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Abstract: 

The purpose of this study is to propose a conceptual framework that depicts the potential factors that 

influence children's health risks and exposure to their parents' smoking. The proposed framework of 
this study is established based on the social epidemiology theory, which attributes the surrounding 

environment to a set of habits that affect health stability. In line with the previous studies that 

investigated the relationship between parents' smoking practices and children's health risks from 
exposure to smoking, this study recommended a conceptual framework that constructs five factors: 

nicotine dependency, knowledge level of parents about smoking risks, parents' perception of smoking, 

and attitude of parents toward the children's health risks from exposure to smoking, besides the potential 

moderation effect of socio-demographic factors such as age, gender, ethnicity, income level, 

educational level, and occupation. 
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1.1 Introduction 

Nearly 900,000 nonsmokers are exposed to 
secondhand smoke every year because of the 

widespread use of tobacco, which is responsible 

for more than seven million deaths annually. 
There is a disparity in the burden of disease in 

the world, with 40% of children in the United 

States having been exposed to secondhand 

smoke; children are the most affected in 

disability-adjusted life years (WHO, 2021). 

Childhood exposure to environmental tobacco 

smoke is primarily caused by adults who smoke 

in areas where children live and play, including 
second and third-hand exposure. Its effects are 

determined by children's susceptibility to smoke 

toxicity and include an increased risk of sudden 

infant death syndrome, middle ear disease, 
severe asthma, acute respiratory infection, 

pneumonia, and decreased lung function, as well 

as school absence and activity restriction 
(Carreras et al., 2021). Because of this, 

governments have implemented policies and 

interventions aimed at reducing exposure at 
home and eliminating children's exposure in 

public places through educational campaigns 

(Raju, 2021). 

Secondhand Smoke (SHS) has been linked to 

frequent wheezing, respiratory infections, 
reduced lung function, asthma, and chronic 

respiratory symptoms in adults. Globally, 600 

000 deaths result from SHS exposure, with 
children accounting for 28% of these deaths 

(Lim, Teh, Mohamed, et al., 2018). Secondhand 

tobacco smoke causes significant harm to 

children and is primarily caused by caregivers 
smoking in the family home (Ratschen et al., 

2018). Increased risks of respiratory tract 

infections, middle ear infections, sudden 
unexplained infant deaths, and asthma have been 

linked to secondhand tobacco smoke  (Raju, 

2018)(Carreras et al., 2021). This study proposes 
a framework that illustrates the determinants of 

children's exposure to household secondhand 

smoke. For this purpose, the supported theories 

explain secondhand tobacco smoke among 
parents, discussed in the first section. While the 

proposed determinants are discussed separately, 

and a subsection is specified for each 
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determinant. The proposed determinants are 

illustrated in a framework diagram.   

 

1.2 Theoretical discussion  

Social epidemiology is the branch of 

epidemiology that studies the social distribution 
and social determinants of health states 

(Berkman, Kawachi, & Glymour, 2014). The 

determinants are a set of personal, social, 
economic, and environmental factors that 

determine the health status of individuals or 

populations (Murakami et al., 2020). These 
specific characteristics influence health and can 

be modified. The main concern of social 

epidemiology is the study of how society and 

different forms of a social organization 
influence the health and well-being of 

individuals and populations, which is why it 

focuses primarily on the study of social 

inequalities in health (Raju, 2021). 

Authors such as Whitehead and Dahlgren (1991) 

and Grant, Morgan, Gallagher, and Mannay 

(2020) describe the relationship between the 

individual, their environment, and the disease, 
where the main determinants are seen as layers 

or strata that influence people's health. The first 

level (centre or origin) represents the closest 
level where the main factors or causal factors are 

found; extreme factors are seen as contextual 

factors (groups or environments where the 
phenomena or diseases under study develop). In 

addition, this scheme represents the hierarchical 

structure of determinants that affect people's 

health and the interrelationships between them. 

Children's respiratory systems have a weak 
immune system. In addition, it must be 

developed until it reaches its full potential in 

terms of structure and function (Raju, 2018). 
The aggression caused by passive inhalation of 

tobacco smoke can affect the development of 

this organ and respiratory function, increasing 

morbidity and mortality. Numerous studies have 
linked parental smoking and the admission rate 

for bronchitis and pneumonia in children 

(Löhler & Wollenberg, 2019). In addition, 
several published studies such as Myers, Rosen, 

Zucker, and Shiloh (2020), Felicione et al. 

(2022), and Falcone et al. (2019) in which large 
cohorts of asthmatic children were analyzed and 

observed an increase in the prevalence of asthma 

in children of smokers and the need for a greater 

number of anti-asthmatic drugs to achieve 

control of this disease (Raju et al., 2021). 

 

1.3 Secondhand smoke determinants 

Non-smokers inhale undesirable smoke from a 

smoker's tobacco smoke, known as secondhand 

smoking. Passive smoking is also known as 
involuntary or ambient smoking (Abdel-

Rahman, 2020). The harmful effects of smoking 

and the association with respiratory issues, 
cardiovascular illness, and reproductive 

disorders is well-documented (Raju et al., 2021). 

Secondhand smoke has an impact on prenatal 

development, infant death syndrome, and 
asthma in children (Papoudi, Jørgensen, 

Guldberg, & Meadan, 2021). It also causes a 

variety of malignancies and cerebrovascular 
diseases (Raju, 2021)(Li et al., 2018). Adults' 

emotional and physical health is significantly 

affected by secondhand smoking. According to 

Myers, Rosen, Zucker, and Shiloh (2020), 
individuals exposed to secondhand smoke are 

twice as likely to develop depression as those 

who are not. Secondhand smoking also increases 
depressed symptoms and suicidal thoughts in 

adult women (Gim et al. 2016). Furthermore, 

another study found that secondhand smoke 
exposure in the office or at home is a risk factor 

for elevated stress in both smokers and 

nonsmokers. 

Toxins and enzymes produced by pathogenic 

bacteria speed up the inflammatory and immune 
response in the body. Studies by Felicione et al. 

(2022), Cather, Pachas, Cieslak, and Evins 

(2017), and Falcone et al. (2019) indicate that 
the habit of parents smoking practices effected 

by age, race, or belonging to an ethnic group or 

socioeconomic class. Some studies suggest that 

individuals of European origin who are smokers 
are almost three times more likely to develop 

nicotine dependency due to the high level of 

cold weather (Wu et al., 2019). Periodontal 
tissue and saliva are part of the non-specific 

defense mechanisms against pathogenic bacteria 

like nitric oxide, which contributes to the loss of 
tissues in excessive amounts. This effect would 

be regulated by the inducible nitric oxide 

synthase and endothelial nitric oxide synthase 

enzymes (Papoudi, Jørgensen, Guldberg, & 

Meadan, 2021).  

Various researchers have analyzed the 

consequences and dose-response effects. In 
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some previous reviews, such as Ashare et al. 

(2017), it is concluded that smokeless tobacco is 
responsible for the evolution of a part of oral 

leukoplakia in both adolescents and adults. The 

children health risks from exposure to smoking 

are associated with parents smoking practices 
(Myers, Lev, Guttman, Tillinger, & Rosen, 

2020), knowledge level (Roberts, Wagler, & 

Carr, 2017), perceptions (Roberts et al., 2017), 
attitude (Díez-Izquierdo et al., 2017), and 

socioeconomic status (Wellman et al., 2018; 

Taylor et al., 2021).  

The inability of parents to protect their children 
may be linked to risk perception (Papoudi, 

Jørgensen, Guldberg, & Meadan, 2021). Infants 

are perhaps the most vulnerable to harm: as 

secondhand smokers in their own homes, they 
are at an increased risk of acute respiratory 

infections, lower respiratory illnesses, sudden 

infant death syndrome, acute and recurrent otitis 
media, chronic middle ear effusion, 

breathlessness, asthma diagnosis, colitis, colic, 

the onset of wheeze illnesses, cough, and 

phlegm (Rosen & Kostjukovsky, 2015). 
Exposure to SHS is especially harmful to 

children with asthma, as it is linked to poor 

disease control, deteriorated respiratory 
function, and increased hospitalization rates 

(Wu et al., 2019). According to research 

conducted in Hong Kong, 34% of school-aged 
children live with a minimum of one parent who 

smokes. In Taiwan, approximately 45 percent of 

junior high and 47 percent of senior high school 

kids are exposed at home to SHS, with about 
half of them being exposed every day (Chen, 

Hsiao, Miao, & Chen, 2013). 

A study by Lim, Teh, Nik Mohamed, et al. 

(2018) on school-going Malaysian adolescents 
aged 11 to 19 examined their exposure to SHS 

in the cars of their parents or guardians using a 

questionnaire that was representative to 

determine the prevalence rate. The reported 
prevalence of SHS exposure in parents' cars was 

23.3%, and the exposure was higher among 

Malay compared to the Chinese students 11.9%, 

and students in rural areas 26.9%.  

Several studies have found that smoke-free 

legislation positively impacts private smoke-

free environments (Raju, 2018)(Monson & 
Arsenault, 2017). Despite this, a considerable 

percentage of people are still exposed to SHS, 

particularly at home. In Portugal, for example, 

14% of children were exposed to SHS at home 

in 2016 (Precioso et al., 2019). As a result, the 

illness burden associated with SHS exposure 
remains substantial. SHS exposure resulted in 

67,000 fatalities and 1.5 million DALYs in 

adults in European Union (EU) nations in 2017 

(Network, 2018).  

Yuan et al. (2019) conducted research to 
determine the relationship between choroidal 

thickness and secondhand smoking exposure in 

children. From January 2016 to July 2017, 
children aged 6 to 8 were randomly selected 

from the population-based Hong Kong Children 

Eye Study at the Chinese University of Hong 
Kong Eye Centre. All of the subjects were 

subjected to extensive eye examinations. Swept-

source optical coherence tomography was used 

to quantify choroidal thickness, using built-in 
software that automatically segmented the 

choroid layer to examine its terrain imaging. A 

questionnaire was used to acquire information 
on secondhand smoking history. When 

correcting for confounding variables, multiple 

linear regression models were used to 

investigate the link between choroidal thickness 
and secondhand exposure. Among 1400 

youngsters, 941 (67.2%) had never been 

exposed to secondhand smoke, and 459 (32.8%) 
had been exposed to secondhand smoke. The 

non-exposure group's mean (SD) age was 7.65 

(1.09) years, while the exposure group's mean 
(SD) age was 7.54 (1.11). After controlling for 

age, gender, BMI, axial length, and birth weight, 

secondhand smoking was linked to a thinner 

choroid by 8.3 meters in the central subfield, 7.2 
meters in the inner inferior, 6.4 meters in the 

outer inferior, 6.4 meters in the inner temporal, 

and 7.3 meters in the outer temporal. Choroidal 
thinning has also been linked to an increase in 

the number of family smokers and the amount of 

secondhand smoke. Increased choroidal 
thinning by 7.86 m in the central subfield, 4.51 

m in the outer superior, 6.23 m in the inner 

inferior, 5.59 m in the outer inferior, 6.06 m in 

the inner nasal, and 6.55 m in the outer nasal was 
related with an increase of 1 family smoker. An 

increase in choroidal thinning by 0.54 m in the 

central subfield, 0.42 m in the inner temporal, 
and 0.47 m in the outer temporal was related to 

increased exposure to 1 secondhand cigarette 

smoke per day. 

Ling et al. (2020)SHS examined among school-

going adolescents in Malaysia aged 11–19 years 
using a cross-sectional study design and multi-
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stage sampling method. A pre-validated 

standard questionnaire was used for data 
collection. Descriptive and multivariate 

analyses were used to analyze the data, and the 

results are presented as an adjusted odds ratio 

with a 95% confidence interval (95%) (Raju, 
2021). From the study, exposure to secondhand 

smoking was higher outside the home in the past 

seven days, 51.2% compared to at home 37.8%, 
and the likelihood of exposure to SHS was 

higher for school-goers from rural areas. 

 

1.4 Proposed framework  

Based on the discussion above, children are 
more vulnerable to health risks than adults 

because they have a smaller body surface area 

and a lower weight. In addition, those who live 
with smokers, either because their parents or 

caregivers smoke, have a higher risk of suffering 

from upper and lower respiratory infections and 
of requiring medical consultations or hospital 

admissions than those who live in a home with 

no smokers. In this regard, several factors are 

related to the parents' or guardians' smoking 
habits. Among these factors are nicotine 

dependency, knowledge level of parents about 

smoking risks, parents' perception of smoking, 
the attitude of parents, and the parents' smoking 

practices. These factors received less attention in 

the literature review. This study constructed a 
proposed framework that illustrates the potential 

direct effect of these factors on the children's 

health risks from exposure to smoking, as shown 

in Figure 1. Also, the proposed framework 
comprises six socio-demographic factors: age, 

gender, ethnicity, income level, education level, 

and occupation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1.5 Conclusion  

The houses in which at least one of their 

inhabitant’s smokes constitute a dangerous 

environment for children since it is where they 
spend their time. Previous studies have also 

estimated that children who live in environments 

where they are exposed to receiving a dose of 
nicotine equivalent to smoking cause an 

increased risk of acute respiratory and ENT 
infections and asthma problems. Based on the 

previous studies that investigated the 

relationship between parents' smoking practices 

and children's health risks from exposure to 
smoking, this study proposed a conceptual 

framework that constructs five factors: nicotine 

dependency, knowledge level of parents about 
smoking risks, parents' perception of smoking, 
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Figure 1: Proposed conceptual framework 
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and attitude of parents toward the children's 

health risks from exposure to smoking, besides 
the potential moderation effect of socio-

demographic factors such as age, gender, 

ethnicity, income level, education level, and 

occupation. 
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