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ABSTRACT

Aim: The aim of this study was to evaluate the relationship between passive smoking and dental caries to which children 1-12 years old
are exposed to smoke by their parents and the factors affecting this relationship. Material and Methods: The examination data of 900
children aged 1-12 years who were admitted to Zonguldak Bulent Ecevit University, Faculty of Dentistry, Department of Pediatric
Dentistry between December 2020 and May 2021 for various reasons and underwent routine examinations and met the study criteria were
retrospectively analyzed. Sociodemographic characteristics, passive smoking status and dmft/DMFT scores of the children were recorded.
The relationship between passive smoking status and dmft/DMFT scores and the factors affecting this relationship were analyzed. Results:
Statistically significant correlation was found between passive smoking status and dmft/DMFT scores of children (p=0.000). At the same
time, a significant relationship was found between passive smoking and income level (p<0.05). However, no significant relationship was
found between passive smoking and sex and parental education level (p>0.05). Conclusion: Passive smoking is thought to be a risk factor
in caries formation. Therefore, it is important to reduce exposure to passive smoking in order to protect both oral and dental health as well
as general health of children.
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1-12 Yas Arasi Cocuklarda Pasif Sigara Iciciligi ile Ciiriik Deneyimi Arasindaki

Iliski ve Etkileyen Faktorler
oz
Amag: Bu calismanin amaci, 1-12 yas arasi ¢ocuklarin ebeveynleri tarafindan maruz birakildig: pasif icicilik durumu ile dis ciiriikleri
arasindaki iliskinin ve bu iliskiyi etkileyen faktérlerin degerlendirilmesidir. Gereg ve Yontem: Zonguldak Biilent Ecevit Universitesi Dis
Hekimligi Fakiiltesi Pedodonti Anabilim Dali Klinigi’ne Aralik 2020-May1s 2021 tarihleri arasinda gesitli sebeplerle bagvurmus ve rutin
muayene iglemi yapilmus, calisma kriterlerini saglayan 1-12 yag arasindaki 900 ¢ocuga ait muayene verileri retrospektif olarak incelendi.
Cocuklarin sosyodemografik 6zellikleri, pasif sigara igicilik durumu ve dmft/DMFT skorlar kayit altina alindi. Cocuklarm pasif igicilik
durumu ile dmft/DMFT skorlar arasindaki iliski ve bu iligkiyi etkileyen faktorler incelendi. Bulgular: Sonuglar incelendiginde gocuklarin
pasif icicilik durumu ile dmfyDMFT skorlar arasinda istatistiksel olarak anlaml iliski tespit edildi (p=0.000). Ayn1 zamanda pasif sigara
iciciligi ile gelir diizeyi arasinda anlamli bir iliski bulundu (p<0.05). Ancak pasif sigara igiciligi ile cinsiyet, ebeveynlerin egitim durumu
arasinda anlamh iligki saptanmadi (p>0.05). Sonug¢: Pasif sigara igiciligi ¢iiriik olusumunda bir risk faktorii olabilecegi diistiniilmektedir.
Bu sebeple ¢ocuklarm hem agiz ve dig sagligi hem de genel sagliginin korunmasi agisindan pasif sigara iciciligine maruziyetin azaltilmasi
onemlidir.
Anahtar Kelimeler: Sigara Dumani, Cocuk, Dis Ciiriigii, Pasif Icicilik.
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INTRODUCTION

Dental caries is a preventable, chronic, infectious,
contagious and multifactorial disease (Touger-Decker and
van Loveren, 2003). Cariogenic bacteria, fermentable
carbohydrates, host and sufficient time are the main
components that play a role in caries development, a
disturbed balance between protective and risk factors
affects the commencement and development of dental
caries. The known risk factors for caries contain high
numbers of acidogenic and cariogenic bacteria in the
mouth, decreased salivary flow rate and buffering capacity,
sensitive tooth surface, presence of maladapted dental
restorations, inadequate oral hygiene habits, high intake of
fermentable carbohydrates, inadequate knowledge and
attitudes towards oral care habits (Chin, Kowolik and
Stookey, 2015; Gonzalez-Valero et al., 2018; Harris,
Nicoll, Adair and Pine 2004). It is also argued that other
factors such as gender, environmental, genetics, age and
smoking affect the development of dental caries (Bartal,
2001).

Passive smoking, is defined as the inhalation of smoke and
all detrimental substances released as a result of the
combustion of tobacco products by non-smokers in open or
closed areas (Avsar, Darka, Topaloglu and Bek 2008;
Jenkins, Tomkins and Guerin 2000). According to a report
published by the World Health Organization in 2009, it was
reported that 700 million children are exposed to cigarette
smoke by their own parents, mostly at home (WHO, 2009).
In Turkey, passive smoking was reported to be 81.3% in
the primary school period (Ersu et al., 2004). The fact that
children exposed to passive smoking have smaller bronchi
and less developed immune systems causes children to be
more affected by this situation. Passive smoking is reported
to increase susceptibility to cancer, heart disease, asthma,
respiratory diseases and neurological problems (Avsar et
al., 2008; Florescu et al., 2009). In addition to systemic
diseases, passive smoking also affects dental development,
oral and dental health in children (Avsar, Topaloglu and
HazarBodrumlu  2013). Passive smoking causes
suppression of the immune system and vitamin C
deficiency in children, leading to an increase in the number
of cariogenic bacteria. On the other hand, when a mother
who smokes and breastfeeds her baby, she plays a role in
the progression of dental caries by causing oral
transmission of toxic products to the baby and early
colonisation of Streptococcus mutans. (Avsar et al., 2008;
Avsar, Darka, Hazar Bodrumlu and Bek 2009; Bernabé,
MacRitchie, Longbottom, Pitts and Sabbah 2017; Strauss,
2001). In addition, passive smoking affects the function
and structure of the salivary glands, causing a decrease in
salivary flow rate, buffering capacity and protective factors
in the composition of saliva, leading to an increase in S.
mutans colonization (Avsar et al., 2009). It is stated that
environmental cigarette smoke negatively affects oral and
dental health because it contains more than 4.000 chemical
products (WHO, 2009). There is a lack of research
investigating the correlation between passive smoking and
dental caries in a significant sample size. The aim of this
research was to evaluate the relationship between
environmental tobacco smoke and caries and the factors

affecting this relationship in children exposed to passive
smoking by their parents.

MATERIALS AND METHODS

Design, setting, and sample

In this study, the examination records of 1.500 children
who participated to Zonguldak Bulent Ecevit University
Faculty of Dentistry, Department of Pediatric Dentistry
between December 2020 and May 2021 for various
reasons and underwent routine examination procedures
were retrospectively analyzed. The null hypothesis is that
there is no relationship between passive smoking and
dental caries.

Data collection

As a result of this examination, 900 examination forms of
900 systemically healthy children aged 1-12 years without
any syndromes and dental anomalies were evaluated. The
patients with systemic disease, who wuse regular
medication, had dental anomalies, and had a history of
dental trauma were excluded from the study. Based on
reference article results, with 95% confidence (1-a)), 95%
test power (1-B), and 2=0.105 effect size, the total number
of cases to be included in the study was determined as 285.
Age, sex, the reason for presentation to the clinic, smoking
status of parents, family income level, educational level of
parents and dmft/DMFT(decayed, missed, filled teeth)
scores of children were recorded from the examination
records of the patients. The data were collected in a blinded
by a single researcher who is a specialist in pediatric
dentistry. Based on these data, dmft/DMFT scores, parental
education level and family income level were compared
between children with and without passive smoking. At the
same time, children who were passive smokers were
grouped as children whose mothers smoked, children
whose fathers smoked and children whose both parents
smoked and their dmft scores were evaluated.

Statistical analysis

Descriptive statistical data (number, percentage, mean,
standard deviation, minimum, maximum and median) were
presented in the study. In the statistical analysis, the
normality assumption was first checked with the Shapiro
Wilk test. Mann Whitney U test was used to evaluate the
difference between the averages of two independent groups
that did not fit the normal distribution. Kruskal Wallis test
was utilised to evaluate the means of three or more groups
that did not have normal distribution. In the evaluation of
the relationship between variables, Pearson Chi-Square test
was used when the sample size assumption (expected
value>5) was met; Fisher's Exact test was used when it was
not met. Multinominal Logistic Regression analysis was
utilised to model the dependent variable with independent
variables. The datas were analysed in IBM SPSS 25
programme.

Ethical considerations

Ethics committee approval was received from Zonguldak
Bulent Ecevit University Non-Interventional Clinical
Research Ethics Committee with the decision dated
14.06.2023 and numbered 2023/12.



RESULTS

Within the scope of the study, 900 children, 474 (52%)
girls and 426 boys (47.3%) aged 1-12 years, were
evaluated. The mean age of the children in the current

Table 1. Smoking status of the family.

study was 7.15 years. The mean dmft/DMFT index scores
of the children were 6.57. The smoking status of the
children is shown in Table 1.

parents of the

n %

. . Yes 422 46.9
Smoking status of the family No 78 31
Mother 62 14.7

The smoker Father 271 64.2
Both of them 89 21.1

In the study, the significant difference was found between
passive smoking and income level (p<0.05). It was
observed that children of middle-income families were
more exposed to passive smoking. No significant

Table 2. Demographic characteristics of children and passive smoking status.

differences were found between smoking status and sex,
mother's and father's levels of education (p>0.05) (Table

2).

Passive Smoking
Girl Yes No Test value p

n 226 248

S % 47.7 52.3

€X %S.D. 53.6 51.9
Boy a 196 230 0.251 0.616

% 46.0 54.0

%S.D. 46.4 48.1

Low n 16 22

% 42.1 57.9

%S.D. 38 4.6

. Middle n 226 210
51 i‘:ﬁ monthly % 51.8 482 8.308 0.016*

%S.D. 53.6 43.9

High n 180 246

% 423 57.7

%S.D. 42.7 51.5

No education n 3 2

% 60.0 40.0

%S.D. 0.7 04

Primary School | n 88 106

% 454 54.6

%S.D. 20.9 22.2

Middle School | n 104 96

% 52.0 48.0

Mother's education %S.D. 24.6 20.1
level High School n 159 172 6.208 0287

% 48.0 52.0

%S.D. 37.7 36.0

University n 62 91

% 40.5 59.5

%S.D. 14.7 19.0

MSc/PhD n 6 11

% 353 64.7

%S.D. 1.4 2.3




Table 2 (continue). Demographic characteristics of children and passive smoking status.

Test p
value
No education n 0 1
% 0.0 100.0
%S.D. 0.0 0.2
Primary school n 71 79
% 47.3 52.7
%S.D. 16.8 16.6
Middle school n 101 84
% 54.6 454
0,
Father's education level High school n/oS.D. 21362 1179'2 9.408 0.094
% 46.1 53.9
%S.D. 39.3 40.7
University n 78 104
% 42.9 57.1
%S.D. 18.5 21.8
MSc/PhD n 6 15
% 28.6 714
%S.D. 14 3.1

*p<0.05 and S.D: Smoking status.

In present study, the significant relationship was found
between the mean ages of children according to passive
smoking status (p<0.05). The mean age of children who
were passive smokers was higher than the mean age of
children who were not passive smokers. The significant
relationship was found between the mean dmft/DMFT

index scores of children according to parental smoking
status (p<0.05). The mean dmft/DMFT score of children
exposed to cigarette smoke was higher than the mean
dmft/DMFT score of those who were not exposed (Table
3).

Table 3. Comparison of age and dmft/DMFT scores of children according to passive smoking.

Cigarette smoke n X Standard | Median Rank Test P
exposure deviation average value
Yo 422 | 7.46 3.26 59 473.07 91333.0

Age e 0.014%
No 478 | 6.87 3.20 7 430.57
Yes 420 | 7.27 4.14 5.8 493.04 82093.5 | 0.000*

dmft/DMFT
No 478 | 5.94 436 6 411.24

*p<0.05

In the study, no significant difference was found between
the mean dmft/DMFT scores of children according to the

parents who smoked at home (p>0.05) (Table 4). The null
hypothesis is rejected.

Table 4. dmft/DMFT scores of children according to smoking parents.

dmft/DMFT | Smoking n X Standard | Median Rank Test P
Parents deviation average statistic
Mother 62 | 8.0484 4.622 8 232.12
Father 269 | 7.1078 4.085 7 206.47 2.3300 | 0.31
Both of them 89 | 7.2247 3.945 7 207.61




DISCUSSION

Environmental tobacco smoke refers to the mixed of main
smoke exhaled and side stream smoke that contamines the
air where tobacco is smoked. Exposure to environmental
tobacco smoke is called passive smoking (Chan-Yeung &
Dimich-Ward, 2003). Tobacco and tobacco smoke contain
more than 4.000 different compounds, containing tar,
carbonmonoxide, hydrogen  cyanide, ammonia,
formaldehyde, benzen and nicotine (John, Savitz and
Sandler 1991). Cigarettes account for approximately 65-
85% of global tobacco use. Approximately 20-80% of the
World population is affected by the damaging effects of
cigarette smoke. The negative effects of passive smoking
are similar to those of active smoking and children are
more vulnerable to those effects than adults in the first
years of life (Bartal, 2001). Children are exposed to passive
smoking in many different ways. In the prenatal period by
the mother being an active or passive smoker, and in the
postnatal period if the child being exposed to cigarette
smoke by parents and other family members lead to
passive smoking in children (Majorana et al., 2014;
Tanaka, Miyake and Sasaki 2010).

In the current study, we investigated the impact of passive
smoking on dental caries in children aged 1-12 years. The
results show that children who were passive smokers had
higher dmftyDMFT index scores. Mosharrafian et al.
(Mosharrafian, Lohoni and Mokhtari 2020) also reported
that a significant relationship between caries and
secondhand smoking in children and children who exposed
to cigarette smoke have been found to have more caries. It
has been reported that this may be related to the cotinine in
cigarettes affecting oral tissues and increasing plaque
accumulation. Similarly, Nayani et al. (Nayani et al., 2018)
evaluated the relationship between environmental tobacco
smoke and dental caries in children aged 5-14 years and
reported a relationship between passive smoking and
caries. The reason for this was reported as an increase in
the number of cariogenic bacteria and suppressing the
immune system by nicotine via reducing the phagocytic
activity of monocytes and neutrophils. Similar to this study,
Tanaka et al. (Tanaka et al., 2015) reported the relationship
between environmental tobacco smoke and caries in
children during primary and permanent dentition in a study
conducted in children aged 1-14 years in Japan. Patil (Patil,
2016) reported a correlation between environmental
tobacco smoke and caries’ prevalence in permanent teeth in
a study conducted in children aged 4-11 years in the USA.
It is thought be that the results of this study might be
related to the susceptibility of children who are passive
smokers to mouth breathing, the inhalation of cigarette
smoke through the mouth and the transmission of toxic
substances from the parent who is an active smoker to the
child, resulting in an increase in the number of S.mutans. In
contrast to this study results, Nakayama and Mori
(Nakayama and Mori, 2015) reported that there was no
significant relationship between secondhand smoking and
dental caries in 3-aged children. It has been reported that
frequently eating sugary foods is a factor in the formation
of dental caries. In addition, in the present study, it was
reported that there was no relationship between the

dmft/DMFT index scores observed in children who were
passive smokers and whether the parents were active
smokers or not. In contrast to this study, in a similar study
conducted by Williams et al. (Williams, Kwan and
Parsons, 2000), a significant difference was found between
children's dmft/DMFT scores and active smoker parents. It
was reported that dmft/DMFT scores were higher in
children whose mothers were active smokers. It is thought
that the reason why no significant difference was observed
in this study’s result may be due to the fact that the number
of children whose mothers were active smokers was less in
the study group.

In the literature, it is reported that there is a relationship
between environmental tobacco smoke and various
sociodemographic factors. It has been observed that
passive smoking at homes and indoor workplaces is higher
in societies with low socioeconomic levels (Nazar, Lee,
Arora and Millett 2016). In this study, a significant
difference was found between family income status and
children's exposure to passive smoking and a higher rate of
secondhand smoke exposure was observed in children of
middle-income families. Similarly, Nayani et al. (Nayani et
al., 2018) reported that the children from families with low
socioeconomic status were more exposed to environmental
tobacco smoke. It was also reported that the pervasiveness
of caries was higher in children whose families with low
socioeconomic status. In a systematic review, 11 studies on
the relationship between parental smoking status and
family income statu were examined and as a result of this
review, it was reported that there was a relationship
between low income statutus and passive smoking in 10 of
the relevant studies (Orton, Jones, Cooper,Lewis and
Coleman 2014). In this study, no relationship was observed
between the parents' education status and passive smoking
in children. Similar to the results of this study, in the study
conducted by Umutlu (Umutlu, 2022) concerning the
effect of planned education given to parents about smoking
in the home environment and passive smoking exposure of
children, no significant relationship was observed between
the educational level of parents and passive smoking of
children. In the study conducted by Akcay and Ozcebe
(Akcay and Ozcebe, 2018) on passive smoking in children
in the home environment, it was reported that there was no
significant relationship between smoking and mother's
education statu, while there was a significant ralationship
between smoking and father's education level. Gilman et
al. (Gilman et al., 2008) reported that the number of
cigarette packs smoked per year was higher in individuals
with lower than high school education. In a systematic
review, it has been reported that there was a significant
relationship between parent’s smoking status and lower
levels of education and children being exposed to cigarette
smoke mostly and continuously in the home environment
(Orton et al., 2014). The variations in the results of all these
studies may be related to the type of study, study
populations with various cultures, different lifestyles and
differences in dietary factors.



CONCLUSION

Passive smoking is a public health problem that affects not
only general health but also oral and dental health. In the
present study’s results show that there is a relationship
between passive smoking and dental caries. Reducing
passive smoking is important not only for improving
children's oral health for preventing other chronic diseases
as well. For this reason, early education of parents about
passive smoking is consequential.

Limitations of the study

As the research only covered Zonguldak Province, it
cannot be generalized to Tiirkiye. Research data are limited
to employee statements.
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