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ABSTRACT

Objectives The aim of this study is to determine the
factors that influence individuals’ exposure to tobacco
smoke in Turkey according to their education level.
Design Secondary data analysis.

Participants Altogether, 17 084 individuals aged 15 and
over were included in this study.

Settings Data set of the Turkey Health Survey in 2019.
Methods Binary logistic regression analysis was used

to determine the factors associated with individuals’
exposure to tobacco smoke.

Primary and secondary outcome measures The
variables age, gender, marital status, general health status,
employment status, receipt of psychosocial support and
tobacco use were found to be correlated with exposure to
tobacco smoke.

Results The study determined that individuals who are
illiterate/unschooled were exposed to tobacco smoke at

a rate of 32.61%, primary school graduates at a rate of
34.32%, primary education graduates at a rate of 41.75%,
high school graduates at a rate of 41.04% and university
graduates at a rate of 40.34%.

Conclusion As a result of the study, it is emphasised that
men, young individuals, individuals with moderate and very
good general health status, those who use tobacco, those
who are unemployed and those who receive psychosocial
support should be targeted. In addition, appropriate
strategies for reducing secondhand smoke (SHS) exposure
should be developed, taking into account public health
strategies for increasing awareness of the adverse health
effects of SHS exposure and the determinants of tobacco
exposure according to the study.

INTRODUCTION

Today, public health is regarded as one of
the most important indicators of a person’s
quality of life. Especially in recent years,
public health has risen to prominence as a
priority issue in all countries." Tobacco use,
a global problem, is the leading preventable
cause of death worldwide, with 6 million
people dying each year due to tobacco use.”
Tobacco use has a harmful impact on not
only smokers, but also on those exposed to
secondhand smoke (SHS).?

Strengths and limitations of this study

» In this study was used data from a nationally repre-
sentative sample in Turkey.

» Binary logistic regression was conducted to deter-
mine the risk factors.

» Survey statistics in Stata V.15 were used to account
for the complex sampling design and weights.

» This study used secondary data.

» The data for this study was collected through a self-
report survey, which may have resulted in reporting
bias.

SHS is a mixture of side stream smoke
released into the air by a lit tobacco product
(cigarette, pipe or cigar) and mainstream
smoke that is breathed back into the air by an
active smoker.* SHS contains over 7000 chem-
icals, only about 70 of which are known.’
Indoor SHS concentrations are dependents
on the amount of tobacco smoked over
time, the size of the room, the ventilation
rate and other processes that can remove
contaminants.’

Exposure to SHS causes significant health
problems that endanger human health world-
wide. Exposure to SHS is the third leadin%
preventable cause of death worldwide.
Chronic exposure to SHS is at least 80%-90%
as harmful as chronic active smoking on an
average.® Each year, over 880 000 people die
as a result of exposure to SHS.” Individuals
exposed to SHS have a 20%-30% increased
risk of in cardiovascular disease compared
with those who are not exposed at all.'"’ More-
over, a similar increase in lung cancer was
reported among individuals exposed to SHS
compared with those who were not.” Chil-
dren are also affected by SHS exposure. Chil-
dren exposed to SHS are at an increased risk
of developing acute respiratory infections,
auditory dysfunction and exacerbation of
asthma.'' 12 Therefore, exposure to SHS not
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only causes serious illness, but also imposes an economic
and social burden."

There is significant evidence that comprehensive
smoke-free policies in public spaces are associated with
lower tobacco use and SHS, resulting in reduced nega-
tive health implications."*'® Controlling the prevalence
of tobacco products and SHS is a significant global public
health challenge. Comprehensive smoke-free legislation
is required by Article 8 of the WHO’s Framework Conven-
tion on Tobacco Control (FCTC) to eliminate tobacco
use in all indoor public spaces, including workplaces.'”
In 2007, the FCTC’s Article 8 was revised. Parties to the
FCTC have recommended that smoking be prohibited
outdoors or in semi-open areas where appropriate, based
on findings of potential health hazards."*

As of the end of 2017, 181 countries have signed the
WHO’s FCTC."® However, progress in the fight against
SHS varies greatly across countries. Less developed coun-
tries appear to benefit less from the fight against SHS."
This could be due to the fact that these countries are new
members of the FCTC. Furthermore, in terms of compli-
ance with the smoking ban, the execution of agreed
smoking prohibitions differs substantially between
countries. Failure at the political economy level, a lack
of government resources to implement laws and a lack
of political will to protect public health all contribute to
this.** As a result, the level of enforcement and compli-
ance is regarded as at least as crucial as the implementa-
tion of smoke-free policies, particularly in less developed
countries."

Since ratifying the FCTC in 2008, the Russian govern-
ment has significantly enhanced its policies addressing
smoke-free environments. It prohibits smoking in closed
workplaces, closed public spaces, public transportation
and some open locations (beaches, playgrounds, public
building entrances and public transportation)."® Thai-
land passed partial smoke-free legislation in 1992, prohib-
iting smoking in public locations where such restrictions
could be effectively enforced, such as hospitals, schools
and air-conditioned workplaces.”’ Ghana, one of the first
nations to ratify the FCTC in 2004, prohibited smoking
in any closed portion of a workplace or any other public
place that was not designated.”* * Chile implemented
complete nationwide smoke-free legislation in 2013.
This legislation prohibits smoking in all closed and semi-
closed spaces of all workplaces and public locations,
including the accommodation sector.** In Brazil, the use
of cigarettes (and other smoking products derived from
tobacco) was banned in all public areas save areas desig-
nated for smoking exclusively, segregated and ventilated,
in 1996.° In 2005, Spain ratified the FCTC. Smoking is
forbidden in all closed public spaces, workplaces and
public transportation vehicles.”® Peru signed the FCTC in
2004. Smoking is prohibited in closed public and private
buildings (bars, restaurants, movie theatres and govern-
ment buildings), as well as on public transportation.?” In
Australia, smoking is prohibited in closed public places
under the 2003 Smoke-Free Public Places Act.?® In 2004,

Toronto and its neighbouring municipalities prohibited
smoking indoors, including bars and casinos. In 2006,
the Province of Ontario enacted a similar Smoke-Free
Ontario Act.”

There are studies examining the effect of smoking bans
in public areas on exposure to SHS. Air quality measure-
ments in bars and cafes before and after smoke-free work-
place laws revealed considerable postlegal decreases
in fine particle air pollution. Furthermore, it has been
discovered that reductions in SHS exposure as a result
of smoke-free policies improve respiratory health among
bar and cafe workers.”” A study conducted in Spain, which
ratified the FCTC in 2005, discovered that, beginning in
January 2006, a comprehensive ban on outdoor smoking
in workplaces and a partial ban in restaurants were
enforced, resulting in a reduction in workplace expo-
sure to SHS from 40% to 9.0%.”" In a study conducted in
Mexico, which approved the FCTC in 2005, non-smoking
spaces were established in public places and workplaces
as part of the 2008 smoking ban. The study found that
SHS exposure in closed workplaces dropped consider-
ably compared with the previous month.” According to
a study conducted in India, which approved the FCTC in
2005, despite the smoking prohibition in public places,
36% of the restaurants are still not smoke-free, with
hookah restaurants providing the largest exposure to
tobacco smoke.™

There are additional studies examining the impact
of smoke-free policies on tobacco usage prevalence.
According to a study conducted in Norway, which
approved the FCTC in 2005, there was a 6.8% decline
in smoking among employees in the workplace after a
smoking ban was implemented in indoor areas in June
2004.”" In a study conducted in Canada, which approved
the FCTC in 2005, it was discovered that after the intro-
duction of a comprehensive smoking prohibition policy
in 2004, the prevalence of tobacco usage declined from
24.1% in 2003 to 18.2% in 2005.° According to a study
conducted in Italy, which approved the FCTC in 2008,
the prevalence of tobacco use among all adults decreased
by 7.3% before and after the approval of the compre-
hensive smoke-free law and the implementation of the
no-smoking policy in public places.”® According to a
study conducted in Spain, which approved the FCTC in
2005, the number of smokers decreased by 2.3% after
the smoking ban legislation was implemented in public
places and workplaces.” According to a study conducted
in Ireland, which approved the FCTC in 2006, there was a
4.7% decline in smoking among bar staff after the public
smoking ban compared with the pre-ban period.™

Turkey ratified the FCTC in 2004.” In order to estab-
lish a smoke-free Turkey and protect passive smokers,
on 19 May 2008, the goal of the ‘Smoke-Free Air Zone’
campaign was to prohibit cigarette consumption in all
indoor areas (except restaurants, bars, cafes).” On 19
July 2009 the ban was expanded to include restaurants,
coffee houses, bars and cafes, ensuring that all indoor
areas in Turkey are smoke-free. By prohibiting smoking
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indoor, the frequency of both active and passive smoking
has been reduced. There was a significant reduction in
the prevalence of SHS in all indoor public areas, with
the greatest reduction occurring in restaurants (55.9%
in 2008 and 12.9% in 2012). Although it is not covered
by the law, there has been a significant reduction in the
prevalence of SHS in households. Moreover, as of 19
July 2009, Turkey was ranked sixth in the world and the
third in Europe in terms of having the most comprehen-
sive tobacco control legislation, behind Bermuda, New
Zealand, Uruguay, England and Ireland, according to
WHO data."!

While, active smoking is a voluntary behaviour, however,
exposure to SHS occurs passively and can affect non-
smokers as well. Therefore, in order to properly address
SHS exposure, it is critical to identify the factors that
contribute to the exposure.”” While the demographic,
socioeconomic and psychosocial determinants of tobacco
use have received considerable attention in the literature,
research focusing on SHS determinants is scarce.'” ***

Education is frequently considered the key indication
of individual socioeconomic status (SES) and is one of
the core determinants of health.*** Occupation, income
and education are the key indices of SES, which is a multi-
dimensional concept. In the literature, many researchers
have preferred education as the primary indicator of SES.
Earnings and occupational position may fluctuate with
changes in health because educational attainment tends
to be stable in early adulthood. Furthermore, whereas
educational status may be determined for everyone, occu-
pational status cannot be determined for those who have
recently entered or never entered the labour.*

Material, behavioural and cognitive theories about the
relationship of SES to health and death are all linked
to educational attainment."” The relationship between
education and health is well-established, with better-
educated people living longer and experiencing fewer
ailments throughout their lives. Individuals’ income-
earning abilities are directly influenced by their educa-
tional attainment, and thus their access to adequate
nutrition, shelter, healthcare and other material condi-
tions that can help them live a long and healthy life.
Education can also improve one’s capacity to use infor-
mation to make better judgments that will improve one’s
prospects in life.** ** A protective impact of educational
attainment against drug use and SHS exposure, including
alcohol use and binge drinking, has been observed in the
literature.* ®* As a result, research have been conducted
in a variety of disciplines, including health,”’™ educa-
tion®*® and the arts.’” ® Furthermore, there are studies
in different fields of social sciences in which educational
differences are discussed.’”'

In Turkey, little is known about the extent to which
individuals with varying levels of education are exposed
to tobacco smoke. As far as we know, this is the first study
in Turkey to examine the factors associated with exposure
to tobacco smoke according to an individual’s educa-
tional level. The following constitute this study’s research

problems; Does the exposure to smoke vary according to
an individual’s educational level?, Is there a relationship
between an individual’s demographic characteristics and
their exposure to tobacco smoke?, and Are the factors
associated with the exposure of tobacco smoke for the
individuals with varying educational levels the same?

LITERATURE REVIEW

Various studies on SHS exposure have been undertaken
in various countries, in various fields, on various samples
and in various years. According to a Korean study, SHS
exposure was associated to frequent alcohol use in young
women and long-term cigarette use in men.”* A Spanish
study found that all SHS exposure indicators were moder-
ately strongly correlated with nicotine concentrations in
the air.”” A Portuguese study examined the short-term
effectiveness of a 100% smoke-free homes intervention
programme in avoiding passive tobacco smoke exposure
in children.”* SHS concentrations in the living room and
children’s bedrooms in houses with children younger
than 13 years old were found to be strongly correlated in
a study conducted in Barcelona.® According to a Chilean
study, workers in smoking facilities were exposed to
more SHS than those in non-smoking areas.”® In a study
conducted in Bangladesh, children aged 10-12 years
were found to be exposed to SHS at home.” In a study
conducted in China, households exposed to SHS had a
higher prevalence of gifting and sharing smokes.”® SHS
exposure was reported to be common among preschool
children and their mothers (50% and 7%, respectively)
in a study conducted in Taiwan.” In a study conducted
in India, it was aimed to address factors associated with
current tobacco use and SHS exposure among older
adults (>60 years).” According to a study conducted in
Ireland, pregnant women who lived with a smoker were
approximately four times more likely to be exposed to
SHS.”

The variables connected to education (education level,
education difference, educational achievement, etc)
come to the fore in empirical studies on SHS exposure in
the literature. In their study, Assari and Bazargan® found
that persons with a higher degree were less likely to be
exposed to daily SHS. All categories of the variable of
educational status were found to be efficient in exposing
women to SHS in a study conducted in Turkey.7 A study
among US adults indicated that those with less education
were more likely to be exposed to SHS atwork.”" According
to a study conducted in South Korea, the likelihood of
being exposed to SHS decreases as one’s educational
level rises.”” A study conducted in Bangladesh to deter-
mine the incidence of SHS exposure at home discovered
that education had a significant impact on SHS exposure
at home.” According to a study conducted in Australia,
the higher one’s educational level, the less likely one
is to be exposed to SHS at home and elsewhere.” Less
educated people were shown to be more susceptible to
SHS in a study conducted in Germany.” According to a

Alkan 0, Unver S. BMJ Open 2022;12:6057360. doi:10.1136/bmjopen-2021-057360

3



study conducted in Spain, children whose parents have
basic and secondary education have higher overall SHS
exposure than children whose parents have a university
degree.” In a study of non-smoking adult cancer survi-
vors in the USA, it was found that less educated individ-
uals were more exposed to SHS.”

In the literature, there are various studies examining
the relationship between SHS exposure and education.
According to a study conducted in Northern China’s
Inner Mongolia (Inner Mongolia, Northern China),
SHS exposure rates were highest among young women
who had never smoked.” In another study conducted in
Portugal, it was found that smoking prevalence was higher
among parents with lower levels of education, and that
children of parents with lower levels of education were
more likely to be exposed to SHS at home.” According
to a study conducted in Spain, 25.8% of children are
exposed to SHS at home, 4.6% in the automobile, 8.2%
on public transportation, 31.9% in kindergarten and
48% in their free time. The study also discovered that the
higher the education level at home, the lower the expo-
sure to SHS.”® SHS exposure was found to be relatively
high in a study of women with higher education at two
Jordanian institutions.*” In a study of American adults, it
was discovered that educational attainment helped indi-
viduals avoid environmental risk factors such as SHS, with
blacks and Hispanics having less protective effects against
SHS exposure than whites.*

METHODS

Data

The survey data for this study, survey data obtained from
the Turkish Statistical Institute’s 2019 Turkey Health
Survey. Turkey Health Survey was conducted with
the aim of closing the information gap in the current
structure by obtaining data on health indicators, which
account for a significant portion of the development
indicators used to determine a country’s development
level. The research is significant as it is the first to reflect
the country’s overall situation and to enable interna-
tional comparisons while also shedding light on national
requirements.”'

The stratified two-stage cluster sampling method was
used to obtain the data. The first stage sampling unit
is comprised of randomly selected blocks from clusters
(blocks) containing an average of 100 house addresses
proportional to their size; the second sampling unit is
comprised of randomly selected household addresses
from each selected cluster. The research was conducted
in order to provide an overall estimate for Turkey.*'

Secondary data of individuals aged 15 years and over
were employed in the study. The total sample volume has
been determined to be 9470 household addresses due
to the study’s design. From these households, data were
gathered from a total of 17 084 people.

Outcome variables

The dependent variable in this study is individuals’ expo-
sure to tobacco smoke according to their educational
level (illiterate/unschooled, primary school graduates,
primary education graduates, high school graduates,
university graduates).

This research looked at five different groups, ranging
from the least educated to the most educated. Studies
investigating educational differences in various fields in
the literature were considered to determine the educa-
tion categories.*? #5828 Iy the study, a separate binary
logit model was estimated for each education level. Indi-
viduals enrolled in the study were assigned the code ‘1’ if
they had been exposed to tobacco smoke and ‘0’ if they
had not.

Independent variables

This study’s independent variables are those that are
available in the Turkey Health Survey and emerge as a
result of the literature review. The independent variables
of this study are as follows; age (34 and under, 35-44,
45-54 and 55+), gender (male, female), marital status
(never married, married, divorced/spouse died), employ-
ment status (yes, no), general health status (very good/
good, moderate, poor/very bad), receipt of psychosocial
support health services from primary care health institu-
tions (yes, no), alcohol use (yes, no), tobacco use status
(yes, no) and the ability to afford treatment (yes, no).

In this study, the age variable was included in the model
as a qualitative variable. The inclusion of age as a qualita-
tive variable in the model allows for a more detailed exam-
ination of its variation across age groups.**® Most people
complete their education at an early age and continue it
throughout their adult lives.*® Therefore, 34 and under is
considered as a category. In order to avoid the multicol-
linearity problem in the models, 55 and above are consid-
ered as a category.

Ordinal and nominal variables were defined as dummy
variables to examine the effects of all variables included in
the binary logistic regression model on their categories.87

Analysis method
Survey statistics in Stata V.15 (Stata Corporation) were
used to account for the complex sampling design and
weights. Weighted analysis was conducted.™ The primary
objective was to ascertain, the tobacco exposure of the
participants in the research, as well as the frequency and
percentages of the independent variables. In this study,
the binary logistic regression method was used to investi-
gate differences in tobacco exposure by educational level.
Binary logistic regression was conducted to determine
the risk factors associated with tobacco smoke exposure.
In cases where the result (dependent) variable has two
options (binary/dichotomy), this analysis is used to inves-
tigate the relationship between the dependent variable
and the independent variable(s). Binary logistic regres-
sion not only enables the statistical significance of each
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independent variable as a risk factor to be evaluated, but
also OR to be calculated.”

Patient and public involvement

Patients and/or the public were not involved in the
design, or conduct, or reporting, or dissemination plans
of this research.

RESULTS
Descriptive statistics
This study determined that individuals who are illiterate/
unschooled were exposed to tobacco smoke at a rate of
32.61%, primary school graduates at a rate of 34.32%,
primary education graduates at a rate of 41.75%, high
school graduates at a rate of 41.04% and university grad-
uates at a rate of 40.34%.

Table 1 summarises the findings regarding the factors
that influence an individual’s exposure to tobacco smoke
based on their education level in Turkey.

Model estimation

In the study, it was tested whether there was a multi-
collinearity between the independent variables to be
included in the binary logistic regression model. It is
thought that those with a variance inflation factor values
of 5 or greater exhibit moderate multicollinearity, while
those of 10 or greater exhibit a high degree of multicol-
linearity.59 There is no variable in this study that causes
the problem of multicollinearity between the variables
online supplemental appendix 1.

The estimated binary logistic regression model’s results
are given in table 2. The entire model estimated for all
participants revealed a correlation between education
level and exposure to tobacco smoke. According to table 2,
the variables age (55+), marital status (never married)
and tobacco use were all found to be significant in Model
1, which was estimated for illiterate /unschooled individ-
uals. Age, marital status (divorced/spouse died), general
health status (moderate), receiving psychosocial support
and tobacco use were all significant variables in Model
2, which was estimated for primary school graduates.
Age, gender, general health status (moderate), employ-
ment status and tobacco use were all significant variables
in Model 3, which was estimated for primary education
graduates. The variables age (45-54, 55+), gender, marital
status (never married), general health status (moderate)
and tobacco use were found to be significant in Model 4,
which was estimated for high school graduates. Finally,
it was observed that the variables of age, gender, marital
status (never married) and tobacco use were significant
in Model 5, which was estimated for university graduates.

Table 3 summarises the marginal effects of factors
related to tobacco smoke exposure according to educa-
tion levels are given in table 3.

When it comes to illiterate/unschooled individuals,
those aged 45-54 is 23.3% less likely to be exposed to
tobacco smoke than those aged 34 and under (reference

group). Similarly, an illiterate person aged 55 or over is
91.6% less likely to be exposed to tobacco smoke than
someone aged 34 or under. When the marital status vari-
able is examined, it is discovered that an illiterate indi-
vidual who has never been married is 39.3% less likely
than a married individual to be exposed to tobacco
smoke. A tobacco user who is illiterate is 76.1% more
likely to be exposed to tobacco smoke than a non-user.

Among primary school graduates, an individual aged
35—44 is 14.2% less likely to be exposed to tobacco smoke
than an individual aged 34 or under (reference group).
Similarly, a primary school graduate aged 55 or over is
48.1% less likely to be exposed to tobacco smoke than an
individual aged 34 or under. When the marital status vari-
able is examined, it is discovered that a primary school
graduate with a marital status of divorced/spouse died is
19.8% less likely to be exposed to tobacco smoke than
a married individual. A primary school graduate with a
moderate general health status is 11.7% more likely to be
exposed to tobacco smoke than an individual with a very
good/good general health status. Similarly, a primary
school graduate receiving psychosocial support is 14.5%
more likely to be exposed to tobacco smoke than those
who do not receive psychosocial support. A primary
school graduate who uses tobacco products is 63.4%
more likely to be exposed to tobacco smoke than an indi-
vidual who does not.

Among primary education graduates, an individual
aged 35—44 is 23.6% less likely to be exposed to tobacco
smoke than an individual aged 34 or under (reference
group). Similarly, a primary education graduate aged 55
or over is 56% less likely to be exposed to tobacco smoke
than an individual aged 34 or under. A woman who is
a primary education graduate is 24.8% less likely to be
exposed to tobacco smoke than a man of the same educa-
tion level. It was discovered that the probability of being
exposed to tobacco smoke is 16% higher for a primary
education graduate with a moderate general health status
than an individual with a very good/good general health
status. An employed individual with a primary education
degree is 13.4% less likely to be exposed to tobacco smoke
than an unemployed individual. It was discovered that a
primary education graduate who uses tobacco products is
53.9% more likely to be exposed to tobacco smoke than
an individual who does not.

Among high school graduates, an individual in the
45-54 age range is 25.4% less likely to be exposed to
tobacco smoke than an individual aged 34 or under
(reference group) and an individual aged 55 or over is
31% less likely to be exposed to tobacco smoke than an
individual aged 34 or under. An unmarried high school
graduate is 27.1% more likely to be exposed to tobacco
smoke than a married individual. It was discovered that
a high school graduate with a moderate general health
status is 10.6% more likely to be exposed to tobacco
smoke than an individual with a very good/good general
health condition. It is seen that a high school graduate
who uses tobacco products is 30.3% more likely to be
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Entire model Model 1 Model 2 Model 3 Model 4 Model 5
Variables f (%) f (%) f (%) f (%) f (%) f (%)

34 and under 5800 (33.9) 271 (12.4) 477 (8.5) 1929 (65.1) 1586 (48.9) 1537 (50.1)

45-54 2918 (17.1) 301 (13.7) 1527 (27.2) 320 (10.8) 402 (12.4) 368 (12.0)

Gender

Female 9300 (54.4) 1802 (82.1) 3104 (55.3 1370 (46.2) 1535 (47.3) 1489 (48.5)

Never married 3610 (21.1) 111 (5.1) 245 (4.4) 1263 (42.6) 1081 (33.3) 910 (29.7)

Divorced/spouse died 1748 (10.2) 612 (27.9) 655 (11.7) 123 (4.1) 186 (5.7) 172 (5.6)

Very good/good 9988 (58.5) 580 (26.4) 2514 (44.8) 2129 (71.8) 2381 (73.4) 2384 (77.7)

Poor/very bad 1882 (11.0) 744 (33.9) 786 (14.0) 139 (4.7) 131 (4.0) 82 (2.7)

No 10 557 (61.8) 1913 (87.2) 3763 (67.1) 1905 (64.2) 1873 (57.7) 1103 (36.0)

Alcohol use

Yes 2547 (14.9) 23 (1.0) 570 (10.2) 407 (13.7) 671 (20.7) 876 (28.6)

No 15 955 (93.4) 2057(93.8) 5200 (92.7) 2809 (94.7) 3033 (93.4) 2856 (93.1)

Tobacco use

Yes 5231 (30.6) 313 (14.3) 1688 (30.1) 997 (33.6) 1262 (38.9) 971 (31.7)

No 1349 (7.9) 172 (7.8) 405 (7.2) 309 (10.4) 250 (7.7) 213 (6.9)

Education

Primary school graduates 5612 (32.8) N/A N/A N/A N/A N/A

High school graduates 3246 (19.0) N/A N/A N/A N/A N/A

Model 1: llliterate/ unschooled, Model 2: Primary school graduates, Model 3: Primary education graduates, Model 4: High school graduates; Model 5:
University graduates.

exposed to tobacco smoke than an individual who does  that a university graduate who has never been married is
not. 26.4% more likely to be exposed to tobacco smoke than a

When university graduates are considered, an indi-  married individual. A female university graduate is 15.8%
vidual aged 45-54 is 21.6% less likely to be exposed to  less likely to be exposed to tobacco smoke than a man
tobacco smoke than an individual aged 34 or under  of the same education level. It was also observed that a
(reference group) and an individual aged 55 or over is  university graduate who uses tobacco products is 32.7%
54% less likely to be exposed to tobacco smoke than an  more likely to be exposed to tobacco smoke than an indi-
individual aged 34 or under. The findings demonstrate  vidual who does not.

(=]
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Table 2 Estimated model results for factors affecting individuals’ exposure to tobacco smoke by education level

Variables

Entire model

Model 1

Model 2

Model 3

Model 4

Model 5

p

p

B

B

B

B

Age (reference category: 34 and under)

35-44
45-54
55 +

Gender (reference category: male)

Female

-0.279* (0.059)
-0.388" (0.065)
~0.919* (0.069)

-0.245* (0.044)

Marital status (reference category: married)

Never married

Divorced/spouse died

0.263* (0.056)
-0.1291 (0.072)

-0.302 (0.230)
-0.449 (0.224)
~1.455* (0.205)

-0.197 (0.170)

-0.5521 (0.263)
-0.077 (0.158)

General health status (reference category: very good/good)

Moderate

Poor/very bad

0.128* (0.046)
0.100 (0.073)

Employment status (reference category: no)

Yes

-0.035 (0.046)

~0.128 (0.152)
0.036 (0.160)

-0.01 (0.177)

-0.2391 (0.132)
-0.334% (0.131)
-0.744* (0.135)

-0.087 (0.081)

0.240 (0.160)
-0.289% (0.115)

0.178* (0.077)
0.182 (0.113)

0.102 (0.084)

-0.400* (0.148)
-0.523" (0.159)
-0.874* (0.183)

-0.421* (0.105)

0.051 (0.113)
0.321 (0.232)

0.282% (0.112)
0.153 (0.209)

-0.2271 (0.108)

-0.120 (0.122)
~0.418* (0.154)
-0.502* (0.159)

-0.249* (0.096)

0.466* (0.113)
0.067 (0.199)

0.1847 (0.104)
-0.035 (0.228)

~0.099 (0.100)

-0.365* (0.112)
-0.408* (0.145)
-0.836* (0.161)

-0.263* (0.092)

0.451* (0.102)
0.076 (0.199)

~0.084 (0.114)
~0.110 (0.298)

0.123 (0.103)

Alcohol use (reference category: no)
Yes 0.038 (0.055) -0.807 (0.583)
Psychosocial support (reference category: no)
Yes 0.1407 (0.077) —0.286 (0.249)
Tobacco use (reference category: no)
Yes 0.837* (0.043) 1.312* (0.173)
Ability to afford treatment (reference category: no)
Yes 0.036 (0.070) -0.163 (0.214)

Education (reference category: illiterate/unschooled)

Primary school graduates —0.255* (0.068) N/A
Primary education graduates ~ —0.405* (0.081) N/A
High school graduates —-0.389* (0.079) N/A
University graduates -0.364* (0.080) N/A

Constant -0.163 (0.108) 0.383 (0.296)

0.150 (0.115)

0.2281 (0.132)

1.019* (0.078)

0.177 (0.130)

N/A

N/A
-0.865* (0.179)

~0.060 (0.134) 0.122 (0.105) 0.002 (0.096)

0.283 (0.196) 0.143 (0.173) 0.011 (0.169)

0.990* (0.105) 0.526 (0.092) 0.570* (0.093)

0.005 (0.146) 0.216 (0.166) ~0.146 (0.171)

N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A

-0.365¢% (0.182) -0.754* (0.200)  -0.372% (0.188)

Model 1: llliterate/ unschooled, Model 2: Primary school graduates, Model 3: Primary education graduates, Model 4: High school graduates; Model 5: University graduates.

*p <0.01.
tp <0.10.
+p <0.05.

DISCUSSION

Tobacco use causes significant health problems not only
for those who use them, but also for those who do not,
as tobacco smoke spreads into the environment. Each
year, new evidence regarding the health risks associated
with the exposure of others to tobacco smoke is obtained.
Therefore, it is necessary to understand the factors that
contribute to tobacco smoke in order to reduce the prev-
alence of SHS.

This study used data from 17 084 individuals who
participated in the Turkish Statistical Institute’s 2019
Turkey Health Survey. The factors affecting an individ-
ual’s exposure to tobacco smoke in Turkey according
to their educational level were determined in this study
using binary logistic regression analysis.

The variables of education level, age, gender, marital
status, general health, getting psychosocial assistance
and tobacco smoking status were found to be associated
with exposure to tobacco smoke in Entire Model, which

included the education variable. Furthermore, it was
found in the study that the importance and effect of the
variables in tobacco smoke exposure change depending
on the people’s educational level. As a result, risk vari-
ables for tobacco smoke exposure have been determined
based on educational attainment.

In all of the models, it was determined that there was a
relationship between people’s age and their exposure to
tobacco smoke. It has been determined that people aged
45-54 and 55 and above are less likely to be exposed to
tobacco smoking than people aged 34 and below (refer-
ence group) in Model 1 (illiterate/unschooled) and
Model 4 (high school graduates). All age categories were
found to be statistically significant in Model 2 (primary
school graduates), Model 3 (primary education grad-
uates) and Model 5 (university graduates). It has been
determined that the probability of exposure to tobacco
smoke decreases as age increases.
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Table 3 Marginal effects (ME) of factors associated with individuals’ exposure to tobacco smoke by education level

Entire model Model 1 Model 2 Model 3 Model 4 Model 5
Variables ME ME ME ME ME ME
Age (reference category: 34 and under)
35-44 -0.161* (0.345) -0.151 (0.116) -0.1421 (0.076) -0.2361 (0.091) -0.069 (0.070) -0.216* (0.069)
45-54 -0.229* (0.392) -0.233% (0.115) -0.201* (0.076) -0.315* (0.102) -0.254* (0.098) -0.244* (0.091)
55 + -0.596* (0.046) -0.916* (0.112) -0.481* (0.082) -0.560* (0.128) -0.310* (0.103) -0.540* (0.113)

Gender (reference category: male)
Female -0.152* (0.027)

Marital status (reference category: married)

0.159* (0.033)

-0.0841 (0.047)

Never married

Divorced/Spouse died

-0.131(0.111)

~0.393% (0.198)
-0.052 (0.107)

General health status (reference category: very good/good)

Moderate
Poor/Very bad

Employment status (reference category: no)

0.079* (0.028)
0.062 (0.045)

Yes -0.022 (0.029)
Tobacco use (reference category: no)

Yes 0.024 (0.034)
Psycho-social support (reference category: no)

Yes 0.085t (0.046)
Tobacco use (reference category: no)

Yes 0.492* (0.024)

Ability to afford treatment (reference category: no)
Yes 0.023 (0.044)
Education (reference category: illiterate/unschooled)

Primary school graduates —0.149* (0.039)

Primary education graduates ~ —0.243* (0.047)
High school graduates —0.232* (0.046)
University graduates —-0.216* (0.047)

-0.087 (0.103)
0.024 (0.106)

-0.007 (0.119)

-0.598 (0.467)

-0.199 (0.179)

0.761* (0.084)

-0.108 (0.139)

N/A

N/A

N/A
N/A

-0.057 (0.053)

0.151 (0.097)
-0.198¢ (0.081)

0.117% (0.051)
0.120 (0.073)

0.067 (0.055)

0.096 (0.072)

0.145t (0.081)

0.634* (0.046)

0.119 (0.090)

N/A

N/A

N/A
N/A

-0.248" (0.063)

0.030 (0.066)
0.178 (0.121)

0.160* (0.061)
0.089 (0.118)

-0.134% (0.085)

-0.035 (0.079)

0.157 (0.103)

0.539* (0.054)

0.003 (0.085)

N/A

N/A

N/A
N/A

~0.148 (0.057)

0.271* (0.064)
0.042 (0.123)

0.1061 (0.059)
~0.021 (0.138)

-0.058 (0.059)

0.071 (0.060)

0.082 (0.097)

0.303" (0.052)

0.132 (0.105)

N/A

N/A

N/A
N/A

-0.158" (0.055)

0.264* (0.058)
0.048 (0.124)

-0.051 (0.069)
~0.066 (0.184)

0.074 (0.062)

0.001 (0.057)

0.006 (0.101)

0.327* (0.052)

-0.085 (0.097)

N/A

N/A

N/A
N/A

Model 1: llliterate/ unschooled, Model 2: Primary school graduates, Model 3: Primary education graduates, Model 4: High school graduates; Model 5: University graduates.

*p <0.01.
1p <0.10.
1p <0.05.

There was a relationship between individuals’ gender
and exposure to tobacco smoke only in Model 3 (primary
education graduates) and Model 5 (university gradu-
ates). Women were found to be less likely than men to be
exposed to tobacco smoke in these models.

There was a relationship between people’s marital
status and their exposure to tobacco smoke in all models.
It has been determined that an unmarried individual is
less likely to be exposed to tobacco smoke than a married
individual in Model 1 (illiterate /unschooled). It has been
determined that an unmarried individual is more likely to
be exposed to tobacco smoke than a married individual in
Model 4 (high school graduates) and Model 5 (university
graduates). In Model 2 (primary school graduates), it was
determined that a divorced/widowed person is less likely
than a married person to be exposed to tobacco smoke.

Only in Model 2 (primary school graduates), Model
3 (primary education graduates) and Model 4 (high
school graduates), it was determined that there was
a relationship between the general health status of

individuals and exposure to tobacco smoke. According
to these models, an individual with a moderate general
health status is more likely to be exposed to tobacco
smoke than someone with a very good general health
status.

It was determined that there was a relationship between
persons’ employment status and SHS exposure only in
Model 3 (primary education graduates). According to this
model, a working individual is less likely to be exposed to
tobacco smoke than a non-working individual.

Onlyin Model 2 (primary school graduates), there was a
relationship between receiving psychosocial support and
exposure to tobacco smoke. According to this model, an
individual who received psychosocial support was more
likely to be exposed to tobacco smoke than an individual
who did not receive psychosocial support.

It was determined in all models that there was a rela-
tionship between people’s tobacco use status and their
exposure to tobacco smoke. According to these models,
an individual who smokes tobacco is more likely to be
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exposed to tobacco smoke than someone who does not
smoke.

The study discovered that as one’s age increased,
the likelihood of being exposed to tobacco decreased.
Similar results were obtained in other studies.” ”* ™% As
people age, they realise that tobacco use is a risk factor
for a variety of chronic diseases and develop a greater
awareness of health issues such as quitting smoking.”
Numerous studies have revealed that individuals with
high levels/dangerous/risky use of tobacco appear to be
older than their actual age.”” Furthermore, the reason
for the decline in tobacco use as individuals age may be
their obsession with looking young, which makes them
more cautious about tobacco product use.” On the other
hand, as people age, they take their health more seriously
and have more time and energy to devote to anti-tobacco
campaigns. In this context, as the prevalence of people
who have given up tobacco products increases with
age, the probability of being exposed to tobacco smoke
decreases.”

Individuals who receive psychosocial support are more
likely to be exposed to tobacco smoke than those who do
not receive psychosocial support. Similar findings have
been reported in other studies.” ** Interventions aimed at
reducing SHS exposure can help people’s mental health.
Individual-level therapies, such as education regarding
the dangers of SHS exposure and avoidance techniques,
may also be explored as supplementary strategies for
depression management.

In the study, individuals with a moderate general health
status were found to be more exposed to tobacco smoke
than those with a very good/good general health condi-
tion. According to studies, individuals who care about
their health are more conscientious about avoiding expo-
sure to tobacco smoke.” **

Individuals who are employed were found to be less
exposed to tobacco smoke than those who are unem-
ployed. According to a study that reached a similar
conclusion, the risk of exposure to tobacco increases as
unemployed individuals stay at home longer.” However,
there are studies that conclude that employed individuals
are more exposed to tobacco smoke than unemployed
individuals.”

Individuals who have been exposed to tobacco use for
an extended period of time develop similar health prob-
lems to those who use tobacco products. According to the
study, those who use tobacco products are more exposed
to tobacco smoke than those who do not. Several studies
in the literature reported similar findings.”

Individuals who are illiterate and have never married
were determined to be less likely to be exposed to tobacco
smoke than married individuals. Similar findings have
been reported in the literature.”* On the other hand, the
study discovered that individuals who graduated from
primary school with their marital status as divorced/
spouse died were less exposed to tobacco smoke than
married individuals. Similar results were obtained in
some studies.” *’ Studies have suggested that this may be

due to the fact that the majority of these individuals live
alone and are thus less exposed to smoking at home.”!

According to the study, men are more exposed to tobacco
smoke than women are. Similar results were obtained in
other studies.” On the other hand, some studies in the
literature argue that women are more exposed to tobacco
smoke than men. Studies have reported that this may be
highly correlated with women’s SES.”* Additionally, some
studies have discovered that women are more likely to
be exposed to SHS because they spend more time doing
housework in regulated industries that are less likely to
challenge SHS policies.”

This study is not without limitations. To begin, the study
relies on secondary data. The variables required for statis-
tical analysis are those found in the data set. Additionally,
some variables such as individuals’ occupations, home
ownership status, levels of exposure to tobacco smoke
by parents, siblings, as well as other household members
and friends were not included in the analysis. Further-
more, because the data set did not include information
about the location of tobacco smoke exposure, this
study focused on general SHS exposure. The distinction
between SHS-exposed locations such as homes, public
places, workplaces, restaurants and bars was omitted.
Second, because tests to determine individuals’ exposure
to tobacco smoke could not be conducted in a laboratory
setting, the study relied on the women’s own responses.
The data obtained might be biased as a result of this data
collection method.

This limitation may be overcome in the future by more
objective measures of SHS exposure. Future research
should further explore determinants that cannot be
identified qualitatively. Objective measurement of smoke
inhalation can be helpful in avoiding reporting bias. In
addition, studies must account for variation within coun-
tries and acknowledge that there may be significant differ-
ences in prevalence and determinants between regions
within the same country.

Future research can identify key factors influencing an
individual’s social acceptability of SHS exposure. Identi-
fying these factors is critical when planning and designing
tobacco prevention programmes that target SHS expo-
sure. If health risks are communicated effectively and
guided by the demands of (several) target groups, the
social acceptability of tobacco exposure will be further
reduced.

CONCLUSION

As a result of the study, it is emphasised that men, young
individuals, individuals with moderate and very good
general health status, those who use tobacco, those who
are unemployed and those who receive psychosocial
support should be targeted. These groups require addi-
tional protection against SHS exposure. Appropriate
strategies for reducing SHS exposure should be devel-
oped, taking into account public health strategies for
increasing awareness of the adverse health effects of SHS
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exposure and the determinants of tobacco exposure.
Turkey’s National Tobacco Control Program Action Plan,
coordinated by the Ministry of Health, took effect on 27
January 2015. The strategies outlined in said action plan
include ensuring that society exhibits the right attitudes
and behaviours in response to violations by increasing
awareness that protection fromSHS exposure is a human
right in terms of health, enacting necessary legislative
changes to expand the areas where tobacco and tobacco
products are prohibited, and increasing public aware-
ness and advocacy on the issue. In addition, the National
Tobacco Control Program Action Plan includes strategies
for establishing the necessary system for determining and
regularly monitoring the level of SHS exposure in society,
as well as for initiating and maintaining social support for
passive smoke prevention in homes/living areas/private
properties.

Policies prohibiting tobacco use in public places are
necessary for a variety of reasons. Primarily, the public is
uncomfortable with SHS exposure and views it as harmful
to health. However, the majority of non-smokers take no
personal precautions to avoid exposure to SHS. Govern-
ment agencies must take action to protect non-smokers.
Moreover, restricting tobacco use in public places may
increase the likelihood that people will use fewer tobacco
products or will quit entirely.
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