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ABSTRACT
Objective  The objectives of this study were to assess the 
prevalence of self-reported secondhand smoke exposure 
in cars among adults in Poland and to characterise public 
attitudes towards the implementation of the ban on 
smoking in cars with children.
Design  Cross-sectional survey was carried out between 
4 March 2022 and 7 March 2022 on a national sample of 
1090 adult Polish residents. The questionnaire included 
12 closed questions on smoking behaviours, secondhand 
smoke exposure as well as attitudes towards different 
smoke-free laws.
Participants  Data were obtained from 1090 individuals, 
aged 18–84 years, 52.6% were females.
Results  Almost every fifth respondent (17.7%) declared 
secondhand smoke exposure in cars in the past 30 days 
(31.8% of smokers and 12.0% of non-smokers; p<0.001). 
Lack of the implementation of smoke-free home rules 
(aOR 2.92, 95% CI 1.99 to 4.29; p<0.001), age 18–29 
years (aOR 2.06; 95% CI 1.16 to 3.67; p=0.01), current 
smoking (aOR 1.99, 95% CI 1.37 to 2.90; p<0.001) as 
well as bad financial situation (aOR 1.60, 95% CI 1.02 
to 2.48; p=0.04) were significantly associated with the 
higher risk of secondhand smoke exposure in cars. Out 
of all respondents, 84.2% supported the implementation 
of the ban on smoking in cars with children. Out of 12 
different sociodemographic factors, only the female 
gender (aOR 1.94, 95% CI 1.37 to 2.74) and being non-
smokers (aOR 1.70. 95% CI 1.20 to 2.41; p=0.003) were 
significantly associated with the higher odds of supporting 
the implementation of the ban on smoking in cars with 
children.
Conclusions  This study showed high public support for 
the implementation of the ban on smoking in cars with 
children. Social support for smoke-free environments in 
Poland should be used by public health specialists and 
policy-makers to strengthen the national tobacco control 
act.

INTRODUCTION
Secondhand smoke exposure is a well-
documented risk factor for cardiovascular 
diseases, lung diseases as well as cancers.1 2 It 
is estimated that more than 1 million people 
every year die due to secondhand smoke expo-
sure.3 Moreover, children exposed to second-
hand smoke are at greater risk for tobacco 
use in adolescence.4 Exposure of unborn 

children to secondhand smoke may lead to 
birth defects, stillbirths, preterm births and 
infant deaths.3 Moreover, children living with 
smokers are at higher risk of developing lung 
disease (bronchiolitis, pneumonia and respi-
ratory infection), early mortality and addic-
tion due to nicotine effects in the brain.3 5

Secondhand smoke exposure mostly occurs 
in the home or workplace.3–5 Moreover, 
staying in selected public places (eg, bars and 
restaurants) may be associated with a greater 
risk of exposure to secondhand smoke.5 Find-
ings from the cross-sectional surveys among 
adolescents and young adults also showed 
that a markable proportion of youth may 
be exposed to secondhand smoke in cars 
and private vehicles.6 7 Moreover, sociode-
mographic factors such as educational level, 
financial situation and individual health 
literacy levels may influence the risk of expo-
sure to secondhand smoke.3–6

The WHO Framework Convention on 
Tobacco Control encourages the Member 
States to implement comprehensive smoke-
free laws that protect non-smokers from 
secondhand smoke exposure.8 Moreover, 
the implementation of smoke-free laws may 
encourage smokers to quit as well as prevent 
smoking initiation among adolescents.9 10 
However, countries across the world differ 
in the implementation of smoke-free laws, 
the extension of policies and places (both 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ This study was carried out on a national sample of 
adults in Poland.

	⇒ A logistic regression analyses were used to iden-
tify factors associated with public support for the 
implementation of the ban on smoking in cars with 
children.

	⇒ Secondhand smoke exposure in cars was defined 
based on self-report, which may pose demand bias 
or recall bias.

	⇒ Secondhand smoke exposure among children was 
not verified in this study.
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indoor and outdoor) where smoking is prohibited.11 12 
The prevalence of secondhand smoke exposure is higher 
among low-income and middle-income countries.13 It 
is estimated that only one-third of the countries have 
implemented a comprehensive ban on smoking in public 
places.14 Organisational factors, political polarisation and 
the lack of social support are recognised as major barriers 
to the implementation of national smoke-free laws.15 16

Poland is an example of a former communist country in 
Central and Eastern Europe, that passes the first smoke-
free law.17 18 In 1995, ban on smoking in healthcare facil-
ities, schools and other educational facilities as well as 
enclosed workplaces and several public places was imple-
mented.17 18 The implementation of smoke-free law was 
supported by a coalition of experts (including doctors, 
public health specialists and scientific societies), efforts 
to build political consensus as well as public debate on 
tobacco use and media anti-tobacco campaigns (eg, ‘Let’s 
Stop Smoking Together’).18 In 2010, the smoke-free law 
was extended to new places where smoking is prohib-
ited, and in 2016, e-cigarette use in public places was 
banned.17 Over 10 years after the markable amendment 
of the smoke-free law in Poland (2009–2019), a substan-
tial reduction in secondhand exposure was observed 
in all public venues.17 However, significant gaps in the 
implementation of smoke-free laws in private venues 
are observed.19 In 2019, only 66.1% of Poles adopted 
a full smoke-free home rule in their homes.19 There is 
a public debate on the implementation of the ban on 
smoking on apartment balconies. Moreover, some Euro-
pean countries (eg, Cyprus, France, UK) enforced the 
ban on smoking in private cars with minors.11 20 Out of 12 
European countries participating in the TackSHS Survey 
(2017–2018), Poland was the country with the lowest 
level of public support for the implementation of the ban 
on smoking in cars with children.11 In 2018–2018, only 
59.8% of non-smokers in Poland declared their support 
for the implementation of the ban on smoking in private 
cars with children.11

The COVID-19 pandemic has had a markable impact 
on public attitudes towards tobacco use.21 Between 2019 
and 2022, the prevalence of daily smoking in Poland 
increased from 21% to 28.8%.22 At the same time, an 
increase in public awareness of smoking-related diseases 
was observed.23 Regular monitoring of public attitudes 
towards tobacco use, smoke-free laws and antitobacco 
legislation is the critical anti-tobacco measures recom-
mended by the WHO in the MPOWER package.24 
However, there is a lack of data on public attitudes 
towards the extension of the national smoke-free law in 
Poland, including private cars.

Therefore, the objectives of this study were to assess: 
(1) the prevalence of self-reported secondhand smoke 
exposure in cars; (2) public attitudes towards the imple-
mentation of the ban on smoking in cars with children, 
and (3) to identify factors associated with public support 
for the implementation of the ban on smoking in cars 
with children.

METHODS
Study design and sample
This cross-sectional survey was carried out between 4 
March 2022 and 7 March 2022, on a national sample of 
1090 adult inhabitants of Poland. Data were collected 
by the professional public opinion research company 
(Nationwide Research Panel Ariadna, Warsaw, Poland),25 
on behalf of the research team, which provides the 
scientific context for this study. Computer-assisted web 
interview (CAWI) technique was used. Data collec-
tion methods were precisely described in previously 
published papers that are published within the same 
scientific project.22 23

Respondents were selected from more than 100 thou-
sand registered and verified individuals, that actively 
participate in the surveys carried out by the Nation-
wide Research Panel Ariadna, Warsaw, Poland.25 A non-
probability quota sampling technique was applied.25 
The stratification model included the following variable: 
gender, age, size and location of the place of residence. 
The stratification was based on sociodemographic data-
sets collected and published Central Statistical Office of 
the Republic of Poland, Warsaw, Poland.26

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

Measures
A self-prepared questionnaire was used.22 23 The ques-
tionnaire included 12 closed questions on tobacco use, 
tobacco-related diseases, secondhand smoke exposure as 
well as attitudes towards different smoke-free laws. More-
over, sociodemographic questions were addressed.

Self-reported secondhand smoke exposure in cars: 
Respondents were asked about exposure to secondhand 
smoke in cars, using the following question: ‘In the last 
30 days, have you been exposed to secondhand smoke in 
a private car (your car or a car that you travel regularly)? 
(yes/no)’. Respondents who answered ‘yes’ were classi-
fied as those who were exposed to secondhand smoke in 
cars.

Public attitudes towards the implementation of the ban 
on smoking in cars with children: Respondents were asked 
about their attitudes towards the implementation of the 
ban on smoking in cars with children, using the question: 
‘How much do you agree or disagree with the following 
statement: smoking in a car with children/minors under 
the 18 years of age should be banned by the law’, with five 
possible answers: ‘strongly agree’, ‘rather agree’, ‘rather 
disagree’, ‘strongly disagree’ or ‘do not know/difficult to 
tell’.

Respondents, who indicated ‘strongly agree’ or ‘rather 
agree’, were classified as those who support the imple-
mentation of the ban on smoking in cars with children.
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Data analysis
All statistical calculations were performed using SPSS 
V.28 (IBM). The distribution of categorical variables was 
shown by frequencies and proportions. Cross-tabulations 
and χ2 tests were used to compare categorical variables.

Associations between personal characteristics (gender; 
age; marital status; having higher education; occupa-
tional status; self-reported financial situation; having chil-
dren; children under 18 years in the home; the number 
of household members; place of residence), smoke-free 
home rules and smoking status with (1) secondhand 
smoke exposure and (2) attitude towards the implemen-
tation of the ban on smoking in cars with children were 
analysed using the logistic regression analyses. In univar-
iate logistic regression analyses, all variables were consid-
ered separately. Multivariate logistic regression analyses 
included all the variables significantly associated with 
awareness of selected tobacco-related diseases in univar-
iate models. The strength of association was measured by 
the OR and 95% CIs. Statistical inference was based on 
the criterion p<0.05.

RESULTS
Characteristics of the study population
This study is based on the responses received from 1090 
adults (52.6% females) in Poland. Among the respon-
dents, 28.8% were smokers. Almost two-thirds of respon-
dents (60.6%) lived in completely smoke-free homes. The 
sociodemographic characteristics of the study population 
is presented in table 1.

Self-reported secondhand smoke exposure in cars
Almost every fifth respondent (17.7%) declared 
secondhand smoke exposure in cars in the past 30 days 
(table 2). The prevalence of secondhand smoke exposure 
decreased with the age (p<0.001). Respondents who had 
children more often declared secondhand smoke expo-
sure in cars in the past 30 days, compared with those who 
did not have children (21.6% vs 15.9%; p=0.02). The 
prevalence of secondhand smoke exposure in cars was 
three times higher among those respondents without the 
complete ban on smoking in the home compared with 
those who implemented smoke-free home rules (30.1% 
vs 9.7%; p<0.001). Moreover, the prevalence of second-
hand smoke exposure in cars among smokers was more 
than two times higher (31.8% vs 12.0%; p<0.001) than 
among non-smokers.

Self-reported secondhand smoke exposure in cars by 
smoking status is presented in table 2.

In multivariate logistic regression analysis (table  3), 
younger (18–29 years) age (aOR 2.06; 95% CI 1.16 to 3.67; 
p=0.01), bad financial situation (aOR 1.60, 95% CI 1.02 
to 2.48; p=0.04), lack of the implementation of smoke-free 
home rules (aOR 2.92, 95% CI 1.99 to 4.29; p<0.001) as well 
as current smoking (aOR 1.99, 95% CI 1.37 to 2.90; p<0.001) 
were significantly associated with the higher risk of second-
hand smoke exposure in cars in the past 30 days (table 3).

Public attitudes towards the implementation of the ban on 
smoking in cars with children
Among the respondents, 64.3% strongly agreed with the 
statement that smoking in cars with children/minors 

Table 1  Characteristics of the study population (n=1090)

Variable n %

Gender

 � Female 573 52.6

 � Male 517 47.4

Age (years)

 � 18–34 354 32.5

 � 35–49 285 26.1

 � 45–64 290 26.6

 � 65+ 161 14.8

Marital status

 � Ever married 682 62.6

 � Never married 408 37.4

Educational level

 � Higher 450 41.3

 � Less than higher 640 58.7

Occupational status

 � Active 659 60.5

 � Passive 431 39.5

Self-reported financial situation

 � Good 455 41.7

 � Moderate 424 38.9

 � Bad 211 19.4

Having children

 � Yes 707 64.9

 � No 383 35.1

Children under 18 years in home

 � Yes 347 31.8

 � No 743 68.2

No of household members

 � 1 161 14.8

 � 2 or more 929 85.2

Ban on smoking in home

 � Yes 661 60.6

 � No 429 39.4

Place of residence

 � Rural 339 31.1

 � City below 20 000 residents 138 12.7

 � City from 20 000 to 99 999 residents 253 23.2

 � City from 100 000 to 499 999 residents 211 19.4

 � City above 500 000 residents 149 13.7

Smoking status

 � Current smoker 314 28.8

 � Current non-smoker 776 71.2
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under 18 years of age should be prohibited, and 19.9% 
rather agreed with this statement (table  4). Out of all 
respondents, 84.2% supported (strongly agree or rather 
agree) the implementation of the ban on smoking in cars 
with children. Less than 5% of respondents declared that 

they strongly disagree with the statement that smoking 
in cars with children should be prohibited by the law. 
Among the respondents, 7% did not have clearly defined 
attitudes towards the implementation of the ban on 
smoking in cars with children (table 4). The percentage 

Table 2  Self-reported secondhand smoke exposure in cars in the past 30 days by smoking status (n=1090)

Variable

Self-reported secondhand smoke exposure in cars in the past 30 days

Overall n=1090 Non-smokers n=776 Smokers n=314

n % P value n % P value n % P value

Overall 193 17.7 93 12 100 31.8

Gender

 � Female 98 17.1 0.6 56 13.4 0.2 42 27.1 0.07

 � Male 95 18.4 37 10.3 58 36.5

Age (years)

 � 18–34 82 23.2 <0.001 41 16.1 0.01 41 41.4 0.053

 � 35–49 55 19.3 27 14.1 28 30.1

 � 45–64 36 12.4 16 7.9 20 22.7

 � 65+ 20 12.4 9 7.1 11 32.4

Marital status

 � Ever married 109 16 0.054 51 10.5 0.1 58 29.4 0.2

 � Never married 84 20.6 42 14.4 42 35.9

Educational level

 � Higher 5 22.7 0.03 34 9.7 0.07 32 32.3 0.9

 � Less than higher 127 19.8 59 13.9 68 31.6

Occupational status

 � Active 128 19.4 0.07 58 12.9 0.3 70 33.3 0.4

 � Passive 65 15.1 35 10.7 30 28.8

Self-reported financial situation

 � Good 71 15.6 0.1 31 9.6 0.2 40 30.5 0.2

 � Moderate 75 17.7 44 14.1 31 27.9

 � Bad 47 22.3 18 12.9 29 40.3

Having children

 � Yes 117 16.5 0.2 47 9.7 0.01 70 31.3 0.7

 � No 76 19.8 46 15.7 30 33.3

Children under 18 years in home

 � Yes 75 21.6 0.02 33 14.4 0.2 42 35.6 0.3

 � No 118 15.9 60 11 58 29.6

No of household members

 � 1 21 13 0.09 10 8.5 0.2 11 25.6 0.3

 � 2 or more 172 18.5 83 12.6 89 32.8

Ban on smoking in home

 � Yes 64 9.7 <0.001 53 8.9 <0.001 11 16.9 0.004

 � No 129 30.1 40 22.2 89 35.7

Place of residence

 � Rural 68 20.1 0.051 39 15.7 0.2 29 32.2 0.1

 � City below 20 000 residents 15 10.9 8 8.3 7 16.7

 � City from 20 000 to 99 999 residents 53 20.9 21 12.3 32 39

 � City from 100 000 to 499 999 residents 37 17.5 14 9.6 23 35.4

 � City above 500 000 residents 20 13.4 11 9.6 9 25.7
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of respondents who supported the implementation of 
the ban on smoking in cars with children was signifi-
cantly higher among females as well as older respondents 

(p<0.001). Moreover, those who had ever been married, 
currently unemployed respondents (passive occupa-
tional status), those who had as least one child as well 

Table 3  Factors associated with self-reported secondhand smoke exposure in cars in the past 30 days (n=1090)

Variable

Self-reported secondhand smoke exposure in cars in the past 30 days

Univariate logistic regression Multivariate logistic regression

P value OR 95% CI P Value aOR 95% CI

Gender

 � Female 0.6 0.92 0.67 to 1.25

 � Male 1 Reference

Age (years)

 � 18–34 0.005 2.13 1.25 to 3.61 0.01 2.06 1.16 to 3.67

 � 35–49 0.06 1.69 0.97 to 2.93 0.3 1.38 0.74 to 2.55

 � 45–64 0.9 1.00 0.56 to 1.79 0.5 0.81 0.44 to 1.49

 � 65+ 1 Reference 1 Reference

Marital status

 � Ever married 1 Reference

 � Never married 0.054 1.36 0.99 to 1.87

Educational level

 � Higher 1 Reference 1 Reference

 � Less than higher 0.03 1.44 1.04 to 1.99 0.6 1.11 0.78 to 1.57

Occupational status

 � Active 0.07 1.36 0.98 to 1.88

 � Passive 1 Reference

Self-reported financial situation

 � Good 1 Reference 1 Reference

 � Moderate 0.4 1.16 0.82 to 1.66 0.37 1.19 0.82 to 1.74

 � Bad 0.04 1.55 1.03 to 2.34 0.04 1.60 1.02 to 2.48

Having children

 � Yes 0.2 0.80 0.58 to 1.10

 � No 1 Reference

Children under 18 years in home

 � Yes 0.02 1.46 1.06 to 2.02 0.05 1.15 0.79 to 1.67

 � No 1 Reference 1 Reference

No of household members

 � 1 1 Reference

 � 2 or more 0.1 1.52 0.93 to 2.47

Ban on smoking in home

 � Yes 1 Reference 1 Reference

 � No <0.001 4.01 2.88 to 5.58 <0.001 2.92 1.99 to 4.29

Place of residence

 � Rural 0.08 1.62 0.94 to 2.78

 � City below 20 000 residents 0.51 0.79 0.39 to 1.61

 � City from 20 000 to 99 999 residents 0.06 1.71 0.98 to 3.00

 � City from 100 000 to 499 999 residents 0.3 1.37 0.76 to 2.47

 � City above 500 000 residents 1 Reference

Smoking status

 � Smoker <0.001 3.43 2.49 to 4.73 <0.001 1.99 1.37 to 2.90

 � Non-smoker 1 Reference 1 Reference

 on S
eptem

ber 11, 2023 by guest. P
rotected by copyright.

http://bm
jopen.bm

j.com
/

B
M

J O
pen: first published as 10.1136/bm

jopen-2022-066247 on 10 O
ctober 2022. D

ow
nloaded from

 

http://bmjopen.bmj.com/


6 Ostrowska A, et al. BMJ Open 2022;12:e066247. doi:10.1136/bmjopen-2022-066247

Open access�

Table 4  Public attitudes towards the implementation of ban on smoking in cars with children (n=1090)

Variable

Public attitudes towards the implementation of ban on smoking in cars with children

Strongly agree Rather agree
Rather 
disagree

Strongly 
disagree

Do not know/
difficult to tell

P valuen % n % n % n %

Overall 701 64.3 217 19.9 46 4.2 50 4.6 76 7.0

Gender

 � Female 383 66.8 125 21.8 19 3.3 14 2.4 32. 5.6 <0.001

 � Male 318 61.5 92 17.8 27 5.2 36 7.0 44 8.5

Age (years)

 � 18–34 206 58.2 81 22.9 19 5.4 20 5.6 28 7.9 <0.001

 � 35–49 165 57.9 64 22.5 11 3.9 17 6.0 28 9.8

 � 45–64 201 69.3 54 18.6 9 3.1 10 3.4 16 5.5

 � 65+ 129 80.1 18 11.2 7 4.3 3 1.9 4 2.5

Marital status

 � Ever married 461 67.6 127 18.6 27 4.0 25 3.7 42 6.2 0.04

 � Never married 240 58.8 90 22.1 19 4.7 25 6.1 34 8.3

Educational level

 � Higher 298 66.2 83 18.4 19 4.2 23 5.1 27 6.0 0.6

 � Less than higher 403 63.0 134 20.9 27 4.2 27 4.2 49 7.7

Occupational status

 � Active 405 61.5 136 20.6 29 4.4 39 5.9 50 7.6 0.04

 � Passive 296 68.7 81 18.8 17 3.9 11 2.6 26 6.0

Self-reported financial situation

 � Good 316 69.5 79 17.4 13 2.9 21 4.6 26 5.7 0.09

 � Moderate 251 59.2 94 22.2 22 5.2 19 4.5 38 9.0

 � Bad 134 63.5 44 20.9 11 5.2 10 4.7 12 5.7

Having children

 � Yes 480 67.9 130 18.4 26 3.7 30 4.2 51 5.8 0.02

 � No 221 57.7 87 22.7 20 5.2 20 5.2 35 9.1

Children under 18 years in home

 � Yes 222 64.0 72 20.7 13 3.7 17 4.9 23 6.6 0.9

 � No 479 64.5 145 19.5 33 4.4 33 4.4 53 7.1

No of household members

 � 1 99 61.5 35 21.7 8 5.0 11 6.8 8 5.0 0.4

 � 2 or more 602 64.8 182 19.6 38 4.1 39 4.2 68 7.3

Ban on smoking in home

 � Yes 461 69.7 104 15.7 25 3.8 24 3.6 47 7.1 <0.001

 � No 240 55.9 113 26.3 21 4.9 26 6.1 29 6.8

Place of residence

 � Rural 205 60.5 74 21.8 14 4.1 18 5.3 28 8.3 0.7

 � City below 20 000 residents 81 58.7 28 20.3 9 6.5 8 5.8 12 8.7

 � City from 20 000 to 99 999 residents 173 68.4 42 16.6 11 4.3 11 4.3 16 6.3

 � City from 100 000 to 499 999 
residents

139 65.9 44 20.9 9 4.3 7 3.3 12 5.7

 � City above 500 000 residents 103 69.1 29 19.5 3 2.0 6 4.0 8 5.4

Smoking status

 � Current smoker 166 52.9 81 25.8 19 6.1 22 7.0 26 8.3 <0.001

 � Current non-smoker 535 68.9 136 17.5 27 3.5 28 3.6 50 6.4
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as respondents who implemented a complete ban on 
smoking in the home more often declared support for the 
implementation of the ban on smoking in cars with chil-
dren (p<0.05). More than 15% of smokers were against 
the implementation of the ban on smoking in cars with 
children (table 4).

In multivariate logistic regression analysis (table  5), 
only females (aOR 1.94, 95% CI 1.37 to 2.74) and current 
non-smokers (aOR 1.70. 95% CI 1.20 to 2.41; p=0.003) 
had higher odds of supporting the implementation of the 
ban on smoking in cars with children (table 5).

DISCUSSION
This is the most up-to-date study on public attitudes 
towards the implementation of the ban on smoking in cars 
with children in Poland. Two years after the COVID-19 
pandemic onset in Poland, the majority of adults (84.2%) 
declared support for the implementation of the ban on 
smoking in cars with children. Out of 12 different vari-
ables analysed in this study, only gender and smoking 
status were significantly associated with public attitudes 
towards strengthening the tobacco control act. Lack of 
differences by age, educational level, place of residence 
and financial situation points to a national consensus in 
understanding the need to protect children from expo-
sure to secondhand smoke in cars, irrespective of socio-
economic variables.

In 2010, Poland has passed an amendment to the 
national tobacco control act that has a significant 
impact on the reduction of secondhand smoke expo-
sure in public venues.17 27 Between 2009 and 2019, the 
percentage of non-smokers exposed to secondhand 
smoke in the workplace decreased from 19.2% to 6.5%. 
Even a greater decrease in secondhand smoke expo-
sure was observed in bars/pubs—from 39.4% in 2009 to 
7.0% in 2019.17 However, despite the implementation of 
smoke-free rules, still, 11.7% of Poles were exposed to 
secondhand smoke in public transport stops and facili-
ties and 3.0% declared exposure to secondhand smoke in 
public transportation vehicles.17 In this study, 17.7% of all 
respondents declared exposure to secondhand smoke in 
private cars, wherein smokers more often declared expo-
sure to secondhand smoke than non-smokers (31.8% vs 
12.0%; p<0.001). The percentage of Poles exposed to 
secondhand smoke in private cars indicates is higher than 
the percentage of Poles exposed to secondhand smoke 
in public venues. Moreover, in this study, the highest risk 
of secondhand smoke exposure was among the youngest 
respondents aged 18-29 years. We can hypothesise that 
young adults are travelling with friends or family, which 
may expose them to secondhand smoke. For example, 
the percentage of smokers is relatively high among 
university students,28 so travelling by car to universities 
can be a source of exposure to secondhand smoke if one 
of the passengers smokes. Moreover, a bad financial situa-
tion was also associated with a higher risk of secondhand 
smoke exposure in the car. Low socioeconomic status is 

usually associated with higher exposure to secondhand 
smoke, probably due to the higher prevalence of smoking 
and lower levels of health literacy.4–6 29 We can hypothe-
sise that financial constraints may be the main reason for 
higher exposure to secondhand smoke in the car among 
vulnerable populations.29

In this study, we also analysed the impact of voluntary 
smoke-free homes on the exposure to secondhand smoke 
in cars as well as attitudes towards the implementation 
of the ban on smoking in cars with children. The home 
environment is one of the most common places where 
individuals may be exposed to secondhand smoke.1 4 5 
Voluntary implementation of smoke-free home rules in 
private homes may also shape public attitudes towards 
the ban on smoking in cars. In this study. Respondents 
who do not have any smoke-free home rules had almost 
three times higher risk of secondhand smoke exposure 
in cars, compared with those individuals who voluntarily 
implemented the ban on smoking in homes. This finding 
underlines the importance of comprehensive smoke-free 
policies, that promote the implementation of the ban on 
smoking, also in selected private venues (eg, cars with 
minors or apartment balconies).20 21

In this study, the majority of Poles (84.2%) declared 
their support for the implementation of the ban on 
smoking in cars with children. We observed a markable 
increase in the percentage of non-smokers who support 
the ban on smoking in cars with minors, compared with 
data from 2017 to 2018, where only 59.8% of non-smokers 
in Poland supported the implementation of the ban on 
smoking in cars with children.11 We can hypothesise that 
the COVID-19 pandemic and the education on the trans-
mission methods (air contaminated by droplets/aero-
sols) may have a positive impact on public awareness of 
respiratory health and the harmful effect of other respira-
tory hazards like air pollution.21 23 During the COVID-19 
pandemic, an increase in public support for the imple-
mentation of smoke-free zones was also observed in Saudi 
Arabia30 and Israel.31

Out of 12 different sociodemographic factors, only the 
female gender and being non-smokers were significantly 
associated with the higher odds of supporting the imple-
mentation of the ban on smoking in cars with children. 
Numerous studies showed that smokers are less likely 
to support smoke-free laws.19 20 We can hypothesise that 
females are more likely to support the ban on smoking 
in cars with children, due to their social role and family 
model in Poland, where the females are mostly respon-
sible for caregiving. Findings from this study showed that 
there is a nationwide consensus between sociodemo-
graphic groups on the importance of the implementation 
of the ban on smoking in cars with children, as there was 
no significant impact of sociodemographic factors on the 
public attitudes towards the implementation of the ban 
on smoking in cars with children.

The implementation of the ban on smoking in cars 
with children has been documented as an effective way to 
reduce secondhand smoke exposure among children.32 33 
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Table 5  Factors associated with the public support for the implementation of ban on smoking in cars with children (n=1090)

Variable

Public support for the implementation of ban on smoking in cars with children

P value N (%)

Univariate logistic regression Multivariate logistic regression

P value OR 95% CI P value aOR 95% CI

Gender

 � Female <0.001 508 (88.7) <0.001 2.04 1.46 to 2.85 <0.001 1.94 1.37 to 2.74

 � Male 410 (79.3) 1 Reference 1 Reference

Age (years)

 � 18–34 <0.001 287 (81.1) 1 Reference 1 Reference

 � 35–49 229 (80.4) 0.8 0.96 0.64 to 1.42 0.5 0.87 0.57 to 1.35

 � 45–64 255 (87.9) 0.2 1.70 1.09 to 2.65 0.2 1.37 0.83 to 2.28

 � 65+ 147 (91.3) 0.004 2.45 1.33 to 4.51 0.06 2.03 0.98 to 4.22

Marital status

 � Ever married 0.02 588 (86.2) 0.02 1.48 1.06 to 2.06 0.9 0.99 0.62 to 1.59

 � Never married 330 (80.9) 1 Reference 1 Reference

Educational level

 � Higher 0.7 381 (84.7) 0.7 1.06 0.76 to 1.48

 � Less than higher 537 (83.9) 1 Reference

Occupational status

 � Active 0.02 541 (82.1) 1 Reference 1 Reference

 � Passive 377 (87.5) 0.02 1.52 1.08 to 2.16 0.9 1.03 0.69 to 1.55

Self-reported financial situation

 � Good 0.09 395 (86.8) 0.4 1.22 0.77 to 1.93

 � Moderate 345 (81.4) 0.4 0.81 0.52 to 1.26

 � Bad 178 (84.4) 1 Reference

Having children

 � Yes 0.01 610 (86.3) 0.01 1.53 1.10 to 2.13 0.3 1.33 0.82 to 2.16

 � No 308 (80.4) 1 Reference 1 Reference

Children under 18 years in home

 � Yes 0.8 294 (84.7) 0.8 1.06 0.74 to 1.50

 � No 624 (84.0) 1 Reference

No of household members

 � 1 0.7 134 (83.2) 1 Reference

 � 2 or more 784 (84.4) 0.7 1.09 0.70 to 1.71

Ban on smoking in home

 � Yes 0.2 565 (85.5) 0.2 1.27 0.91 to 1.76

 � No 353 (82.3) 1 Reference

Place of residence

 � Rural 0.1 279 (82.3) 1 Reference

 � City below 20 000 residents 109 (79.0) 0.4 0.81 0.49 to 1.33

 � City from 20 000 to 99 999 
residents

215 (85.0) 0.4 1.22 0.78 to 1.90

 � City from 100 000 to 499 999 
residents

183 (86.7) 0.2 1.41 0.87 to 2.29

 � City above 500 000 residents 132 (88.6) 0.08 1.67 0.94 to 2.97

Smoking status

 � Smoker 0.001 247 (78.7) 1 Reference 1 Reference

Continued
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The age of the child that is covered by the ban differs 
across the European countries (under the age of 12 in 
France and Greece, to under the age of 16 in Cyprus).20 33 
Moreover, some tobacco control researchers point out the 
need to implement a comprehensive ban on smoking in 
cars with children, which will also include electronic ciga-
rettes.34 Ravara et al showed, that despite the strong ban 
support, poor enforcement may contribute to low compli-
ance and exposure to secondhand smoke exposure in 
cars.35 As partial and poorly enforced ban is vulnerable to 
breaches, a comprehensive smoke-free policy is needed.35

This study has practical implications for public health 
specialists and policymakers in Poland. First of all, this 
study confirmed that there is high public support for 
the implementation of the ban on smoking in private 
cars with children. Second, this study showed that there 
is a lack of sociodemographic differences in the public 
attitudes towards the extension of the tobacco control 
acts, which will also include a ban on smoking in private 
vehicles. Third, this study underlines the further need 
to strengthen tobacco control policy in Poland, which 
will reduce secondhand smoke exposure in public and 
selected private venues.

There are several limitations of this study. The second-
hand smoke exposure was based on self-reported data. 
Due to the cross-sectional design of this study, atmospheric 
and biological markers of secondhand smoke exposure in 
cars have not been evaluated.36 Only adult inhabitants of 
Poland were included in this study, so secondhand smoke 
exposure among minors has not been verified. More-
over, data were collected using the CAWI technique that 
may exclude those individuals that do not have internet 
access, so we cannot exclude a selection bias.

CONCLUSIONS
This study showed high public support for the implemen-
tation of the ban on smoking in cars with children. Social 
support for smoke-free environments in Poland should 
be used by public health specialists and policymakers to 
strengthen the tobacco control act. Despite the ban on 
smoking in numerous public venues in Poland, still, a 
markable proportion of Poles is exposed to secondhand 
smoke in private cars. As there is no safe level of second-
hand smoke exposure, public actions are needed to 
provide smoke-free environments.
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