
< 50000 233 (34.0) .07 089-129  >0.05 113 093-1.37  >0.05
(30.5-37.5)
50 000-200 000 174 (39.8) 138 1.12-171 0.001 157 1.24-1.97 0.001
(35.2-44.4)
> 200 000 229 (34.0) .07 0.89-1.28  >0.05 1.27 1.04-1.56 0.01
(30.4-37.6)

Table 2. Odds ratios (OR) and 95% confidence intervals (CI) for daily cigarette smoking by selected variables in women (N = 864).

Results from the Global Adult Tobacco Survey Poland (2009-2010)

Daily cigarette smoking ~ Univariate analysis

Multivariate analysis

Variables n (%) p-value p-value
(95% CI) OR 95% CI OR 95% CI
Age (years)

15-19 12 (6.8) 077  041-143  >0.05 117 048283  >0.05
(3.1-10.5)

20-29 142 (22.8) 3.09 232411 0.0001 227  1.47-350 0.001
(19.5-26.1)

30-39 164 (22.2) 299 2.27-3.95 0.0001  1.81 1.19-2.56 0.01
(19.2-25.2)

40-49 215(33.4) 513 3.93-6.69 0.0001 312 2.08-4.70 0.0001
(29.8-37.0)

50-59 241 (32.9) 510 3.92-6.65 0.0001 338  2.38-4.80 0.0001
(7.0-10.4)

> 60 90 (8.7) 1 reference 1 reference
(7.0-10.4)

130 [JOMEH 2012;25(2)
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Table 2. Odds ratios (OR) and 95% confidence intervals (CI) for daily cigarette smoking by selected variables in women (N = 864).
Results from the Global Adult Tobacco Survey Poland (2009-2010) - cont.

Daily cigarette smoking ~ Univariate analysis Multivariate analysis
Variables (9[51 (;b%c)l) OR 959 CI p-value OR 95 CI p-value
Education
primary 119 (13.1) 0.65  0.49-0.85 0.01 172 123241 0.01
(10.9-15.3)
vocational 243 (29.0) 174 1.36-2.23 0.0001 227  1.72-3.01 0.0001
(25.9-32.1)
secondary 380 (24.4) 138 1.10-1.73 0.01 1.64  1.29-2.09 0.0001
(22.3-26.5)
high 122 (18.9) 1 reference 1 reference
(15.9-21.9)
Occupational classification
hired employee, employed in 391(29.3) 1 reference 1 reference
a company, enterprise-based on (26.9-31.7)
employment contract or contract
self-employed, owner or co- 49 (28.5) 096  0.68-137  >0.05 099  0.69-142  >0.05
owner of a company or helping (21.8-35.2)
spouse
farmer person keeping his/her 28 (18.4) 054  0.36-0.84 0.01 0.55 0.35-0.87 0.01
own farm, owner or co-owner of (12.2-24.6)
farm or helping spouse
student, pupil 23 (8.1) 021  0.14-0.33 0.0001 034 0.19-0.62 0.0001
(4.9-11.3)
person occupied with household 142 (28.6) 0.97 0.77-1.22 > 0.05 0.97 0.76-1.24  >0.05
keeping, raising children, (24.6-32.6)
homemaker
retired person 119 (10.7) 029  0.23-0.36 0.0001 052 0.36-0.73 0.0001
(8.9-12.5)
pensioner due to disability 57(21.9) 094  0.68-130  >0.05 089  0.62-129  >0.05
(21.7-34.1)
unemployed, currently with no 55(28.2) 095  0.68-133 >005 096  0.68-137  >0.05
permanent job (21.9-34.5)
Place of residence
rural 349 (17.9) 1 reference 1 reference
(10.4-25.4)
urban - habitants (n)
< 50000 154 (20.7) 119 097-1.70  >0.05 119 095-1.50  >0.05
(17.8-23.6)
50 000-200 000 152 (28.0) 178 143222 0.0001 179 141227 0.0001
(24.2-31.8)
> 200 000 209 (29.1) 1.88  1.54-2.89 0.0001 192  1.54-2.39 0.0001
(25.8-32.4)
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Univariate analysis

The results of the logistic regression analysis are presented
in Tables 1 and 2. The daily smoking rate was higher among
the subjects above 19 years of age compared to those aged
60 years or older for both men and women (p < 0.0001).
The higher percentages of smokers were observed among
the people between 40 and 59 years of age (more than 40%
among men and more than 32% among women). Among the
male population, the risk of smoking was over 3 times high-
er in the age category 4049 compared to the people older
than 60 (OR = 3.1; 95% CI: 2.5-3.9). For the women, such
risk was even higher (OR = 5.1; 95% CI: 3.9-6.7). Moreover,
low education as well as urban residence was positively as-
sociated with daily cigarette smoking for both genders. The
daily smoking rate was higher among males reporting lower
educational levels (vocational/secondary) than among males
with higher education (primary: OR = 1.5; 95% CI: 1.1-1.9;
vocational: OR = 2.7, 95% CI: 2.2-3.5; secondary:
OR =1.6;95% CI: 1.2-2.0). The same association was observed
for the female subjects (vocational: OR = 1.7;95% CI: 1.4-2.2;
and secondary: OR = 14; 95% CI: 1.1-1.7). In men, un-
employment was a significant determinant of smoking
(OR = 2.2; 95% CI: 1.6-2.8), while among women smoking
was not correlated to employment status (p > 0.05).

Multivariate analysis

The multivariate analysis confirmed the results observed
in the univariate section. The significantly higher risk
of smoking on a daily basis was observed among the
people 20-59 years of age compared to the 60 or older
population (p < 0.05). This association was noted among
both gender groups. For men and women with the lower
educational level (primary/vocational/secondary), the risk
of smoking was significantly higher than in the subjects
with university degree (p < 0.05). The unemployed men
smoked daily significantly more frequently than the em-
ployed ones (OR = 1.8; 95% CI: 1.4-2.4). This association
was not observed among women (p > 0.05). The residents
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of urban areas smoked significantly more frequently than
people living in rural settings (p < 0.05).

DISCUSSION

Despite the health consequences of active and passive smok-
ing and action taken on international and local level to de-
crease the percentages of smokers, the results of our study
indicated that still about 34% of men and 22% of women
smoked cigarettes on a daily basis (p < 0.01). Almost the
same percentage of daily smokers was observed in Hungary
(39% men and 28% women) [10]. The current smoking sta-
tus reported by higher number of men compared to women
is observed in most European countries. The largest propor-
tions of male smokers were recorded in Ukraine (62%) and
the Russian Federation (62%), and the lowest ones in Swe-
den (12%). It isimportant to note that in Poland, the percent-
age of female smokers is high (22%) compared to the other
European countries (Slovakia 14%, Ukraine 16%). Higher
percentages of women who smoked cigarettes on a daily basis
were observed in Greece (39%) and Austria (36%). In gen-
eral, higher number of smoking men compared to smoking
women is observed in most European countries [10].

In GATS Poland, smoking prevalence varied among age
groups similarly to other studies [11,12]. Our results show
that the lowest daily smoking prevalence was recorded
among subjects younger than 20. At the same time, the
high rates of smoking among women at the reproductive
age in the group between 20 and 40 years where most
births are recorded, are alarming. At this age, women
potentially are planning pregnancy, are pregnant or are
taking care of children. Therefore, high smoking rates in
this group may also significantly affect the health of future
generations and this group seems to be the target group
for antismoking activities.

Regardless of age group, males were more likely to smoke
than females in other analyzed categories, including edu-
cation, place of residence and occupational status.
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Low education is unquestionably the most important
risk factor with multivariate odds of smoking in men
2.8 (95% CI: 2.1-3.9) and women 2.3 (95% CI: 1.7-3.0).
Other studies previously conducted in Poland and Euro-
pean countries have also shown that smoking prevalence
increases with the decreasing level of education [13-18].
These findings can be explained by a more profound knowl-
edge on health consequences of smoking and different at-
titudes to their own health among the people who are well
educated, compared to those who are not. It is suggested
that higher education may increase awareness of the ben-
efits of healthy lifestyle, and improve individuals’ ability to
follow health education messages [15]. Higher education
usually enhances individual’s job opportunities and helps
to get more stable, better paid jobs that offer more favor-
able work conditions as well. On the other hand, smok-
ing is a more frequent mechanism for coping with stress
among individuals with lower education [14]. Moreover,
higher smoking prevalence among low educated groups is
explained by differences in access to, and effectiveness of,
cessation treatments [14].

Among women, smoking was directly correlated with
increasing urbanization level. Among males, this asso-
ciation was not so clear and strong. We reported highest
daily smoking among male residents of cities with 50 000
to 200 000 inhabitants.

Smoking among rural women in Poland seems to be still
less socially acceptable than in large cities. Higher preva-
lence of smoking among females from large urban set-
tings may reflect response to intensive targeted cigarette
advertising campaigns [19]. Moreover, factors related to
women’s emancipation and their higher spending power
is suggested to influence smoking patterns among urban
women [19,20]. Workforce participation as well as media
influence leads to a change in perceived gender roles in
society. These circumstances can partly explain the high
number of smoking women in cities. On the other hand,
women in rural areas are less economically active, more

traditionally involved in raising children and occupied
with household keeping than those living in large cities.
Higher smoking prevalence in urban compared to non-
urban areas was similarly found in other previously pub-
lished studies from developed countries [12,21-23].

Daily smoking was much more prevalent in the group of
unemployed men compared with hired employees. Other
authors also reported a strong association between ciga-
rette smoking and socio-economic status [17,23-27].

In our study, unemployment did not influence daily smok-
ing among women. The difference in the results for men
and women might be explained by the fact that in Poland,
there is still a relatively lower proportion of women than
men contributing to the labor market compared with more
developed countries. As before, in most households, it is
the male members that are predominantly responsible for
assuring family’s subsistence. Recently, the female employ-
ment rate in Poland (52.4%) has remained at one of the low-
est levels in Europe. Statistics show an increase in dispari-
ties in employment rates by gender in the age group 2040,
the period when women become involved in maternal re-
sponsibilities [28]. The disparity in access to employment
for women in this age group is also related to the difficulties
in combining work and family responsibilities.

It is quite likely that in the group of unemployed wom-
en, their partners can take the responsibility of assuring
family’s subsistence and, therefore, there is no dramatic
decline in the financial situation due to female unemploy-
ment. However, this topic needs to be explored further.

Study limitations

Some study limitations need to be highlighted. A potential
limitation is the possibility of the recall bias due to self-re-
ported data on tobacco use. There is always the possibility
that data about smoking status obtained by questionnaire
can be underestimated as the people might not say the truth
about their smoking habit. There are a lot of markers or
biomarkers of tobacco smoking or ETS exposure (nicotine,
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cotinine, CO, SCN) which can be used for the verification
of the information obtained by questionnaire [29]. But self-
reported smoking has been found to be an accurate measure
in most studies, especially in case of interviewer-adminis-
trated questionnaires [30]. Another potential limitation of
epidemiological studies is low participation rate. However,
response rate in GATS exceeded 65% of the typical level, or
even higher than in other nationwide population-represen-
tative questionnaire surveys in Poland [2,5]. Moreover, this
level of participation rate meets the GATS sample size re-
quirements and standards of GATS that were reviewed and
approved by international experts. The collected data assure
population-representative design of the study. The response
rate varies between GATS countries. It should be noted that
in the GATS have taken part low and middle-income coun-
tries differing substantially in terms of economic, social and
cultural context, which also affects the respondents’ willing-
ness to participate in the research and the availability/ac-
cess to respondents. For instance, the total survey response
rate was 97.7% in the Russian Federation, 93.7% in Turkey
and 80.1% in Ukraine. Unfortunately, it is difficult to clearly
identify the most important factors that caused these differ-
ences. Another limitation is the GATS questionnaire’s lack
of questions on net household income and more detailed
socioeconomic characteristics, allowing for a more in-depth
analysis of tobacco use in this context. This requires the in-
corporation of wide-range socioeconomic and demographic
categories in measurement and reporting of tobacco smok-
ing trends. Data on marital status are also missing in GATS
questionnaire and these important variables should be taken
into consideration in future surveys.

CONCLUSIONS

Actions to tackle socio-economic inequalities in smoking
need to be intensified in Poland. Due to significant dif-
ferences in smoking prevalence between various socio-
demographic groups, future attempts to reduce tobacco
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smoking should be specific for the targeted subgroups of
the populations. The antismoking efforts should be fo-
cused on the people with lower educational levels, unem-
ployed men, and residents of large urban settings in par-
ticular. As the proportion of daily smoking among women
at reproductive age is still high, the tobacco control poli-
cies and interventions should also address this population.
Tobacco control measures, including those proposed by the
WHO MPOWER package, have the strong, proven poten-
tial to reduce overall smoking prevalence, and at the same
time achieve the reductions among lower socio-economic
groups [10,31,32]. These include smoke-free policies, ban-
ning of tobacco advertisements, raising tobacco taxes, ces-
sation programs, and warnings on health effects of smoking
(including warning labels on cigarette packs) and mass media
campaigns [31,32]. Unfortunately, in Poland, some of these
tobacco control measures have not been fully implement-
ed [4]. Therefore, there is still a considerable potential for
further development and implementation of effective strate-
gies aimed at reducing tobacco use among handicapped so-
cial groups. It is crucial to create a supportive environment
for lower socio-economic groups in Poland by broader poli-
cies engaging multiple sectors: finance, education, industry,
labor, environment or trade, and strengthen tobacco control
measures not only at national but also at local levels.
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