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Exposure to Cigarette Smoke in the Home and the Risk of 
Pneumonia in Toddlers in Indonesia: Systematic Study. 
Pneumonia is a respiratory disease that affects more than 287,000 
children under five in Indonesia, with 444 deaths among those 
under five. One of the factors causing pneumonia is exposure to 
tobacco smoke in the home. This study aimed to describe the 
association between exposure to indoor tobacco smoke and the 
incidence of pneumonia among under-fives in Indonesia. This 
study method was a systematic review using articles from 
national and international journal databases. Databases used 
included Google Scholar, Garuda Portal, Scopus, Science Direct, 
ProQuest, and Springer Link. Articles in this study used the case-
control method, published between 2013 and 2023, and focused 
on the association between indoor tobacco smoke exposure and 
under-five pneumonia incidence. There were 15 articles reviewed 
in this study. From the review of 15 articles, factors of exposure to 
secondhand smoke found in the home include the smoking habits 
of family members, the presence of family members who smoke, 
the number of family members who smoke, the location of 
smoking in the house, the presence of secondhand smoke 
exposure in the house, the number of cigarettes consumed by 
family members, the togetherness of infants with smokers, and 
the smoking status of the father. Most articles show a significant 
association between exposure to tobacco smoke in the home and 
the incidence of under-five pneumonia, so it can be concluded that 
exposure to tobacco smoke in the house is associated with 
pneumonia in under-fives. 
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INTRODUCTION 

Pneumonia is an acute respiratory infection that causes the alveoli in the lungs to become 
submerged in fluid. (1) Until now, pneumonia has been the main cause of high morbidity and 
mortality rates in children under five, especially in developing countries. (2) According to WHO 
data, pneumonia was responsible for 14% of all deaths of children under five years, 22% of 
all deaths of children aged 1–5 years, and 740,180 deaths of children under five in the world 
in 2019. (3) 
According to the 2021 Indonesian Health Profile, the prevalence of pneumonia among 
children under five in Indonesia is 3.55%, with a discovery coverage of 31.4%. The scope of 
pneumonia discovery is still below the Strategic Plan target. In Indonesia, pneumonia 
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accounts for 14% of deaths among children aged 29–11 months, 9.4% of deaths among 
children aged 12-59 months, and is the second leading cause of death among children under 
five after diarrhe(4) Toddlers, due to their imperfect immunity, are highly susceptible to 
developing pneumonia. w. (5) 
Risk factors for pneumonia are divided into intrinsic factors and extrinsic factors. Intrinsic 
factors include gender, age, nutritional status, history of exclusive breastfeeding, birth weight, 
and immunization history. (6) Meanwhile, extrinsic factors include socio-economic conditions, 
residential density, physical factors of the house, use of cooking fuel, use of mosquito coils, 
and exposure to cigarette smoke. BAccording to these factors, exposure to cigarette smoke, 
or environmental tobacco smoke (ETS), is an important factor that can influence the incidence 
of pneumonia in toddlers. (7) 
Globally, the number of smokers is still very high. In 2020, it is estimated that there will be 
1.3 billion smokers worldwide, with over 80% of them residing in low- and middle-income 
countries.(9) BasAccording to the Global Adult Tobacco Survey (GATS) results, the number of 
smokers in Indonesia is estimated to reach 69.1 million in 2021. This figure has increased 
compared to the previous 10 years, when there were only 60.3 million smokers in Indonesia.  
GATS survey also explained that the prevalence of passive smoking in Indonesia will increase 
to 120 million people in 2021. (10) 
High levels of cigarette consumption cause a large burden of disease due to smoking. This is 
because cigarettes contain thousands of chemical compounds, of which 200 can be harmful 
to health, such as nicotine, tar, carbon monoxide, and so on. The content of cigarettes and 
cigarette smoke can increase the risk of diseases such as heart disease, cancer, and 
respiratory infections for both active and passive smokers. (11) 
Passive smokers inhale cigarette smoke that is as dangerous as or even more dangerous than 
active smokers. Cigarette smoke consists of main and side cigarette smoke. Main cigarette 
smoke contains 25% levels of hazardous substances, while side cigarette smoke contains 75% 
levels of hazardous substances. Passive smokers can inhale 75% of the harmful substances 
from side cigarettes and half the harmful substances exhaled by smokers. (12) Side smoke is 
also considered more dangerous because it is smaller than the main smoke, so it is easier to 
enter the body and cause pneumonia. (13) 
Based on these problems, a literature review was conducted using various trusted sources 
and research references that had previously been conducted to determine the relationship 
between exposure to cigarette smoke and the incidence of pneumonia in Indonesian toddlers. 
 

MATERIALS AND RESEARCH METHODS 
This type of research involves a systematic review or study to identify and analyse factors 
associated with exposure to cigarette smoke in the home and the incidence of pneumonia in 
toddlers. This research utilizes secondary data from journal articles published in accredited 
national journals with at least a Sinta 4 accreditation and reputable international 
publications. The keywords used in this research are "pneumonia AND exposure to cigarette 
smoke OR passive smoking AND children under five years old OR toddlers." Meanwhile, the 
keywords used to search for international journals were "pneumonia and smoke exposure 
OR environmental tobacco smoke OR secondhand smoke OR thirdhand smoke AND children 
under five OR toddlers." Articles were searched online using the Google Scholar database, 
Garuda Portal, Scopus, Science Direct, ProQuest, and Springer Link. 
The research criteria for this study include the use of either Indonesian or English in the 
article, open access, a research location in Indonesia, a time span of the last 10 years (2013–
2023), a case-control research design, a population and sample of toddlers, and the inclusion 
of research data results. 
The article selection process starts with entering keywords into the databases used. A total 
of 1,390 articles were identified at this stage. All articles that have been identified are then 
checked for duplicates. After duplicate articles were removed, the number of articles that 
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entered the screening stage was 1,380. Out of the 1,380 articles, 1,277 were excluded because 
they did not have titles and abstracts that were appropriate to the research topic and/or 
could not be accessed, so the number of articles that entered the next stage was 103. A total 
of 103 articles were reviewed in full text, and then 88 articles were found that did not comply 
with the predetermined inclusion and exclusion criteria, resulting in 15 articles that were 
then assessed for quality. The Critical Appraisal Checklist for Case Control Studies, developed 
by the Joanna Briggs Institute (JBI), was used to assess the quality of articles. This study will 
include articles that pass the article quality assessment. 

 

 
 

Figure 1. Article Selection Flow Diagram 
 

 
RESEARCH RESULTS AND DISCUSSION 
According to the entire article's results, 11 different research areas were identified. The most 
research locations were Surabaya with 3 studies, Semarang and Klaten with 2 studies each, 
and Jakarta, Central Lampung, Bantul, Kediri, Kulon Progo, Jambi, Banjarbaru, and Bengkulu 
with 1 study each. All the research subjects in the article are toddlers under five years of age. 
The samples used ranged from 50 to 278, which were divided into case groups and control 
groups. All research articles use structured questionnaires and interviews to obtain data 
regarding exposure to cigarette smoke among toddlers. The article's results can be found in 
Table 1. 
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Table 1. Article Findings 

Writer Research sites Samples (n) Variable  Results 
 

    p-value OR 
95%CI 

Stephanie 
(2021)(11) 

Jakarta 
67 toddlers 

aged less than 
5 years 

The presence of smokers 
at home 

0,000 28,952 

6,447-130,020 
 

Number of smokers at 
home (1 person) 

0,000 26,190 
6,029-113,778 

Number of smokers in the 
house(≥2 persons) 

0,000 75,000 
6,889-816,858 

Parental smoking behavior 
at home 

0.001 28,000 
3,810-205,791 

Number of cigarettes 
consumed by parents 

0.402 2,444 
0.499-11.965 

Larasati (2019)(14) Surabaya 
50 toddlers 

aged 0-4 years 

The presence of family 
members who smoke 

0.030 6,667 
1,247-36,954 

Number of family 
members who smoke 

1,000 2 
0.108-36.954 

Family member's smoking 
area 

0.039 8.25 
1,154-59,003 

Jannah (2019)(15) Semarang 
84 toddlers 

aged less than 
5 years 

Smoking behavior at home 0.029 2.94 
1.21-7.16 

Pratiwi (2018)(16) central Lampung 
100 toddlers 
aged 12-59 

months 

Family members' smoking 
habits 

0.033 4,041 
1,215-13,433 

Family member's smoking 
area 

0.042 1,527 
2,889-4,981 

Alnur (2017)(17) Bantul 
160 toddlers 

aged less than 
5 years 

Family smoking habits 0.020 2,185 
1,068-4,505 

Mahalastri 
(2014)(18) 

Surabaya 
60 toddlers 
aged 12-59 

months 

Exposure to cigarette 
smoke in the house 

- 4.00 
1.21-13.64 

Dwimawati 
(2021)(19) 

Klaten 
278 toddlers 

aged less than 
5 years 

Exposure to cigarette 
smoke in the house 

0.017 2,053 
1,137-3,705 

Ula (2019)(20) Surabaya 
70 toddlers 
aged 12-59 

months 

Exposure to cigarette 
smoke in the house 

0.528 0.667 
0.190-2.345 

Almeida 
(2020)(21) 

Kediri 
60 toddlers 

aged less than 
2 years 

Having family members 
who smoke 

- 0.61 
0.15-2.45 

Number of family 
members who smoke 

- 2.27 
0.19-26.81 

Smoking location - 2.03 
0.65-6.30 

Winarsih 
(2019)(22) 

Kulon Progo 
174 toddlers 
aged under 
five years 

Family members' smoking 
habits 

0,000 7,725 
3,442-17,334 

Father's smoking status 0.186 2,154 
0.677-6.857 

Smoking location 0.003 3,046 
1,429-6,492 

Togetherness between 
toddlers and smokers 

0,000 - 
- 

Number of cigarettes 
consumed by family 

members 
0,000 7,105 

3,079-16,394 

Hariyanto 
(2020)(23) 

Semarang 
72 toddlers 
aged 12-59 

months 

There is a smoker in the 
family 

0.79 - 
- 

Armina (2020)(24) Jambi 
110 toddlers 
aged 12-59 

months 
Smoking habit at home 0.405 1,598 

0.527-4.842 

Ardia (2019)(25) Banjarbaru 
96 toddlers 

aged under 5 
years 

Parental smoking behavior 
at home 

0.018 3,935 
- 

Luthfiyana 
(2018)(26) 

Klaten 
200 toddlers 

under 5 years 
old 

Exposure to cigarette 
smoke from family 
members at home 

0.024 6.37 
1.27-32.01 

Suryani 
(2018)(27) 

Bengkulu 
134 children 

under five 
years old 

The presence of smokers 
in the house 

0.021 2.76 
1.16-6.57 
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Based on the results of a review of 15 articles, we can identify the variable factors for 
exposure to cigarette smoke. These factors include the smoking habits of family members, 
the presence of smokers in the family, exposure to cigarette smoke in the house, the location 
of smoking in the house, the number of cigarettes consumed by family members, the presence 
of toddlers with smokers, and the father's smoking status. 
 
The smoking habits and the presence of family members who smoke are significant 
factors. 
Most articles that discuss smoking habits and the presence of family members who smoke 
state that there is a significant relationship between smoking habits, the presence of family 
members who smoke, and the incidence of pneumonia in toddlers. Having family members 
who smoke can increase the risk of toddlers suffering from respiratory diseases like 
pneumonia. Toddlers whose family members smoke have a 0.61-28.952 times higher risk of 
developing pneumonia than toddlers whose family members do not smoke. (11,14,16,17,21–23,27) 
Smoking not only poses a risk to the smoker's health, but also poses a significant risk to those 
around them, particularly children with weakened immune systems.  Typically, the fathers, 
uncles, and grandfathers of toddlers carry on the smoking habit within their family. - The 
presence of family members with a smoking habit, particularly in the house, can increase the 
risk of toddlers being exposed to cigarette smoke. This exposure can persist even after active 
smokers have quit. his is because there are dangerous substances that are invisible but can 
stick to the surface of objects (thirdhand smoke). TThis substance can stick around for days 
or even months, and toddlers can inhale it. (28) 
Having family members who smoke causes toddlers to be continuously exposed to cigarette 
smoke. Toxic substances in cigarette smoke can cause inflammation, which indicates an 
immune response to antibodies in the body. Inflammation of the lungs is characterised by 
increased production of inflammatory cytokines and leukocytes from the blood to the lungs. 
Leukocytosis is a sign of systemic immune changes that will lead to the destruction of 
pathogens by neutrophils, followed by the destruction of the neutrophils themselves. The 
formation of pus will signal the destruction of pathogen cells and neutrophils will be marked 
by the formation of pus. Continuous exposure to cigarette smoke will cause the lungs to 
become inflamed, leading to the filling of the lungs with pus and the occurrence of lung 
inflammation or pneumonia. (29) 

 

Number of Family Members Who Smoke 
Three articles discuss the relationship between the number of family members who smoke 
and the incidence of pneumonia in toddlers.  on research conducted by Stefani (2021), the 
number of smokers in the house influences the incidence of pneumonia in toddlers. Toddlers 
with 1 smoker in the house have a 26.19 times higher risk of suffering from pneumonia, while 
toddlers with ≥2 smokers in the house have a 75 times higher risk of suffering from 
pneumpneumonia.This research is inversely proportional to researthatcted by Larasati 
(2019) and Almeida (2020). In these two studies, the number of smokers in the house 
householdo effect on the incidence of pneumonia in toddlers.(14.21) 
Similar research results were found in research conducted by Ahn (2015) conducted 
research that yielded similar results. In this study, it was found that children with ≥2 smokers 
in the house had a longer hospital stay and needed more intensive care than children who 
did not have family members who smoked in the house. This demonstrates that the number 
of smokers in the house influences the severity of pneumonia. (30) 
The greater the number of active smokers in a family, the greater the number of cigarettes 
smoked, so that the exposure to cigarette smoke received by toddlers is also greater. 
According to research results, a house with two smokers has 200% higher air nicotine levels 
than a house without smokers. In addition, children's hair and blood cotinine levels (CCR) 
were >150% higher in children who lived in a house with 2 smokers compared to children 
who lived in a house with 1 smoker. (30) 



 

108 Jurnal Kesehatan Lingkungan Vol. 21 No. 1, January 2024 

 

 
Locations of Smoking and Exposure to Cigarette Smoke within the House 
Smoking location is one factor that can cause pneumonia in toddlers. Most articles state that 
there is a significant relationship between smoking at home and the incidence of pneumonia 
in toddlers. Toddlers who are exposed to cigarette smoke at home are 1,527–28.00 times 
more likely to suffer from pneumonia compared to toddlers who are not exposed to cigarette 
smoke at home. 
According to Jannah's (2019) research, some parents who smoke disregard the presence of 
toddlers around them and fail to open doors and windows when smoking indoors, resulting 
in poor air circulation and potentially leading to pneumonia in toddlers. (15) Meanwhile, based 
on research conducted by Ula (2019), no relationship was found between smoking habits at 
home and the incidence of pneumonia. This is because only a small proportion of respondents 
(17.7%) have family members with smoking habits. Most family members who smoke have 
a habit of smoking outside the home and away from toddlers, so that toddlers are not directly 
exposed to cigarette smoke. (20) 
Smoking activities carried out at home or indoors can cause air quality to become polluted. 
Indoor air pollution is more dangerous than outdoor air pollution caused by smoking. This is 
because some people, especially toddlers, spend more time indoors.(7) Cigarette smoke is the 
most dominant cause of indoor pollution. Cigarette smoke produces gases and particles such 
as NO2, SO2, CO, CO2, PM2.5, PM10, and other dangerous substances that can cause 
respiratory problems, one of which is pneumonia. In a closed room, cigarette smoke collects 
in concentrations that vary according to the type of cigarette, the number of smokers in the 
room, the number of cigarettes smoked, and room characteristics such as adequate 
ventilation, temperature, and humidity  (18) 
 
How many cigarettes do family members consume? 
Family members, such as parents, have a significant influence on the amount of cigarette 
smoke exposure toddlers receive. In Indonesia, active smokers consume an average of 12 
cigarettes per day, with their smoking time varying between 5 and 10 minutes. he numb The 
number of cigarettes smoked by parents indicates the amount of nicotine that adheres to 
both the lung lining and the mucosal lining of the larynx. Nicotine adhering to the lungs 
narrows the respiratory tract, irritates mucous membranes, and increases mucus production, 
all of which increase the risk of pneumonia. The number of smokers in the house is also 
correlated with the house's humidity levThe house also influences the number of smokers 
present, particularly if family members have a smoking habit, which heightens the risk of 
pneumonia in toddlers. rs. (11) 

Based on research conducted by Winarsih (2019), toddlers whose parents smoke more 
than 10 cigarettes per day are at 7.105 times greater risk of developing pneumonia than 
toddlers whose parents are non-smokers. (22) Similar research was also conducted by 
Eyuboglu (2019), who found that exposure to cigarette smoke can worsen the incidence of 
pneumonia and affect urine CCR levels in toddlers. Oddlers who are exposed to cigarette 
smoke for more than 10 cigarettes per day have a higher urine CCR compared to toddlers 
who are not exposed. These findings suggest that higher exposure to cigarette smoke can 
increase the severity of pneumonia. (32) 
 
Toddlers and Smokers Together 
According to research conducted by Winarsih et al. (2019), the association of toddlers with 
smokers was linked to the incidence of toddler pneumonia. According to this research, 78% 
of toddlers who contract pneumonia live with smokers every day. (22) 
The association of toddlers with smokers allows them to be exposed to cigarette smoke either 
directly or indirectly. Toddlers will be exposed to cigarette smoke directly if family members 
smoke around them. However, toddlers can still be exposed to cigarette smoke, even if family 
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members do not smoke around them. This is because the toxic materials contained in 
cigarettes can stick to the smoker's clothes and hair, so if family members do not clean 
themselves before handling the toddler, the toxic materials will be inhaled by the toddler. (14) 
Cigarette smoke, especially side smoke, has been proven to contain 5 times more carbon 
monoxide; nicotine, tar, and nickel are 3 times greater; ammonia is 46 times greater; and 
nitrosamine (a cancer-causing substance) is 50 times greater than main smoke. The chemical 
content in side-cigarette smoke is greater because tobacco burns at a lower temperature 
when it is smoked, so the combustion is less complete and releases more chemicals. (33) If 
toddlers are exposed to cigarette smoke continuously, lung function will be affected. This 
reduces lung function, making toddlers more susceptible to pneumonia. (12) 

 
Dad's Smoking Status 
According to Winarsih's (2019) research, there was no relationship between a father's 
smoking status and the incidence of pneumonia because the majority of the toddlers in the 
case group and control group had fathers who smoked. However, in this study, it was 
concluded that toddlers whose fathers had a smoking habit had a 2.154 times greater risk of 
developing pneumonia compared to toddlers whose fathers were non-smokers. (22) 
The results of Winarsih's (2019) research contradict those of Candra (2014) and Permatasari 
(2023). In research conducted byCandra's (2014) research concluded that a father's smoking 
status was related to the incidence of pneumonia in toddlers aged 1-2 years, with a p value 
of less than 0.011 anMeanwhile, according to Permatasari's (2023) research findings, the 
father's smoking status was linked to the incidence of pThere is a correlation between a 
father's smoking history and the severity of pneumonia in toddlers, with toddlers with 
smoking parents experiencing a more severe case of pneumonia compared to those without 
a smoking history. (34) 
The father is one of the closest family members to the toddler. Toddlers who live with 
smoking fathers are at high risk of being exposed to smoking smoke continuously, especially 
if the smoking activity is carried out at home or in a closed room. (2) 
 

 
CONCLUSIONS AND RECOMMENDATIONS 
After reviewing 15 articles, it was concluded that exposure to cigarette smoke in the home is 
related and can increase the risk of pneumonia in toddlers. Factors related to the incidence 
of pneumonia in toddlers include family members' smoking habits, the presence of family 
members who smoke, exposure to cigarette smoke in the house, smoking location in the 
house, the number of cigarettes consumed by family members, and the toddler's association 
with smokers. Meanwhile, the father's smoking status was not linked to toddler pneumonia. 
In future research, it is hoped that there will be objective use of biomarkers for exposure to 
cigarette smoke, so that the interpretation of the health effects obtained is more precise. 
Apart from that, awareness is needed for family members, especially parents, not to smoke 
in the house, especially around toddlers, and to always open windows, doors, and ventilation 
so that the air quality in the house is maintained. 
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