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ABSTRACT
Objective  We assessed changes in secondhand smoke 
(SHS) exposure in workplaces and public venues in Poland 
over a 9-year period following the adoption of a smoke-
free policy in Poland in 2010.
Design  Six waves of cross-sectional surveys were carried 
out between 2009 and 2019.
Participants  A nationally representative sample of adult 
Polish residents (age 15 years and older) was surveyed.
Survey respondents self-reported SHS exposure in the 
workplace and 12 different public venues. Data were 
analysed separately for samples consisting of (1) all 
respondents and (2) non-smokers only.
SHS exposure was defined based on self-report, which 
may invoke error such as demand bias or recall bias and 
study protocol do not include participation of paediatric 
populations that are key limitations of this study.
Results  Within a year of adopting the smoke-free policy 
in 2010, the proportion of non-smokers exposed to 
SHS in Polish workplaces decreased by more than half 
(from 19.2% in 2009 to 9.5% in 2011). Over 10 years, a 
substantial reduction in SHS exposure was observed in all 
public venues. The highest decrease in SHS exposure was 
observed in transport services (decreased from 45.7% to 
11.7% among all respondents and from 44.2% to 11.7% 
among non-smokers) and in bars/pubs (SHS exposure 
decreased from 45.0% to 7.0% among all respondents 
and from 39.4% to 7.0% among non-smokers).
Conclusions  This study demonstrates the substantial 
success of a national smoke-free law. Nevertheless, 
smoke-free laws must continue to be refined in terms of 
their legal boundaries as well as implementation strategies 
to eliminate disparities in SHS exposure in certain types of 
venues.

INTRODUCTION
Exposure to secondhand smoke (SHS) is asso-
ciated with increased prevalence of tobacco-
related diseases and premature death among 
non-smoking adults and children.1–3 Article 
8 of WHO’s Framework Convention on 
Tobacco Control calls for protection from 

exposure to SHS with an obligation to all 
convention parties to implement compre-
hensive smoke-free policies.4 Moreover, in 
2009, the European Commission called on 
European Union (EU) countries to adopt 
and implement comprehensive laws to fully 
protect their citizens from SHS exposure.5 
According to European Commission data, 17 
of 28 EU countries currently have compre-
hensive smoke-free laws in place.5 Nonethe-
less, in 2017, 20% of EU citizens reported 
being exposed to SHS when visiting bars.6 
Globally, according to WHO estimate, only 
22% of the world’s population is protected 
by comprehensive national smoke-free laws 
(including smoking prohibition in all work-
places and indoor public places).7

Poland is a country with a heavy burden of 
tobacco-related diseases.8 9 According to the 

Strengths and limitations of this study

►► This is the most comprehensive study on second-
hand smoke (SHS) exposure in Poland presenting 
findings from six waves (2009–2011–2013–2015–
2017–2019) of cross-sectional surveys carried out 
in a nationally representative sample of adult Polish 
residents

►► Findings from this study point out significant impli-
cations for ongoing policy implementation in Poland 
and our results may be useful for policymakers from 
the Central and Eastern European region.

►► SHS exposure was defined based on self-report, 
which may invoke error such as demand bias or re-
call bias. Ideally, SHS exposure should be biochem-
ically verified using biomarkers of exposures such 
as cotinine.

►► All six cross-sectional surveys assessed SHS expo-
sure in individuals aged 15 years of age and older, 
so rates of SHS exposure among paediatric popu-
lations may be different from those reported here.
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data published by the Global Burden of Disease Collab-
orative Network, in 2005, the death rate from tobacco 
smoking in Poland was 132.9 per 100 000 which is higher 
compared with neighbouring countries: Germany (76.6 
per 100 000), Czech Republic (117.2 per 100 000), 
Slovakia (119.2 per 100 000) and Lithuania (115.5 per 
100 000).10 In 2019, the death rate from smoking was also 
higher in Poland (108.9 deaths per 100 000) compared 
with the other countries from the region, respec-
tively: 74 per 100 000 in Germany, 98 per 100 000 in the 
Czech Republic, 90.2 per 100 000 in Slovakia and 101 
per 100 000 in Lithuania,10 underscoring an important 
disparity between Poland and other eastern European 
countries in tobacco-related outcomes. In 1995, Poland 
became the first former communist country in the 
Central and Eastern European region (CEE) to pass anti-
tobacco legislation.11 The law, which went into effect on 
1 May 1996, prohibited smoking on the premises of: (1) 
healthcare establishments; (2) educational institutions 
and (3) enclosed workplaces and other premises desig-
nated for public use.12 The smoke-free law has been 
amended several times since its inception.11 12 In 2010, 
the law was expanded to include additional settings such 
as transport services, food and hospitality establishments 
as well as culture and recreation establishments (table 1). 
Moreover, prominent no-smoking signage using text and 
graphic markings were required in given indoor areas or 
public transport vehicles.11 12 The prohibition was further 
extended in 2016 to include electronic cigarettes (e-cig-
arettes) and novel tobacco products (such as heated 
tobacco products). Despite incremental improvements, 
the law does not provide comprehensive protection for 
indoor settings. Exemptions in the form of a designated 
smoking room have been made for: (1) nursing homes or 
retirement homes; (2) hotels; (3) traveller service venues 

(railways, airports); (4) higher education institutions; (5) 
workplaces and (6) dining and entertainment venues.12 
For example, in the case of restaurants or bars with at 
least two rooms, the owner may designate a ventilated 
room where smoking is allowed.12 Because smoking is not 
completely prohibited (because of exemptions indicated 
above), Poland has not adopted a comprehensive prohi-
bition on indoor smoking. Currently, available data show 
that designated/ventilated areas cannot eliminate SHS 
exposure.3 4 The most effective evidence-based strategy is 
to prohibit indoor smoking completely with no exemp-
tion for smoking rooms.4 7

The prevalence of tobacco use in Poland is regu-
larly monitored using a national cross-sectional survey. 
Between 2009 and 2019, the prevalence of adult 
smoking (aged 15 and over) decreased from 35.0% to 
24.4% among males, and from 24.0% to 18.0% among 
females.13 However, since the amendment of the smoke-
free law in 2010,12 national estimates of the prevalence 
of SHS exposure have not been documented. More-
over, the relative impact of the smoking prohibition on 
SHS exposure across a diverse range of indoor settings 
on SHS is unknown. Because different types of venues 
support different modes of use by members of the public 
(eg, food and hospitality establishments compared with 
transport services) we sought to understand the implica-
tions for policy adherence, as measured by SHS exposure 
across different venue types.

The objectives of this study were (1) to assess changes in 
self-reported prevalence of SHS exposure in workplaces 
and public venues among a nationally representative 
samples of adults in Poland, and (2) to assess the impact 
of the implemented tobacco control law by specific venue 
type, as measured by venue-specific self-reported SHS 
exposure rates.

Table 1  Tobacco control act in Poland—key regulations relating to protection against SHS exposure

Title of the document Entry into force Main assumptions

Act of 9 November 1995 on protection of 
public health against the effects of using 
tobacco and tobacco products12

1 May to 1996 It is forbidden to smoke on the premises of: (1) healthcare 
establishments; (2) education system organisational 
units and (3) enclosed workplaces and other premises 
designated for public use.

Act of 8 April 2010 amending the act on 
protection of public health against the 
effects of using tobacco and tobacco 
products12

15 November to 2010 It is forbidden to smoke on the premises of: (1) healthcare 
establishments, and other, where healthcare services are 
provided; (2) educational institutions; (3) higher education 
institutions; (4) work places; (5) public cultural and 
recreational establishments; (6) food and entertainment 
establishments; (7) in passenger public transportation 
means, and establishments servicing travellers; (8) public 
transportation stops; (9) sport establishments; (10) 
public playgrounds for children; (11) and other premises 
designated for public use.

Act of 22 July 2016 amending the act on 
protection of public health against the 
effects of using tobacco and tobacco 
products12

8 September to 2016 The 2010 prohibition was extended to include electronic 
cigarettes and innovative tobacco products.

SHS, secondhand smoke.
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METHODS
Study design and sample
Data were obtained from nationally representative 
cross-sectional surveys (six waves: 2009, n=1003; 2011, 
n=1005; 2013, n=1002; 2015, n=1004; 2017, n=1042; 2019, 
n=1011) carried out by the Chief Sanitary Inspectorate 
(Warsaw, Poland).13 The Chief Sanitary Inspectorate is a 
public administration authority tasked with the oversight 
of public health services in Poland, including monitoring 
of key tobacco control indicators. The Chief Sanitary 
Inspectorate conducts a national cross-sectional survey 
on tobacco use in Poland every 2 years, using a represen-
tative sample of adults aged 15 years of age and older. 
The stratification model includes gender, age, as well as 
the size of domicile and the territorial distribution within 
administrative regions (‘voivodeships’).14 A random 
quota sample was used which ensures a random selection 
of locations for the survey and guarantees that the sample 
structure corresponds with the population structure.14 All 
interviews across the six survey waves were carried out by 
a specialised survey company on behalf of the Chief Sani-
tary Inspectorate.13

Participants and public involvement
Participants in this study were not involved in the devel-
opment of the design, recruitment. Results will be dissem-
inated via publication in an open access journal.

Measures
Each of the six survey waves included questions on life-
time and current tobacco and e-cigarette use and self-
reported SHS exposure in public venues.13 The study 
questionnaire is based on questions used in the Global 
Adult Tobacco Survey.15 The questionnaire is updated 
with each wave to include questions on new nicotine-
containing products (eg, e-cigarettes or heated tobacco 
products) that appear on the market.

Tobacco and e-cigarette use: Lifetime smoking status 
was defined using the question: ‘Have you ever smoked at 
least 100 cigarettes (or similar amount of other tobacco 
products for example, pipes, cigars, cigarillos) in your life-
time?’ and ‘Do you currently smoke?’. Smokers (current 
active smokers) were defined as having smoked ≥100 ciga-
rettes (or other tobacco products) during their lifetime 
and who currently smoke. For the purpose of the analysis, 
non-smokers were defined as having smoked fewer than 
100 cigarettes during their lifetime and not currently 
smoke (never-smokers) as well as those having smoked 
at least 100 cigarettes during their lifetime and do not 
currently smoke (ex-smokers).

SHS exposure in public venues: Exposure to SHS in 
public venues was assessed using the question: ‘Consid-
ering the last month, were you exposed to SHS (anyone 
smoke inside) in the following places: your work-
place; healthcare establishments; public agencies and 
government institutions; educational institutions and 
universities; public transport stops and facilities; public 
transportation vehicles; bar/pub; shopping centres or 

culture facilities; sport facilities; leisure facilities; and play 
areas for children. Respondents who indicated ‘yes’ were 
classified as exposed to SHS in a given place. The text 
and wording of the questions related to SHS exposure in 
public places were identical in all six survey waves. Venues 
were categorised into four major types: (1) workplace 
and public facilities; (2) transport services; (3) food and 
hospitality establishments and (4) culture and recreation 
establishments. Categorisation was based on the type of 
activity performed in a given place.

Data analysis
The data were analysed with SPSS V.25 (IBM). The distri-
bution of categorical variables was shown by frequencies 
and proportions with 95% CI. Demographic weighting 
was applied (age, gender and geographical location). 
Differences in response estimates were considered statis-
tically significant if 95% CIs did not overlap. For each 
year, the prevalence of SHS exposure in each venue type 
was calculated overall and among non-smokers by sex, 
when sufficient sample size allowed. Self-reported SHS 
exposure was reported by specific venue type. To identify 
differences in SHS exposure by venue type, the venues 
were categorised according to four major primary use 
purposes: workplace and public facilities; transport facili-
ties; food and hospitality establishments; and cultural and 
leisure facilities. Separate analyses were not conducted 
for smokers, because of problems distinguishing SHS self-
exposure from SHS exposure arising from other sources.

RESULTS
The demographic characteristics of the study sample are 
presented in table  2. The proportion of non-smokers 
increased from 70.8% in 2009 to 79.0% in 2019. The 
proportions of respondents who reported SHS exposure 
are presented in table 3, by gender and for each of 13 
venue types.

SHS exposure in the workplace
In 2009, one in four of all respondents (25.4%) were 
exposed to SHS in Polish workplaces, with higher levels of 
exposure among males than females (table 3). Between 
2009 and 2019, the number of respondents reporting 
SHS exposure in the workplace decreased by 73.6% (from 
25.4% to 6.7%). Within a year of adopting the amend-
ment to the tobacco control act in 2010, the proportion of 
non-smokers exposed to SHS in the workplace decreased 
by half (from 19.2% in 2009 to 9.5% in 2011).

SHS exposure in other public places
Among the 12 types of public places analysed in this study, 
the highest levels of SHS exposure in any observation year 
between 2009oc and 19oc curred in public transport stops 
and facilities and bars/pubs: this outcome was seen in all 
respondents and the non-smoker subsample (tables 3 and 
4). Between 2009 and 2019, the proportion of participants 
exposed to SHS in public transport stops and facilities 
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decreased from 45.7% to 11.7% among all respondents 
and from 44.2% to 11.7% among non-smokers (a 73.5% 
decrease over 10 years). An even greater decrease in SHS 
exposure was observed for bars/pubs, between 2009 and 
2019 SHS exposure in bars/pubs decreased 84% among 
all respondents (from 45.0% to 7.0%) and by 82% among 
non-smokers (from 39.4% to 7.0%) (table 4). Moreover, 
no significant differences in SHS exposure in bars/pubs 
were observed between men and women after 2013.

A substantial reduction in self-reported SHS exposure 
was also observed in sports facilities, leisure facilities and 
play areas for children. Among all respondents, exposure 
to SHS decreased by 86% in both sports facilities (from 
20.0% to 2.9%) and leisure facilities (from 21.6% to 
3.1%). Among non-smokers, exposure to SHS in sports 
facilities decreased by 79.2% (from 16.8% to 3.5%) and 
in leisure facilities decreased by 79.8% (from 19.2% to 
3.4%). At the same time (2009–2019) exposure to SHS in 
play areas for children decreased by 84.3% (from 13.4% 
to 2.1%) among all respondents, and by 81.1% (from 
11.1% to 2.1%) among non-smokers (table 4).

In 2009, the lowest rate of self-reported SHS exposure 
was in culture facilities and shopping centres. Between 
2009 and 2019, exposure to SHS in shopping centres or 
culture facilities halved among all respondents and non-
smokers. Detailed data on SHS exposure in the 12 public 
venues analysed in this study are presented in tables 3 and 
4.

DISCUSSION
This study used data from six waves of nationwide cross-
sectional surveys (carried out every 2 years since 2009) to 
assess self-reported exposure to SHS in homes, workplaces 

and 12 different public venues in Poland. Our findings 
indicate that between 2009 and 2019 SHS exposure in 
workplaces and other public places dropped dramati-
cally. The greatest biennial decrease in SHS exposure 
was observed in 2011, following the introduction of the 
smoke-free policy in Poland in 2010. From 2011 to 2019, 
the trend towards lowered SHS exposure continued, 
although more modestly, with the attainment of an historic 
low rate of SHS exposure in the most recent survey year. 
While self-reported SHS exposure was generally higher 
across all venue type in the general adult population (‘all 
respondents’) compared with non-smokers, this differ-
ence was only significant in workplaces in 2009, and the 
gap had closed by 2011. This finding suggests that also 
smokers are driving the change over time. Between 2009 
and 2019, SHS exposure among non-smokers decreased 
by 76% in public agencies and government institutions, 
and as much as 84% in bars and pubs. SHS exposure 
tended to be higher overall among males, but this differ-
ence was significant only in certain venues such as work-
places, public transportation, bars/pubs and the gender 
gap had closed by 2013.

While numerous studies have assessed the effect of 
smoke-free laws and policies in reducing exposure to SHS, 
most are limited to relatively short-term outcomes of 1–2 
years following policy adoption in contrast to this study 
which measured full decade.16–18 According to the Special 
Eurobarometer 385, SHS exposure among EU citizens 
visiting bars and pubs dropped from 46% in 2009 to 28% 
in 2012.18 Similarly, among citizens visiting restaurants, 
SHS exposure dropped from 31% to 14% between 2009 
and 2012.18 In 2012, the highest level of SHS exposure in 
bars and pubs was observed in Greece (71%), Bulgaria 

Table 2  Characteristics of the study population

Study year (wave) 2009 2011 2013 2015 2017 2019

All respondents n=1003 n=1005 n=1002 n=1004 n=1042 n=1011

Male

 � n 478 479 477 481 499 484

 � % 47.7 (44.6–50.8) 47.7 (44.6–50.8) 47.6 (44.5–50.7) 47.9 (44.8–51.0) 47.9 (44.9–50.9) 47.9 (44.8–51.0)

Female

 � n 525 526 525 523 543 527

 � % 52.3 (49.3–55.4) 52.3 (49.3–55.4) 52.4 (49.3–55.5) 52.1 (49.0–55.2) 52.1 (49.1–55.1) 52.1 (49.1–55.2)

Non-smokers

Overall

 � n 710 694 733 763 789 798

 � % 70.8 (67.9–73.5) 69.1 (66.1–71.8) 73.2 (70.3–75.8) 76.0 (73.3–78.5) 75.7 (73.0–78.2) 79.0 (76.3–81.3)

Male

 � n 311 291 329 333 355 366

 � % 65.1 (60.7–69.2) 60.8 (56.3–65.0) 69.0 (64.7–73.0) 69.2 (65.0–73.2) 71.1 (67.0–74.9) 75.6 (71.6–79.2)

Female

 � n 399 403 404 430 434 432

 � % 76.0 (72.2–79.5) 76.6 (72.8–80.0) 77.0 (73.2–80.4) 82.2 (78.7–85.3) 79.9 (76.4–83.1) 82.0 (78.5–85.0)
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Table 3  Percentage of population reporting secondhand smoke exposure in workplace, healthcare establishments, public 
agencies, educational institutions and transport services in years 2009–2019, overall and among non-smokers, by sex

Year Overall Males Females

Workplace and public facilities % (95% CI)

Workplaces

All respondents

 � 2009 25.4 (22.8 to 28.2) 31.8 (27.8 to 36.1) 19.6 (16.5 to 23.2)

 � 2011 13.6 (11.7 to 15.9) 18.6 (15.4 to 22.3) 9.1 (7.0 to 11.9)

 � 2013 7.2 (5.7 to 9.0) 8.8 (6.6 to 11.7) 5.7 (4.0 to 8.0)

 � 2015 10.8 (9.0 to 12.8) 12.1 (9.4 to 15.3) 9.6 (7.3 to 12.4)

 � 2017 7.9 (6.4 to 9.7) 9.6 (7.3 to 12.5) 6.3 (4.5 to 8.6)

 � 2019 6.7 (5.3 to 8.4) 7.4 (5.4 to 10.1) 6.1 (4.3 to 8.5)

Non-smokers

 � 2009 19.2 (16.4 to 22.2) 23.2 (18.8 to 28.2) 16.4 (12.8 to 20.0)

 � 2011 9.5 (7.6 to 11.9) 13.1 (9.7 to 17.4) 7.0 (4.9 to 9.9)

 � 2013 6.8 (5.2 to 8.9) 7.9 (5.5 to 11.3) 5.9 (4.0 to 8.7)

 � 2015 10.1 (8.2 to 12.4) 12.9 (9.7 to 16.9) 7.9 (5.7 to 10.9)

 � 2017 6.8 (5.3 to 8.8) 7.9 (5.5 to 11.2) 6.0 (4.1 to 8.6)

 � 2019 6.5 (5.0 to 8.5) 7.1 (4.9 to 10.2) 6.0 (4.1 to 8.7)

Healthcare establishments

All respondents

 � 2009 11.2 (9.4 to 13.3) 11.1 (8.6 to 14.2) 8.0 (6.0 to 10.6)

 � 2011 4.0 (2.9 to 5.4) 3.8 (2.4 to 5.9) 4.2 (2.8 to 6.3)

 � 2013 2.6 (1.8 to 3.8) 1.7 (0.9 to 3.3) 3.4 (2.2 to 5.4)

 � 2015 3.5 (2.5 to 4.8) 2.9 (1.7 to 4.8) 4.0 (2.6 to 6.1)

 � 2017 2.4 (1.6 to 3.5) 2.0 (1.1 to 3.7) 2.8 (1.7 to 4.5)

 � 2019 2.3 (1.5 to 3.4) 2.7 (1.6 to 4.5) 1.9 (1.0 to 3.5)

Non-smokers

 � 2009 7.9 (6.1 to 10.1) 9.0 (6.3 to 12.7) 7.0 (4.9 to 10.0)

 � 2011 4.0 (2.8 to 5.8) 4.1 (2.4 to 7.1) 4.0 (2.5 to 6.4)

 � 2013 3.0 (2.0 to 4.5) 1.8 (0.8 to 3.9) 4.0 (2.5 to 6.3)

 � 2015 3.5 (2.4 to 5.1) 3.0 (1.6 to 5.4) 4.0 (2.5 to 6.2)

 � 2017 2.5 (1.7 to 3.9) 2.0 (1.0 to 4.0) 3.0 (1.8 to 5.1)

 � 2019 2.5 (1.6 to 3.8) 3.0 (1.7 to 5.3) 2.1 (1.1 to 3.9)

Public agencies and government institutions

All respondents

 � 2009 9.5 (7.8 to 11.4) 8.4 (6.2 to 11.2) 7.4 (5.5 to 10.0)

 � 2011 4.7 (3.5 to 6.2) 3.8 (2.4 to 5.9) 5.5 (3.9 to 7.8)

 � 2013 2.3 (1.5 to 3.4) 2.7 (1.6 to 4.6) 1.9 (1.0 to 3.5)

 � 2015 3.1 (2.2 to 4.4) 2.9 (1.7 to 4.8) 3.3 (2.0 to 5.1)

 � 2017 3.3 (2.3 to 4.5) 3.4 (2.1 to 5.4) 3.1 (2.0 to 5.0)

 � 2019 2.3 (1.5 to 3.4) 2.7 (1.6 to 4.5) 1.9 (1.0 to 3.5)

Non-smokers

 � 2009 6.5 (4.9 to 8.5) 7.1 (4.7 to 10.5) 6.0 (4.1 to 8.8)

 � 2011 4.6 (3.3 to 6.4) 4.1 (2.4 to 7.1) 5.0 (3.2 to 7.5)

 � 2013 2.5 (1.6 to 3.9) 3.0 (1.7 to 5.5) 2.0 (1.0 to 3.9)

 � 2015 3.0 (2.0 to 4.5) 3.0 (1.6 to 5.4) 3.0 (1.8 to 5.1)

Continued
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Year Overall Males Females

 � 2017 3.0 (2.1 to 4.5) 3.1 (1.7 to 5.5) 3.0 (1.8 to 5.1)

 � 2019 2.5 (1.6 to 3.8) 3.0 (1.7 to 5.3) 2.1 (1.1 to 3.9)

Educational institutions

All respondents

 � 2009 11.2 (9.4 to 13.3) 11.1 (8.6 to 14.2) 11.2 (8.8 to 14.2)

 � 2011 7.7 (6.2 to 9.5) 8.4 (6.2 to 11.2) 7.0 (5.2 to 9.6)

 � 2013 2.3 (1.5 to 3.4) 2.9 (1.8 to 4.9) 1.7 (0.9 to 3.2)

 � 2015 3.6 (2.6 to 4.9) 3.3 (2.1 to 5.3) 3.8 (2.5 to 5.8)

 � 2017 3.7 (2.7 to 5.0) 3.6 (2.3 to 5.6) 3.7 (2.4 to 5.6)

 � 2019 3.0 (2.1 to 4.2) 3.9 (2.5 to 6.1) 2.1 (1.2 to 3.7)

Non-smokers

 � 2009 10.1 (8.1 to 12.6) 9.0 (6.3 to 12.7) 11.0 (8.3 to 14.5)

 � 2011 8.2 (6.4 to 10.5) 10.0 (7.0 to 14.0) 7.0 (4.9 to 9.9)

 � 2013 2.5 (1.6 to 3.9) 3.0 (1.7 to 5.5) 2.0 (1.0 to 3.9)

 � 2015 3.9 (2.8 to 5.6) 3.9 (2.3 to 6.6) 4.0 (2.5 to 6.2)

 � 2017 3.9 (2.8 to 5.5) 3.9 (2.4 to 6.5) 3.9 (4.5 to 6.2)

 � 2019 3.4 (2.3 to 4.9) 4.9 (3.1 to 7.6) 2.1 (1.1 to 3.9)

Transport services % (95% CI)

Public transport stops and facilities

All respondents

 � 2009 45.7 (42.6 to 48.8) 47.7 (43.2 to 52.2) 43.8 (39.6 to 48.1)

 � 2011 30.4 (27.6 to 33.3) 33.0 (28.9 to 37.3) 28.0 (24.3 to 31.9)

 � 2013 26.5 (23.8 to 29.3) 24.1 (20.5 to 28.1) 28.6 (24.9 to 32.6)

 � 2015 25.4 (22.8 to 28.2) 26.0 (22.3 to 30.1) 24.9 (21.3 to 28.7)

 � 2017 23.4 (21.0 to 28.1) 21.0 (17.7 to 24.8) 25.6 (22.1 to 29.4)

 � 2019 11.7 (9.8 to 13.8) 11.2 (8.7 to 14.3) 12.1 (9.6 to 15.2)

Non-smokers

 � 2009 44.2 (40.6 to 47.9) 47.0 (41.5 to 52.5) 42.1 (37.4 to 47.0)

 � 2011 29.0 (25.7 to 32.5) 33.0 (27.8 to 38.6) 26.1 (22.0 to 30.6)

 � 2013 27.2 (24.1 to 30.5) 24.9 (20.6 to 29.9) 29.0 (24.8 to 33.6)

 � 2015 27.4 (24.4 to 30.7) 29.1 (24.5 to 34.2) 26.1 (22.1 to 30.4)

 � 2017 23.8 (21.0 to 26.9) 21.1 (17.2 to 25.7) 26.0 (22.1 to 30.4)

 � 2019 11.7 (9.6 to 14.1) 10.1 (7.4 to 13.6) 13.0 (10.1 to 16.5)

Public transportation vehicles

All respondents

 � 2009 15.6 (13.4 to 17.9) 19.0 (15.8 to 22.8) 12.4 (9.8 to 15.5)

 � 2011 6.4 (5.0 to 8.1) 5.6 (4.1 to 8.3) 6.8 (5.0 to 9.3)

 � 2013 4.6 (3.5 to 6.1) 4.6 (3.1 to 6.9) 4.6 (3.1 to 6.7)

 � 2015 6.6 (5.2 to 8.3) 7.7 (5.6 to 10.4) 5.5 (3.9 to 7.9)

 � 2017 3.7 (2.8 to 5.1) 4.2 (2.8 to 6.4) 3.3 (2.1 to 5.2)

 � 2019 3.1 (2.2 to 4.3) 3.5 (2.2 to 5.6) 2.7 (1.6 to 4.4)

Non-smokers

 � 2009 13.9 (11.6 to 16.7) 19.0 (15.0 to 23.7) 10.0 (7.5 to 13.4)

 � 2011 5.6 (4.1 to 7.6) 5.2 (3.2 to 8.3) 6.0 (4.0 to 8.7)

 � 2013 4.9 (3.6 to 6.7) 4.9 (3.0 to 7.8) 4.9 (3.2 to 7.5)

Table 3  Continued
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(69%) and Luxembourg (68%).18 In contrast, the lowest 
rates of SHS in bars and pubs were observed in Belgium, 
Spain and Poland, which were mentioned by the Euro-
pean Commission as exemplars of countries where the 
adoption of smoke-free law led to very significant drops in 
SHS exposure within a short time.5 The present findings 
maintain the pattern of observation reported in Poland 
and elsewhere in the EU by Eurobarometer. The present 
findings also point to the benefit of ongoing, biennial 
surveys of SHS exposure, which allow changes to be 
closely monitored across an extended period.

The present findings also occur in the context of 
substantial changes in public SHS exposure in both devel-
oped and low/middle-income countries outside the EU. 
According to the US Centers for Disease Control and 
Prevention, the prevalence of SHS exposure among US 
non-smokers declined substantially during 1988–2014, 
from 87.5% to 25.2%.16 Nonetheless, large variations 
in SHS exposure continue to be observed globally. For 
example, workplace SHS exposure as low as 26.8% has 
been reported in Korea,19 in contrast to 63.3% of workers 
in China.20

In 2017, the overall prevalence of SHS exposure among 
EU citizens visiting bars was 20%, with 9% reporting SHS 
exposure when visiting restaurants.6 However, higher 
rates are observed in the CEE region: SHS exposure 
rates in bars are as high as 73% in the Czech Republic, 
50% in Slovakia and 42% in Bulgaria. These countries 
also report high rates of exposure in restaurants: Czech 
Republic (49%), Bulgaria (25%) and Slovakia (18%). In 
contrast, only 14% of Poles report SHS exposure in bars 
and 6% report exposure in restaurants.6 These differ-
ences exist despite all of the cited CEE countries having 
adopted smoke-free laws. The reasons for the variation 
in SHS exposure across CEE countries is likely complex, 
incorporating factors such as social support, the period of 
time the policy has been in effect and differences in the 
quality and scope of strategies used to implement smoke-
free policies in each country.

Poland is perceived as a CEE regional leader of tobacco 
control policy and practice.11 While there is still much 
to be done to ensure protection from SHS in eastern 
Europe and globally, certain lessons may be gleaned from 
the present findings to inform the implementation of 
smoke-free policies, particularly in other CEE countries.

In Poland, the same smoke-free policy produced mark-
edly different outcomes in SHS exposure reduction 
across different types of venues, a decade after adop-
tion. In 2019, 11.7% of Poles reported SHS exposure in 

transport facilities while 7.0% were exposed to SHS in 
hospitality establishments, particularly bars and pubs. 
These differences suggest that different SHS policy 
implementation strategies may be needed in locations 
with higher SHS exposure. Successful policy imple-
mentation is a complex process, ideally supported by 
evidence-informed implementation strategies. The 
adoption of smoke-free workplace laws and other regu-
lations to protect the public from SHS in public places 
in early-adopting jurisdictions, such as in the USA, 
yielded little effect without such dedicated implementa-
tion and enforcement efforts.21–23 Accordingly, Poland’s 
Chief Sanitary Inspectorate used several key implemen-
tation approaches, before adoption, to inform and 
prepare the public about the rationale for the prohi-
bition and the scope of the rule. The introduction of 
the smoking prohibition was accompanied by a nation-
wide media campaign in 2010 (television broadcast on 
most-watched networks) which provided information 
on changes to national tobacco policy, with particular 
emphasis on the impending smoking prohibition in 
workplaces and public venues.24 Other educational 
activities were carried out both at the national and 
regional level. For example, school-based educational 
campaigns ‘Don’t smoke around me’ and ‘Clean-air 
around us’ were targeted towards children and their 
parents.24 Another key implementation strategy has 
been ongoing monitoring of compliance. The legal obli-
gations for property owners and managers were strictly 
and clearly defined, requiring owners or managers of 
venues to place appropriate text and graphical signs 
informing staff and visitors about the smoking prohi-
bition in a visible location.12 Enforcement of the 
policy is delegated to the Chief Sanitary Inspectorate 
who conduct inspections to verify compliance in work-
places and other venues covered by the prohibition. 
In 2011, 99.7% of 273 137 venues inspected met the 
requirements of the smoke-free law.25 In 2018, viola-
tions of smoke-free law implementation were observed 
in fewer than 0.05% of controlled places.25 Violations 
are met with the issuing of fines (up to 500 polish złoty: 
equivalent to €110). Although Poland does not have 
a comprehensive smoking prohibition, comprehensive 
prohibitions have generally been found to be more 
effective than partial prohibitions, which offer easily 
exploited loopholes.26 27 Further legislative intervention 
would be required to adopt comprehensive smoking 
prohibition in workplaces and public venues by elimi-
nating smoking rooms.

Year Overall Males Females

 � 2015 7.7 (6.0 to 9.9) 9.9 (7.1 to 13.6) 6.1 (4.2 to 8.7)

 � 2017 3.9 (2.8 to 5.5) 3.9 (2.4 to 6.5) 3.9 (2.5 to 6.2)

 � 2019 3.0 (2.0 to 4.4) 3.0 (1.7 to 5.3) 3.0 (1.8 to 5.1)

Table 3  Continued
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Table 4  Percentage of population exposed to secondhand smoke in food and hospitality establishments, as well as in culture 
and recreation establishments in years 2009–2019, overall and among non-smokers, by sex

Year Overall Males Females

Food and hospitality establishments % (95% CI)

Bar/Pub

All respondents

 � 2009 45.0 (41.9 to 48.1) 54.8 (50.3 to 59.2) 45.0 (41.9 to 48.1)

 � 2011 19.6 (17.3 to 22.2) 24.2 (20.6 to 28.3) 19.6 (17.3 to 22.2)

 � 2013 18.7 (16.4 to 21.2) 22.2 (18.7 to 26.2) 18.7 (16.4 to 21.2)

 � 2015 15.6 (13.5 to 18.0) 17.3 (14.1 to 20.9) 15.6 (13.5 to 18.0)

 � 2017 12.5 (10.6 to 14.6) 14.4 (11.6 to 17.8) 12.5 (10.6 to 14.6)

 � 2019 7.0 (5.6 to 8.8) 8.1 (6.0 to 10.8) 7.0 (5.6 to 8.8)

Non-smokers

 � 2009 39.4 (35.9 to 43.1) 48.9 (43.4 to 54.4) 39.4 (35.9 to 43.1)

 � 2011 17.4 (14.8 to 20.4) 21.0 (16.7 to 26.0) 17.4 (14.8 to 20.4)

 � 2013 18.8 (16.2 to 21.8) 21.0 (16.9 to 25.7) 18.8 (16.2 to 21.8)

 � 2015 16.6 (14.2 to 19.5) 20.1 (16.2 to 24.8) 16.6 (14.2 to 19.5)

 � 2017 12.4 (10.3 to 14.9) 14.1 (10.9 to 18.1) 12.4 (10.3 to 14.9)

 � 2019 7.0 (5.4 to 9.0) 7.1 (4.9 to 10.2) 7.0 (5.4 to 9.0)

Restaurant

All respondents

 � 2009 28.8 (26.1 to 31.7) 34.1 (30.0 to 38.5) 24.0 (20.5 to 27.8)

 � 2011 9.6 (7.9 to 11.5) 11.3 (8.7 to 14.4) 8.0 (6.0 to 10.6)

 � 2013 6.3 (5.0 to 8.0) 7.3 (5.3 to 10.0) 5.3 (3.7 to 7.6)

 � 2015 6.9 (5.5 to 8.6) 4.8 (3.2 to 7.1) 8.8 (6.7 to 11.5)

 � 2017 7.1 (5.7 to 8.8) 8.0 (5.9 to 10.7) 6.3 (4.5 to 8.6)

 � 2019 4.6 (3.4 to 6.0) 4.3 (2.9 to 6.5) 4.7 (3.2 to 6.9)

Non-smokers

 � 2009 25.9 (22.8 to 29.3) 30.9 (26.0 to 36.2) 22.1 (18.3 to 26.4)

 � 2011 8.4 (6.5 to 10.7) 8.9 (6.2 to 12.8) 7.9 (5.7 to 11.0)

 � 2013 6.8 (5.2 to 8.9) 7.9 (5.5 to 11.3) 5.9 (4.0 to 8.7)

 � 2015 6.7 (5.1 to 8.7) 5.1 (3.2 to 8.0) 7.9 (5.7 to 10.9)

 � 2017 7.4 (5.7 to 9.4) 7.9 (5.5 to 11.2) 6.9 (4.9 to 9.7)

 � 2019 4.6 (3.4 to 6.3) 4.1 (2.5 to 6.7) 5.1 (3.4 to 7.6)

Cultural and recreation facilities % (95% CI)

Cultural facilities

All respondents

 � 2009 5.6 (4.3 to 7.2) 5.7 (3.9 to 8.1) 5.5 (3.9 to 7.8)

 � 2011 4.7 (3.5 to 6.2) 3.8 (2.4 to 5.9) 5.5 (3.9 to 7.8)

 � 2013 1.9 (1.2 to 2.9) 1.9 (1.0 to 3.6) 1.9 (1.0 to 3.5)

 � 2015 3.6 (2.6 to 4.9) 2.7 (1.6 to 4.6) 4.4 (3.0 to 6.5)

 � 2017 2.4 (1.6 to 3.5) 2.2 (1.2 to 3.9) 2.6 (1.5 to 4.3)

 � 2019 2.0 (1.3 to 3.0) 1.2 (0.6 to 2.7) 2.7 (1.6 to 4.4)

Non-smokers

 � 2009 4.5 (3.2 to 6.3) 3.9 (2.2 to 6.6) 5.0 (3.3 to 7.6)

 � 2011 4.2 (2.9 to 5.9) 3.1 (1.6 to 5.8) 5.0 (3.2 to 7.5)

 � 2013 1.5 (0.8 to 2.7) 0.9 (0.3 to 2.7) 2.0 (1.0 to 3.9)

Continued
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Year Overall Males Females

 � 2015 3.5 (2.4 to 5.1) 3.0 (1.6 to 5.4) 4.0 (2.5 to 6.2)

 � 2017 2.5 (1.7 to 3.9) 2.0 (1.0 to 4.0) 3.0 (1.8 to 5.1)

 � 2019 2.1 (1.3 to 3.4) 1.1 (0.4 to 2.8) 3.0 (1.8 to 5.1)

Shopping centres

All respondents

 � 2009 7.9 (6.4 to 9.7) 9.4 (7.1 to 12.4) 6.5 (4.7 to 8.9)

 � 2011 5.9 (4.6 to 7.5) 5.9 (4.1 to 8.3) 5.9 (4.2 to 8.2)

 � 2013 3.2 (2.3 to 4.5) 2.5 (1.4 to 4.4) 3.8 (2.5 to 5.8)

 � 2015 5.4 (4.2 to 7.0) 4.4 (2.9 to 6.6) 6.3 (4.5 to 8.7)

 � 2017 5.2 (4.0 to 6.7) 4.2 (2.8 to 6.4) 6.1 (4.4 to 8.4)

 � 2019 3.6 (2.6 to 4.9) 4.3 (2.9 to 6.5) 2.9 (1.7 to 4.6)

Non-smokers

 � 2009 6.8 (5.1 to 8.9) 9.0 (6.3 to 12.7) 5.0 (3.3 to 7.6)

 � 2011 5.9 (4.4 to 7.9) 5.8 (3.7 to 9.2) 6.0 (4.0 to 8.7)

 � 2013 3.6 (2.4 to 5.2) 3.0 (1.7 to 5.5) 4.0 (2.5 to 6.3)

 � 2015 5.6 (4.2 to 7.5) 5.1 (3.2 to 8.0) 6.1 (4.2 to 8.7)

 � 2017 5.6 (4.2 to 7.4) 5.1 (3.2 to 7.9) 6.0 (4.1 to 8.6)

 � 2019 3.5 (2.4 to 5.0) 4.1 (2.5 to 6.7) 3.0 (1.8 to 5.1)

Sport facilities

All respondents

 � 2009 20.0 (17.7 to 22.6) 24.3 (20.6 to 28.3) 16.2 (13.3 to 19.6)

 � 2011 7.7 (6.2 to 9.5) 9.0 (6.7 to 11.9) 6.5 (4.7 to 8.9)

 � 2013 5.3 (4.1 to 6.9) 8.2 (6.0 to 11.0) 2.7 (1.6 to 4.4)

 � 2015 6.9 (5.5 to 8.6) 7.5 (5.5 to 10.2) 6.3 (4.5 to 8.7)

 � 2017 5.6 (4.3 to 7.1) 6.2 (4.4 to 8.7) 5.0 (3.4 to 7.1)

 � 2019 2.9 (2.0 to 4.1) 2.3 (1.3 to 4.0) 3.4 (2.2 to 5.3)

Non-smokers

 � 2009 16.8 (14.2 to 19.7) 19.0 (15.0 to 23.7) 15.0 (11.9 to 18.9)

 � 2011 6.6 (5.0 to 8.7) 8.9 (6.2 to 12.8) 5.0 (3.2 to 7.5)

 � 2013 4.8 (3.5 to 6.6) 7.0 (4.7 to 10.3) 3.0 (1.7 to 5.1)

 � 2015 7.5 (5.8 to 9.6) 8.1 (5.6 to 11.5) 7.0 (4.9 to 9.8)

 � 2017 5.5 (4.1 to 7.3) 5.9 (3.9 to 8.9) 5.1 (3.4 to 7.6)

 � 2019 3.5 (2.4 to 5.0) 3.0 (1.7 to 5.3) 3.9 (2.5 to 6.2)

Leisure facilities

All respondents

 � 2009 21.6 (19.2 to 24.3) 25.1 (21.4 to 29.2) 18.5 (15.4 to 22.0)

 � 2011 5.9 (4.6 to 7.5) 6.1 (4.3 to 8.6) 5.7 (4.0 to 8.0)

 � 2013 8.1 (6.6 to 9.9) 9.0 (6.8 to 11.9) 7.2 (5.3 to 9.8)

 � 2015 6.3 (4.9 to 8.0) 6.2 (4.4 to 8.8) 6.3 (4.5 to 8.7)

 � 2017 6.0 (4.7 to 7.6) 6.2 (4.4 to 8.7) 5.7 (4.1 to 8.0)

 � 2019 3.1 (2.2 to 4.3) 3.9 (2.5 to 6.1) 2.3 (1.3 to 3.9)

Non-smokers

 � 2009 19.2 (16.4 to 22.2) 23.2 (18.8 to 28.2) 16.0 (12.8 to 20.0)

 � 2011 5.8 (4.3 to 7.8) 6.9 (4.5 to 10.4) 5.0 (3.2 to 7.5)

 � 2013 7.9 (6.2 to 10.1) 9.1 (6.5 to 12.7) 6.9 (4.8 to 9.8)

Table 4  Continued
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Certainly, the reduction in SHS smoke exposure has 
occurred in a context of changing smoking behaviour. 
Since 2009, the prevalence of adult smoking in Poland 
has dropped by 30%, to a current low of 24.4%.13 In 
this context of lowered smoking rates the smoke-free 
policy has enjoyed strong public support. According 
to the Public Opinion Research Centre, a majority 
of the public (74%) supported the introduction of 
an extensive public smoking prohibition in 2010.21 
Public support for the smoke-free policy continued to 
strengthen in subsequent years, increasing from 82% 
in 2011 to 90% in 2019.21 Nonetheless, support for 
smoking prohibitions may not be distributed evenly, 
and there may be differences in the social accept-
ability of indoor smoking across different types of 
public venues. The adoption of a smoke-free policy 
in Poland appears to be concordant with lowered 
social acceptability of smoking in workplace, public 
facilities as well as in culture and recreation estab-
lishments.21 However, it is possible that smoking is 
tolerated to a greater degree in other types of venues 
where higher prevalence of SHS exposure is reported, 
such as public transport stops and certain food and 
hospitality establishments. Reasons for being present 
at certain venues, such as transport stops, may 
encourage different social behaviours and perpet-
uate different normative behaviours compared with 
the other public places analysed in this study. While 
the Polish smoke-free policy may have benefited from 
strong social support together with dedicated efforts 
to guide implementation with the designation of a 

public institution responsible for monitoring the 
implementation of smoke-free law, further dedicated 
efforts may be required to address unique problems in 
implementation in settings where smoking behaviour 
continues to be more socially acceptable.

This study has several limitations. First, SHS expo-
sure was defined based on self-report, which may 
invoke error such as demand bias or recall bias. More-
over, there may be people who are being exposed and 
are unaware of SHS exposure. Ideally, SHS exposure 
should be biochemically verified using biomarkers of 
exposures such as cotinine.28 However, in the case of 
interviewer-administered questionnaire surveys, self-
reported SHS exposure is considered a valid measure.15 
Second, questions on SHS exposure were addressed to 
all participants, regardless of their physical presence at 
each of the venue types providing exposure estimates 
at the whole population level, rather than by subgroups 
of those who attend specific venues. It is likely that SHS 
exposure rates by specific venues types would be higher 
if we were able to exclude those who had not attended 
each specific venue type from prevalence estimates. 
Nevertheless, to maintain methodological consistency, 
the question of SHS exposure in public places has not 
changed since 2009, and the data used in this study are 
from the only nationally representative survey on Polish 
tobacco use that is available. Third, all six cross-sectional 
surveys assessed SHS exposure in individuals aged 15 
years of age and older. Therefore, rates of SHS expo-
sure among paediatric populations may be different to 
those reported here. Despite these limitations, this is 

Year Overall Males Females

 � 2015 6.4 (4.9 to 8.4) 6.9 (4.7 to 10.2) 6.1 (4.2 to 8.7)

 � 2017 6.0 (4.5 to 7.8) 5.9 (3.9 to 8.9) 6.0 (4.1 to 8.6)

 � 2019 3.4 (2.3 to 4.9) 4.9 (3.1 to 7.6) 2.1 (1.1 to 3.9)

Play areas for children

All respondents

 � 2009 13.4 (11.4 to 15.6) 13.2 (10.5 to 16.5) 13.5 (10.9 to 16.7)

 � 2011 6.4 (5.0 to 8.1) 5.9 (4.1 to 8.3) 6.8 (5.0 to 9.3)

 � 2013 6.0 (4.7 to 7.6) 3.6 (2.2 to 5.6) 8.2 (6.1 to 10.9)

 � 2015 4.2 (3.1 to 5.6) 2.9 (1.7 to 4.8) 5.4 (3.7 to 7.6)

 � 2017 5.1 (3.9 to 6.6) 4.0 (2.6 to 6.1) 6.1 (4.4 to 8.4)

 � 2019 2.1 (1.4 to 3.2) 1.0 (0.4 to 2.4) 3.0 (1.9 to 4.9)

Non-smokers

 � 2009 11.1 (9.0 to 13.7) 10.0 (7.1 to 13.8) 12.0 (9.2 to 15.6)

 � 2011 5.8 (4.3 to 7.8) 6.9 (4.5 to 10.4) 5.0 (3.2 to 7.5)

 � 2013 5.7 (4.3 to 7.7) 3.0 (1.7 to 5.5) 7.9 (5.7 to 11.0)

 � 2015 4.2 (3.0 to 5.9) 3.0 (1.6 to 5.4) 5.1 (3.4 to 7.6)

 � 2017 5.1 (3.7 to 6.8) 3.9 (2.4 to 6.5) 6.0 (4.1 to 8.6)

 � 2019 2.1 (1.3 to 3.4) 1.1 (0.4 to 2.8) 3.0 (1.8 to 5.1)

Table 4  Continued
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the first study from CEE region to report changes in 
SHS exposure across 10 years of observation. Continued 
measures of SHS exposure, including verification of 
SHS exposure based on biochemical markers, and 
assessment of exposure among children, are needed. 
Moreover, the potential impact of media campaigns, 
changes in smoking behaviour in private homes,29 and 
the lowered social acceptability of smoking should be 
assessed in connection with self-reported SHS exposure 
in future surveys.

In conclusion, this study demonstrated the success 
of a smoke-free law in Poland. Policy implementation 
approaches, including (1) categorisation of public 
venues by type; (2) adoption of compulsory signage of 
smoke-free places and (3) the establishment of an insti-
tution responsible for monitoring the implementation 
of smoke-free policy, are factors that have likely driven 
success in reducing SHS exposure ina high-burden 
tobacco-use country. While progress has been made 
in implementing a smoke-free policy, more than one 
in ten Poles continue to be exposed to SHS in public 
transport stops and facilities, thus highlighting a target 
of future smoke-free implementation improvement. 
Education programmes warning about the health risks 
of SHS exposure have been underutilised and may 
help to further shape social norms and drive change in 
smoking behaviour. Different approaches to smoke-free 
policy implementation may be needed in different types 
of public places (especially transport services and food 
or hospitality establishments). Smoke-free laws must 
continue to be refined, in terms of their legal bound-
aries as well as implementation approaches. Iterative 
refinement in policy adoption and implementation will 
help to ensure not only that all Polish venues are free 
of SHS, but also those in other CEE countries, ensuring 
universal protection from SHS exposure across the 
region.
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