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ABSTRACT

Objective: Secondhand smoke exposure is defined as the inhalation of smoke by non-smokers from burning tobacco products.
Children are particularly vulnerable to the harmful effects of secondhand smoke exposure due to their physiological characteristics
and developmental status. This study aimed to determine the frequency of passive cigarette smoke exposure among children
under five years of age attending a pediatric outpatient clinic and to identify the social factors influencing this exposure.

Material and Methods: This hospital-based cross-sectional study included 343 children under the age of five and their parents
who presented to the pediatric outpatient clinic of a university hospital for any reason between July 1 and November 1, 2024.
Data were collected using a structured questionnaire administered to parents. Secondhand smoke exposure was defined as
smoking at least one cigarette in the vicinity of the child. Descriptive statistics, chi-square tests, and logistic regression analyses
were performed using SPSS v20.0.

Results: The frequency of secondhand smoke exposure among children under five was 22.2%, while 49.3% of parents reported
smoking at home. Secondhand smoke exposure was significantly associated with residential area, father’s years of education,
household income sufficiency, and maternal exposure to smoking during pregnancy. Children living in rural areas and those with
fathers who had five or fewer years of education or with insufficient household income were at higher risk of exposure. Maternal
exposure to smoking during pregnancy increased the child’s risk of passive exposure 13.69-fold (95% Cl: 6.561-28.577).

Conclusion: Secondhand smoke exposure to cigarette smoke in young children remains a significant public health problem
strongly linked to socioeconomic and sociocultural factors. Legal bans on indoor smoking alone have not sufficiently reduced
exposure; targeted public health interventions and parental education are urgently needed to protect children’s health.
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Kuzeydogu Anadolu bdlgesinde yasayan ¢cocuklarda ikinci el sigara
dumanina maruz kalma sikligi ve etkili sosyal faktorlerin belirlenmesi

OzZET

Amag: Pasif sigara dumani maruziyeti, sigara igmeyenlerin titiin Grinlerinin yanmasindan kaynaklanan dumani solumasi olarak tanimlanir. Cocuklar,
fizyolojik 6zellikleri ve gelisimsel durumlari nedeniyle pasif maruziyetin zararh etkilerine karsi 6zellikle hassastir. Bu galisma, bir Universite hastanesinin
pediatri poliklinigine basvuran bes yas alti ¢ocuklarda pasif sigara dumani maruziyet sikligini ve bu maruziyeti etkileyen sosyal faktorleri belirlemeyi
amaglamaktadir.

Gereg ve Yontemler: Bu hastane temelli kesitsel ¢alisma, 1 Temmuz—1 Kasim 2024 tarihleri arasinda herhangi bir nedenle Universite hastanesinin
pediatri poliklinigine basvuran bes yas alt1 343 gocuk ve ebeveynlerini kapsamaktadir. Veriler, ebeveynlere uygulanan yapilandirilmis bir anket araciligiyla
toplanmistir. Pasif maruziyet, gocugun bulundugu ortamda en az bir sigara igilmesi olarak tanimlanmistir. Tanimlayici istatistikler, ki-kare testi ve lojistik
regresyon analizleri SPSS v20.0 kullanilarak yapilmigtir.

Bulgular: Bes yas altindaki ¢ocuklarda pasif maruziyet siklig1 %22,2, ebeveynlerin evde sigara igme sikhigi ise %49,3 olarak bulunmustur. Pasif maruziyet;
yerlesim alani, babanin egitim yili, hane gelirinin yeterliligi ve gebelik déneminde annenin sigaraya maruziyeti ile anlamli iliski gostermistir. Kirsal bolgede
yasayan c¢ocuklar, babasi bes yil ve daha az egitim almis olanlar veya gelir diizeyi yetersiz olanlar daha yiksek risk altindadir. Gebelikte annenin sigaraya
maruz kalmasi, ¢ocugun pasif maruziyet riskini 13,69 kat artirmistir (%95 GA: 6,561-28,577).

Tartigsma: Kiglk gocuklarda pasif sigara dumani maruziyeti, sosyoekonomik ve sosyokiiltiirel faktorlerle yakindan iligkili énemli bir halk saghgi sorunu
olmaya devam etmektedir. Kapali alanlarda sigara igmeyi yasaklayan yasal diizenlemeler tek basina yeterli olmamis; cocuklarin saghigini korumak igin

hedeflenmis halk saghgi miidahaleleri ve ebeveyn egitim programlarina acil ihtiyag vardir.

Anahtar Kelimeler: Cocuklar; pasif igicilik; ikinci el sigara maruziyeti.
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INTRODUCTION

Tobacco use is a major global health crisis, causing the death
of more than 8 million people every year. While more than
7 million of these deaths result directly from tobacco use,
approximately 1.3 million are due to exposure of nonsmokers
to secondhand smoke (1). Secondhand smoke exposure is
defined as the inhalation of smoke emitted by others who
smoke or from burning tobacco products by individuals who
do not smoke themselves (2). Even 30 minutes of exposure
to others’ tobacco smoke can induce physical effects identical
to those observed in long-term active smokers. While
secondhand smoke exposure leads to various health problems
in both adults and children, children are more severely affected
(3). Children’s ability to metabolize hazardous chemicals is
not fully developed during the early stages of life, rendering
them more vulnerable compared to adults (4). Indeed, studies
have shown that children of smoking parents are more likely
to develop respiratory diseases than those of nonsmoking
parents. Furthermore, secondhand smoke exposure has been
found to increase the risk of sudden infant death, exacerbate
asthma attacks, and elevate the likelihood of neurobehavioral
disorders and cardiovascular diseases in adulthood (3, 5-7).

Secondhand smoke is also classified as a carcinogen, and
exposing children to it is increasingly viewed as a form of
child abuse (8). Children are most commonly exposed to
secondhand smoke in their own homes (9). Therefore, the
behavior of parents or family members with regard to smoking
becomes important. The aim of this study was to determine
the frequency of secondhand smoke exposure among patients
presenting to a pediatric outpatient clinic and identify the
social factors influencing this exposure.

MATERIAL AND METHODS

The study population consisted of children under five years
of age who presented to the pediatric outpatient clinic of a
university hospital. Based on hospital records, a total of 4,957
visits were recorded in 2023. Assuming a comparable number
of patient visits in 2024, the study population was estimated
and defined as 4,957 children for the purpose of this research.
The sample size, calculated using the Epi-Info program with a
50% prevalence, 95% confidence interval, and 5% margin of
error, was determined to be 357 children (10). The dependent
variable was the passive exposure status of children aged 0-5
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years to secondhand smoke. Independent variables included
sociodemographic characteristics related to the family,
mother, and child (family’s residence, mother’s education and
occupation, mother’s health insurance, father’s education
and occupation, number of persons per room, family income,
number of children in the family, presence of a smoker in the
household, smoking inside the home, mother’s exposure to
smoke during pregnancy, and presence of a child’s room).

The data collection form was developed based on a literature
review and the Tirkiye Demographic and Health Survey (2,
11). Prior to the study, ethical approval (No: 478/17) was
obtained from the Clinical Research Ethics Committee of Kafkas
University Faculty of Medicine. The study was conducted in
accordance with the Declaration of Helsinki. Informed consent
was obtained from all participants. Data were collected via face-
to-face interviews with parents of children presenting to the
pediatric outpatient clinic who volunteered to participate. After
reaching 357 parents, 14 were excluded from the study due to
poor data quality. Parents of 343 pediatric patients participated
in the study.

Statistical Analysis

SPSS v20.0 (IBM SPSS Statistics for Windows, Version 20.0;
Armonk, NY, USA) package program was used for the analyses.
Descriptive statistics were presented using frequency and
percentage. Chi-square analysis was used for pairwise
comparisons and Backward LR logistic regression analysis was
used to determine causal effects.

RESULTS

The study was conducted with 343 parents of children under five
years of age. The frequency of smoking in the presence of a child
under five was 22.2%. Table 1 shows the effect of independent
variables on secondhand smoke exposure. There were statistically
significant associations between secondhand smoke exposure
and place of residence (p=0.002), mother’s education status
(p<0.001), mother’s employment status (p=0.004), father’s
employment status (p=0.022), father’s years of education
(p<0.001), persons per room (p=0.001), family income status
(p<0.001), number of children (p<0.001), presence of smokers
in the household (p<0.001), smoking inside the home (p<0.001),
mother’s exposure to smoking during pregnancy (p<0.001), and
presence of a children’s room (p=0.008).

Independent variables that were statistically significant in
bivariate analyses were included in the logistic regression
analysis. Compared with reference categories, the odds of
smoking in the presence of the child were 2.28 times higher
among those living in rural areas (95% Cl: 1.061-4.895), 2.90
times higher when the father had < 5 years of education
(95% Cl: 1.355—-6.188), 3.61 times higher when family income
was insufficient (95% Cl: 1.277-10.208), 8.98 times higher in
households with smoking inside the home (95% Cl: 3.654—
22.064), and 13.69 times higher when mothers were exposed
to smoking during pregnancy (95% Cl: 6.561-28.577) (Table 2).
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DISCUSSION

In this study, exposure to secondhand cigarette smoke—
estimated by the World Health Organization (WHO) to cause
approximately 600,000 premature deaths annually—was
addressed (12). The aim of the study was to determine the
frequency of secondhand smoke exposure and the social
factors affecting this frequency in children under five years of
age. Among children under five years of age presenting to the
pediatric outpatient clinic, the frequency of secondhand smoke
exposure was found to be 22.2%, and the frequency of parents
smoking at home was 49.3%. Hajizadeh and Nandi reported a
32% prevalence of secondhand smoke exposure among children
aged 0-5 years (13). The WHO has stated that 38% of students
aged 13-15 years in the Eastern Mediterranean Region are
exposed to secondhand smoke at home, and in many countries,
only one-fourth of homes are identified as smoke-free (14).

In a study by Mbulo et al. (15) covering 21 countries, exposure
to secondhand smoke at home among children under 15 years
ranged from 4.5% to 79%. In studies conducted with children
aged five years and younger, exposure to secondhand smoke
at home was reported at rates of 9.9%-22% in the United
States; 4.7% in Norway; 71.8% in Spain; 55.4% in Iran; 37.5%
in Germany; and 45.9% in a study involving primary school
children in 11 countries of the European Union (16-22). In a
study conducted with primary school children in Tirkiye, the
frequency of secondhand smoke exposure was found to be
59.9%, and a study conducted with newborns reported a 64%
frequency of secondhand smoke exposure (2, 23). In the study
by Akcay and Ozcebeci, it was found that 47.3% of parents
smoked at home, 30.1% smoked in the car with children present,
and the prevalence of secondhand smoke exposure was found
to be 70.6% (24). Although these rates are similar to those
reported in Turkish studies, they are higher than those reported
in international publications. In order to prevent secondhand
and thirdhand smoke exposure, Tirkiye has prohibited the
consumption of tobacco products in public and private spaces
since 2008 (25). This regulation aims to prevent smokers from
threatening the health of others. However, the high prevalence
of secondhand smoke exposure among children suggests a
lack of public awareness regarding the purpose of the ban and
insufficient parental understanding of this issue.

In the present study, when urban residence was used as the
reference, children living in rural areas had 2.28 times higher
exposure to secondhand smoke (Cl: 1.061-4.895). A study
analyzing data from 26 low- and middle-income countries
reported higher secondhand smoke exposure among children in
rural areas compared to urban areas in most of these countries
(13). A U.S. study on middle and high school students found
that children in rural areas had higher exposure to secondhand
smoke at home (OR: 1.26; 95% Cl: 1.15-1.38) and in vehicles
(OR: 1.50; 95% ClI: 1.35-1.65) compared to urban youth (26).
Similarly, a study in India reported higher rates of secondhand
smoke exposure at home in rural versus urban areas (27).
Consistent with the literature, this finding may be attributed to
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Table 1. The effect of social factors on exposure to

Independent variables Exposure to secondhand smoke Total n (%)** x? P
No Yes
n (%)* n (%)*

Place of residence 10.078 0.002
Rural 66 (66.7) 33(33.3) 99 (28.9)
Urban 201 (82.4) 43 (17.6) 244 (71.1)

Mother’s education (years) 14.937 0.000
5 years 145 (70.7) 60 (29.3) 205 (59.8)
8 years 122 (88.4) 16 (11.6) 138 (40.2)

Mother’s occupation 10.973 0.004
Formal employment 64 (91.4) 6(8.6) 70(20.4)
Informal employment 26 (66.7) 13 (33.3) 39 (11.4)
Unemployed 177 (75.6) 57 (24.4) 234 (68.2)

Mother’s health insurance 3.424 0.069
Green card 119 (73.5) 43 (26.5) 162 (47.2)
Social security institution 148 (81.8) 33(18.2) 181 (52.8)

Father’s occupation 7.622 0.022
Formal employment 132 (84.6) 24 (15.4) 156 (45.5)
Self-employed 53 (72.6) 20 (27.4) 73 (21.3)
Unemployed/ Occasional worker 82 (71.9) 32(28.1) 114 (33.2)

Father’s education (years) 14.051 0.000
<5 years 64 (64.6) 35(35.4) 99 (28.9)
6 years 203 (83.2) 41 (16.8) 244 (71.1)

Number of people per room 10.356 0.001
>2 persons 153 (72.2) 59 (27.8) 212 (61.8)
<1 person 114 (87.0) 17 (13.0) 131 (38.2)

Income level 12.699 0.000
Insufficient/ Barely sufficient 189 (73.3) 69 (26.7) 258 (75.2)
Good enough 78 (91.8) 7(8.2) 85 (24.8)

Number of children 12.631 0.000
<2 children 146 (85.9) 24 (14.1) 170 (49.6)
>3 children 121 (69.9) 52(30.1) 173 (50.4)

Household smokers 48.943 0.000
Parents 111 (66.1) 57(33.9) 168 (49.0)
Other members 20 (58.8) 14 (41.2) 34 (9.9)
None 133 (84.2) 25 (15.8) 158 (44.3)

Smoking at home 63.133 0.000
Yes 101 (59.8) 68 (40.2) 169 (49.3)
No 166 (95.4) 8(4.6) 174 (50.7)

Mother’s exposure to smoking during pregnancy 123.506 0.000
Yes 28(33.7) 55 (66.3) 83 (24.2)
No 239 (91.9) 21(8.1) 260 (75.8)

Children’s room 7.506 0.008
Present 163 (83.2) 33(16.8) 196 (57.1)
Absent 104 (70.7) 43 (29.3) 147 (42.9)

Total 267 (77.8) 76 (22.2) 343 (100.0)

n: Number; *: Row percentage; **: Column percentage.
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Table 2. Logistic regression analysis of fac

Independent Variables B SE
Residence
Rural 0.824 0.390

Urban (reference)
Father’s education
<5 years 1.063 0.387
>6 years (reference)
Household income
Insufficient 1.284 0.530
Sufficient (reference)
Smoking at home
Yes 2.195

No (reference)

0.459

Mother’s exposure to smoking
during pregnancy

Yes 2.617
No (reference)

0.375

rural residents’ lower socioeconomic status, lower education
levels, and inadequate health literacy compared to urban
populations.

In the present study, when fathers with 6 or more years of
education were used as the reference, the rate of secondhand
smoke exposure at home was 2.90 times higher among
children of fathers with 5 or fewer years of education (Cl:
1.355-6.188). Parents’ educational level and smoking behavior
are associated with children’s exposure to secondhand smoke
(28). Similar to our findings, a study in Spain found that higher
paternal education was associated with lower secondhand
smoke exposure in children (29). Children of parents with low
education levels were reported to have up to tenfold higher
risk of secondhand smoke exposure (OR: 1.08-10.4) (30).
Another study on Portuguese children revealed that children of
fathers and mothers with low education levels had 1.57 times
(p=0.032; CI=[1.04; 2.37]) and 1.80 times (p=0.003; CI=[1.23;
2.64]) higher likelihood of secondhand smoke exposure at
home, respectively, compared to children of parents with the
highest education levels (31).

Among the social determinants of health, poverty has a
negative impact on health, while higher income and social
status are linked to better health outcomes (31). A father’s
unemployment or lack of a professional occupation reduces
household income. In the present study, children faced a higher
risk of secondhand smoke exposure when household income
was insufficient or when the father was unemployed or not
working in the public/private sector. The literature supports the
association between low income, fathers working low-status

Wald

4.463

7.529

5.860

22.895

48.603
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Dependent variable: Smoking in the presence of the child (Passive exposure to cigarette smoke)

p Odds ratio %95 Cl (Min-Max)

0.035 2.28 1.061-4.895
1

0.006 2.90 1.355-6.188
1

0.015 3.61 1.277-10.208
1

0.000 8.98 3.654-22.064
1

0.000 13.69 6.561-28.577
1

B: Regression coefficient; SE: Standard Error; Cl: Confidence Interval; Min: Minimum; Max: Maximum.

jobs or being unemployed, and secondhand smoke exposure
among children (20, 21, 32-36). It has been reported that
children from poorer households are more frequently exposed
to secondhand smoke (13). In a German study of families
with children aged three years and younger, households
with at least one of the parents unemployed had a 2.38-fold
increase in home smoking compared to households without
any of the parents unemployed (95% Cl: 1.54-3.68) (21). Not
only at the family level but also nationally, low socioeconomic
status has been shown to increase the risk of tobacco smoke
exposure (22). Employment in low-paying jobs poses a risk for
secondhand smoke exposure, as with other health parameters.
Approximately 80% of the world’s 1.3 billion tobacco users
reside in low- and middle-income countries (1). In the present
study, households with lower incomes also demonstrated
higher rates of tobacco use and secondhand smoke exposure.
Financial hardship, along with social and psychosocial stressors,
may trigger smoking in low-income individuals. Limited access
to smoking cessation services in this group may further impede
quitting. Employment in low-paying jobs poses a risk for
secondhand smoke exposure, as with other health parameters.
Moreover, those employed in the public or private sector are
obliged to comply with workplace tobacco bans, which may
increase their awareness and reduce smoking at home.

In the present study, compared to smoke-free homes,
households with smoking exhibited an 8.98-fold increased risk
of secondhand smoke exposure (Cl: 3.654-22.064), and the
prevalence of parental smoking at home was 49.3%. A Spanish
study reported that 39.0% of children aged 4-5 were exposed
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to secondhand smoke at home (37). Another study found that
maternal current smoking increased a child’s secondhand smoke
exposure risk by 3.31 times (vs. nonsmoking mothers), though
the presence of other adult smokers in the home showed no
significant association with exposure in the child’s room (38).

A German study noted smoking in 35.1% of homes, where
maternal smoking significantly elevated children’s urinary
cotinine/creatinine ratios, while paternal smoking only had a
significant effect if the mother did not smoke. Children with
only smoking mothers had urinary cotinine/creatinine ratios
similar to or higher than those with two smoking parents (39).
A systematic review identified a strong association between
parental/household smoking and children’s secondhand smoke
exposure. Children of smoking mothers had a 7-fold higher risk
(OR: 2.1-6.9), while those with two smoking parents had a
13.5-fold higher risk (OR: 2.9-13.5) of exposure to secondhand
smoke at home. These findings underscore the critical need to
enhance maternal awareness to reduce children’s exposure to
secondhand smoke.

The higher frequency of smoking at home and secondhand
smoke exposure observed in the present study compared to
others may stem from the study region being among Tiirkiye’s
socioeconomically lowest provinces, coupled with subzero
winter temperatures that increase time spent at home.

In the present study, it was found that 24.2% of the
mothers were exposed to tobacco smoke during pregnancy.
Furthermore, compared with mothers not exposed to tobacco
smoke during pregnancy, children of mothers who were
exposed had a 13.69-fold increased risk of secondhand smoke
exposure (95% Cl: 6.561-28.577). Among pregnant women, the
prevalence of secondhand smoke exposure ranges from 24% to
92%. Contributing factors include lack of knowledge, absence of
comprehensive smoking bans, and low social status of women
(40). Consistent with our findings, in a study involving Iranian
pregnant women, the rate of secondhand smoke exposure
was 23.1%. Women exposed to secondhand smoke had
lower knowledge and perception scores about such exposure
compared with unexposed women (41).

In a study conducted in China, Mao et al. (42) reported that
smoking was culturally embedded not only in social interactions
but also in familial relationships. Women expressed concern
that actively confronting male relatives who smoke—especially
fathers-in-law—would harm family harmony, and thus non-
smoking women were reluctant to challenge smoking family
members. Patriarchal norms and women’s inability to oppose
their husbands’ smoking habits were identified as factors related
to prenatal secondhand smoke exposure. Various barriers to
maintaining a smoke-free home during pregnancy include low
self-efficacy, lack of awareness, and cultural and social obstacles.
Moreover, the presence of smokers around the mother during
pregnancy suggests that postnatally these individuals will
continue to be around her, perpetuating the child’s secondhand
smoke exposure. Thus, prenatal secondhand tobacco smoke
exposure is a key indicator of the child’s subsequent exposure.

JOUR UMRANIYE PEDIATR 2025;5(2):65-72

The primary risk factors for high childhood exposure to
secondhand smoke are closely linked to low socioeconomic
and developmental conditions. Eliminating these health risks
requires broader societal advancement and development.

Turkiye, an early signatory tothe WHO Framework Conventionon
Tobacco Control and a pioneer in adopting MPOWER (Monitor,
Protect, Offer, Warn, Enforce, Raise) measures, has banned
tobacco use in enclosed public spaces since July 2009. However,
current and prior field studies indicate no reduction in infants’
secondhand smoke exposure despite legal restrictions (2, 23).
A public health approach prioritizing community engagement
in healthcare services is essential to combat tobacco use and
secondhand smoke exposure. Legal measures alone, unless
internalized by society, fail to become lifestyle norms or achieve
the desired outcomes. There is a need for public education that
clarifies the rationale behind indoor smoking bans and fosters
awareness of the risks associated with secondhand smoke
exposure. Studies show that moderate knowledge about the
consequences of secondhand smoke exposure has protective
effects (35).

CONCLUSION

Childhood secondhand smoke exposure remains a significant,
unresolved, and neglected public health issue. Exposure to
secondhand tobacco smoke is entirely preventable yet poses
serious risks to children’s health, well-being, and development.
Following public smoking bans, healthcare professionals must
emphasize to parents the importance of controlling exposure
in private spaces. Prenatal care providers should educate
both parents and extended family members during maternal
check-ups. The results obtained in the present study may aid in
designing and implementing future educational interventions.
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