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Abstract 

Introduction: Acute Respiratory Infection is an infection that occurs in the respiratory tract and is the main cause of 
death and mortality worldwide, especially in children aged 1-5 years. Air pollution from cigarette smoke is one of the 
substantial contributing factors to the incidence of ARI. It is estimated that 40-50% of children worldwide are regularly 
exposed to cigarette smoke, mainly from being around smoking parents. Toddlers who are exposed to cigarette smoke 
can get much higher substances of toxins and carcinogens than first-hand smoke. Children are more at risk for coughing, 
wheezing, excessive mucus production, and higher risk for various respiratory infections.  

Methods: This study used a literature review. of three international databases, there is Pubmed, EBSCO, and 
Sciencedirect with the keywords "Acute respiratory infection", " children under-five years", and "smoking behavior" 
that published between 2018-2022. The type of journal is the original and full text, and the design of this research is 
case-control and cross-sectional research.  

Result and discussion: There are 272 articles with the discovery of Pubmed 49 journals, EBSCO 72 journals, and 
Sciendirect is 151 journals. Then the researchers filtered through titles, research methods, and abstracts to find 
conformity with the relationship between smoke exposure from families of active smokers who have toddlers with the 
incidence of acute respiratory disease. A total of 17 articles can be employed in this study.  

Conclusion: It can be concluded that a smoking family can increase the incidence of Acute Respiratory Infection in 
under-five children. 
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1. Introduction

Acute respiratory infection (ARI) is a life-threatening disease and a major cause of worldwide morbidity and mortality. 
The summary of World Health Statistics [1] states that in 2016, acute respiratory infections (ARI) in children under-five 
years became the main cause of death. This indicates that ARI has a higher percentage than diarrheal diseases and 
malaria. Southeast Asia has the highest incidence of ARI followed by sub-Saharan African countries, and combined, these 
countries will contribute more than 80% of the total ARI cases globally [2]. Until now, ARI is still a serious problem, 
especially in developing countries. Global and government action plans continue to be pursued in preventing deaths 
from ARI. One form of prevention that can be done is to understand the causative pathogens, symptomps, and factors 
that can increase the risk of being infected with ARI. This disease can attack the respiratory system until to the lungs 
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depending on the causative pathogen, as well as environmental and host factors. Usually the initial symptoms are cold, 
sore throat, and fever [3]. But sometimes these symptoms are still underestimated, and parents are not aware that 
coughing can become a serious illness. 

This disease has 4 factors related to the occurrence of infection, including an environmental factors [4]. One example of 
environmental factors that can affect the occurrence of ARI in children under-five years is a cigarette smoke (SHS). It is 
estimated that 40-50% of children worldwide are regularly exposed to SHS, mainly from being around smoking parents 
and/or other household members. The results of the study of Maranatha, D., & Agung Krisdanti, D. P. [5] also showed 
that ARI are significantly associated with increased mortality with smoking habits in parents at home. Toddlers who are 
exposed to cigarette smoke will also be exposed to more than 4000 toxic chemicals and carcinogens contained in 
cigarettes. without parents knowing this, it causes irritation of the child's respiratory system. The results showed that 
toddlers living in homes with active smokers reported more severe respiratory diseases than toddlers living in homes 
without smokers, such as more frequent coughing, wheezing, producing a lot of mucus and an increased risk of various 
diseases including upper and bottom respiratory infections, and asthma [6, 7]. Smoke can enter under doors, windows, 
or through crevices, and smoke from a single cigarette can stay indoors for hours, even with the windows open [8]. 
Cigarette smoke can stick anywhere, also stick to clothes, hair, furniture, curtains, carpets, children's toys, and other 
surfaces [9] which will be very risky if there are toddlers around because toddlers often have hand-to-mouth contact. 

2. Material and methods 

In this study, the method used is a literature review. That is conducting a search of selected journals or articles according 
to the author's criteria and analyzing them to produce a conclusion. In this article, the authors search for articles using 
three international databases, namely Pubmed, EBSCO, and Sciencedirect with the keywords "acute respiratory 
infection", "children under five years", and "smoking behavior". The analysis used is according to the time span of 
publication for the last 5 years (2018-2022). The type of original journal and full text, the design of this study was taken 
on a case- control and cross-sectional scientific inquiry.  

3. Material and methods 

Based on the results of a literature search on three databases, in total there are 272 articles according to keywords and 
time spans. With the discovery of Pubmed 49 journals, EBSCO 72 journals, and on Sciendirect 151 journals. Then the 
researchers filtered through titles, research methods, and abstracts to find conformity with the relationship of smoke 
exposure from families of active smokers who have toddlers with the incidence of acute respiratory disease. A total of 
17 articles that can be used in this study. Further explanation in the figure below 

 

Figure 1 Journal Screening 

After doing the final screening, totality there are 17 literatures that match the author's criteria. The selected article is a 
research article that doing intervenes to determine whether there is a cigarette smoke factor in the occurrence of acute 
respiratory tract infections suffered by children under five years. The articles obtained conducted research on subjects 
with 4 studies located in rural areas and 13 studies in hospitals. The journals obtained also come from various countries 
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in the last 5 years and produce 17 articles that prove that cigarette smoke influences the incidence of acute tract 
infections (ARI) experienced by children under-five years. Two were not significantly related with p = 0.002 and p > 
0.05 because children under five in rural Ethiopia, the population of parents of non-smokers is more than that of parents 
of smokers and research find out that the fuel factor is the main trigger for the occurrence of ARI in children under-five 
years [10]. Likewise with the results of research conducted in Indonesia in 2021 where almost all respondents (98.58%) 
are smoke-free, thus making demographic aspects such as family wealth index and area of residence significantly related 
to the incidence of ARI [11]. ARI itself does have many trigger factors, and environmental factors are one of these factors. 
ISPA can attack one or more of the upper respiratory tracts (nose, vocal cords, larynx, parasanal sinuses, to the middle 
ear) and lower respiratory tract (trachea, bronchi, bronchioles, and alveoli), including tissue sinuses, middle ear cavity, 
and pleura that lasts approximately 14 days [12]. 

3.1. Air Pollution 

Air pollution is a global health threat and causes millions of human deaths every year. None other than, its effect can 
facilitate the transmission of diseases that are airborne diseases or diseases that are transmitted through the air and 
ARI is one of them [13]. Most of the indicators that cause ARI from air pollution are household air pollution (HAP) 
including smoking indoors which shows a significant positive bivariate relationship with the incidence of persistent 
cough in children [14]. Smoking habits that are close to children under five years, have a significant effect on their health 
and respiratory system. Cigarette smoke from family members who smoke in homes with toddlers causes air pollution 
and can damage lung mechanisms such as respiratory tract cells and alveolar lung tissue cells [15]. This is due to the 
toddler's respiratory tract which is still in the developmental stage and is very vulnerable. Air pollution may affect 
children’s health directly through the neurodevelopmental, immune, and cardiometabolic pathways [16]. The results of 
a review of research journals from Kahar, F., Dirawan, G., et al [17] stated that the population who are often exposed to 
cigarette smoke are toddlers and children because they breathe air more often than adults. The closer the distance of 
exposure to cigarette smoke in children, the more levels of tar (tobacco residue) are inhaled, resulting in disturbances 
in the child’s respiratory system. Supported by 3 other journals that discuss exposure to cigarette smoke, cigarette 
smoke is an air pollutant that reduces local defense mechanisms and makes children vulnerable to invasive infections, 
making it a definite risk factor for the occurrence of ARI [18]. The results of measuring urinary cotinine levels in children 
hospitalized due to ARI showed lower O2 saturation in children and higher clinical severity scores than in children 
without exposure to cigarette smoke [19]. Then 63.4% of the 393 children under five in the city of Nairobi indicated 
that the air quality in their homes was poor while only 4.8% indicated that the air quality was very good. The results of 
the chi square test showed that there was a statistically significant difference between acute respiratory infections in 
children under five years of age and exposure to cigarette smoke (P<0.001) [20]. Air pollution in the house caused by 
cigarette smoke, more or less is comes from one family member who smoke, especially the parents. 

3.2. ARI in children under-five years 

Children whose parents smoke are more at risk of developing upper respiratory tract infections, bronchitis, and inner 
ear infections than children in the same age whose parents do not smoke [21]. In line with the results of the review, the 
researchers proved that children under-five years with smoking parents are a contributing factor to the increase in the 
prevalence of ARI because children tend to spend more time with their families at home and near them [22]. Likewise, 
according to Mondal, D., & Paul, P. [23] that the proportion of children under five who suffer from ARI is significantly 
higher if there is a family member who smokes in the house even after adjusting for the child's age, gender, birth order, 
maternal age, mother's education, caste, religion, wealth quintile, number of household members suffering from 
tuberculosis (TB), and household density. According to researchers, cigarette consumption in the family environment 
has been largely neglected in India, where most of the previous studies focused on burning biomass fuels in determining 
the risk of respiratory disease among children [23, 24]. Research results Barrezueta, L. B., Rodríguez, M. M., et al [25], 
who found a family member who smoked both before and after delivery to be an independent risk in the development 
of bronchiolitis which is one of the classifications of ARI. In fact, smoking in the family both before and after giving birth 
is a risk factor that can be prevented. Research from the last 2 years also shows a significantly increased frequency of 
ARI in the group whose family members are active smokers, and this shows that even though parents are aware of the 
harmful effects of smoking, their children cannot avoid being exposed to cigarette smoke [26]. While in the results of 
research Behrooz, L., Balekian, D. S., et al [27], maternal smoking before delivery was not a significant risk factor for ARI 
(OR = 1.02, 95% CI 0.56-1.84). In contrast, postnatal smoke exposure was associated with an increased chance of > 
300%. 
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3.3. Risk of Smoking Parents 

The dangers of cigarette smoke are found in the chemicals contained in it. The danger is increased if cigarette smoke is 
inhaled by the people around him, or in other words when smokers smoke in the same environment as non-smokers. 
Cigarette smoke will cause most of the vibrating hairs or cilia around the nasal cavity and trachea to be paralyzed, 
causing mucus or phlegm to come out and become a breeding ground for bacteria that will easily become infected. 
Supported by the results of research by Kiconco, G., et al [28] that smoking behavior in parent will be an environmental 
risk factor for ARI, only when smokers live in the same environment as children who suffer from the disease and can 
have a 3 times higher chance of getting ARI compared to children living in a smoke-free environment, because cigarette 
smoke can destruction the epithelial lining of the respiratory tract and weaken the innate immune system which allows 
easy colonization of microorganisms [28]. Cigarette smoke is a significant risk factor for increasing ARI because 
cigarette smoke damages the natural protective mechanisms of the respiratory tract, making it easier for pathogens to 
cripple the first-line defenses of the respiratory system [29]. 

Lack of knowledge and attitudes of parents in preventing and handling ARI’s can cause children to experience recurrent 
ARI occurrences. This can be caused by a lack of parental attention to efforts to live a healthy life to prevent, maintain, 
and improve children's health. The presence of smokers in the house can cause recurrent ARI occurrences in toddlers. 
Supported by the results of research which states that cigarette smoke has a strong effect on the lungs of children under 
five, especially those who spend a lot of time indoors, causing an increased risk of recurrent ARI [30]. Research results 
Teijeiro, A., Cuello, M. N., et al [31] also showed that in the first 12 months 33% of 1062 children under five experienced 
a recurrence of cough. Keep in mind again that the toxins that come from cigarette smoke can also stick to the body, 
clothes, hair, and hands. In addition to its wide range and rapid spread, cigarette smoke can also stay in the air for a long 
time. Cigarette smoke can stay in the air for up to 2 - 3 hours, even when house ventilation or windows are open. In fact, 
the residue from cigarette smoke will last for 4-6 hours in the house and become a major cause of health problems. 
Cigarette smoke can also settle on the floor and objects around the smoking area. This is certainly dangerous for 
someone around, considering they often play on the floor and touch objects around them. Therefore, never come into 
direct contact with children or babies after smoking. It is better to wash hands and face, and change clothes, so that 
children are safe from cigarette toxins that stick around smokers [32]. 

4. Conclusion 

From the discussion of the article above, it can be concluded that the presence of a smoking family can increase the 
incidence of ARI in toddlers. Cigarette smoke is made up of more than 4000 chemicals, including chemical irritants. 
Toddlers who are exposed will find concentrations of toxins and carcinogens which are often much higher and can be 
very harmful to the respiratory system. Most of the indicators that cause ARI from air pollution are household air 
pollution (HAP) including smoking indoors which shows a significant positive bivariate relationship with the incidence 
of ARI in toddlers. Toddlers with smoking parents are a contributing factor to the increase in the prevalence of ARI 
because they tend to spend more time with their families at home or around them. Behavior in preventing the spread 
of smoke when smoking needs to be considered. Someone who smokes and has a toddler should be careful in choosing 
a smoking location and pay attention to cleanliness after smoking before touching his child. The high exposure to SHS 
in the home environment has led to the importance of innovative measures for creating smoke-free homes and reducing 
tobacco use.  

Compliance with ethical standards 

Acknowledgments 

I would like to thank the residents who took the time to fill out the questionnaire and the Tambak Wedi Public Health 
Center who was willing to give permission for this research. This Study did notreceive specific grants from funding 
agencies in the public sector, commercial, or non-profit section. 

Disclosure of conflict of interest 

The author has no potential conflict of interest as affiliations with or involvement in any organization or entity with any 
financial such as honoraria, membership, employment, other equity interest, or non-financial interest such as a personal 
or professional relationship, knowledge, or beliefs in the subject materials discussed in this manuscript. 



World Journal of Advanced Research and Reviews, 2022, 16(03), 577–582 

581 

References 

[1] WHO. World health statistics 2018: monitoring health for the SDGs sustainable development goals. World Health 
Organization. 2018. https://apps.who.int/iris/handle/10665/272596. 

[2] Selvaraj K, Chinnakali P, Majumdar A, and Krishnan I. Acute Respiratory Infections Among Under- 5 Children In 
India: A Situational Analysis. J Nat Sci Biol Med. 2014;5 pp. 15–20. doi: 10.4103/0976-9668.127275. 

[3] WHO. Infection prevention and control of epidemic- and pandemic-prone acute respiratory infections in health 
care: pandemic and epidemic diseases. 2014. 

[4] WHO. Infection prevention and control measures for acute respiratory infections in healthcare, 2013;19. 

[5] Maranatha, D., & Agung Krisdanti, D. P. The factors predicting mortality in pulmonary tuberculosis with acute 
respiratory failure. Clinical Epidemiology and Global Health, 2021; 12, 100843. 
https://doi.org/10.1016/j.cegh.2021.100843 

[6] ASH. Research Report: Secondhand Smoke: the impact on children. 2014. https://ash.org.uk/uploads/ASH-
Report- The-Impact-of-Secondhand-Smoke-and-Children.pdf 

[7] Cangiano, G., Nenna, R., Frassanito, A., Evangelisti, M., Nicolai, A., Scagnolari, C., ... & Midulla, F. Bronchiolitis: 
analysis of 10 consecutive epidemic seasons. Pediatric pulmonology, 2016; 51 (12), p.1330-1335. 

[8] Tsai, J., Homa, D. M., Gentzke, A. S., Mahoney, M., Sharapova, S. R., Sosnoff, C. S., ... & Trivers, K. F. Exposure to 
secondhand smoke among nonsmokers—United States, 1988–2014. Morbidity and Mortality Weekly Report,. 
2018; 67 (48), p.1342. 

[9] Ferrante, G., Simoni, M., Cibella, F., Ferrara, F., Liotta, G., Malizia, V., ... & La Grutta, S. Third-hand smoke exposure 
and health hazards in children. Monaldi archives for chest disease. 2013;79 (1). 

[10] Hassen, S., Getachew, M., Eneyew, B., Keleb, A., Ademas, A., Berihun, G., ... & Sisay, T. Determinants of acute 
respiratory infection (ARI) among under-five children in rural areas of Legambo District, South Wollo Zone, 
Ethiopia: A matched case–control study. International Journal of Infectious Diseases. 2020; 96, p.688-695. 

[11] Windi, R., Efendi, F., Qona'ah, A., Adnani, Q. E. S., Ramadhan, K., & Almutairi, W. M. Determinants of acute 
respiratory infection among children under-five years in Indonesia. Journal of Pediatric Nursing. 2021; 60, p.e54- 
e59. 

[12] Fatmawati, T. Y. Analisis Karakteristik Ibu, Pengetahuan dan Kebiasaan Merokok dengan Kejadian ISPA pada 
Balita di Kelurahan Kenali Asam Bawah. Jurnal Ilmiah Universitas Batanghari Jambi. 2018;18 (3). 

[13] Talumewo, R. F., Sompie, S., Mamahit, D., dan Narasiang, B. Rancang Bangun Alat Pengkondisi Udara Pada 
Ruangan Menggunakan Sensor CO dan Temperatur. Jurnal Teknik Elektro dan Komputer. 2012;1 (2). 

[14] Coker, E., Katamba, A., Kizito, S., Eskenazi, B., & Davis, J. L. Household air pollution profiles associated with 
persistent childhood cough in urban Uganda. Environment international. 2020; 136, 105471. 

[15] Safarina, L. Hubungan Kebiasaan Merokok di Dalam Rumah dengan Kejadian Ispa pada Balita di Desa Cimareme 
Kabupaten Bandung Barat. Jurnal Kesehatan Kartika. 2015; 10 (2), pp. 88–97. 

[16] Fadlyana, E., Soemarko, D. S., Endaryanto, A., Haryanto, B., Darma, A., Dewi, D. K., Chandra, D. N., Hartono, B., 
Buftheim, S., Wasito, E., Sundjaya, T., & Basrowi, R. W. The Impact of Air Pollution on Gut Microbiota and 
Children’s Health: An Expert Consensus. Children. 2022; 9 (6), 765. https://doi.org/10.3390/children9060765. 

[17] Kahar, F., Dirawan, G., Samad, S., Qomariah, N., & Purlinda, D. E. Relationship Analysis of Physical Environmental 
Health Conditions with the Event of Upper Respiratory Tract Infection (Uri) Maros District. Annals of the 
Romanian Society for Cell Biology.2021, 7735-7745. 

[18] Shah, B., Ganatra, S., Noorani, T., Shah, Z., & Kansagra, M. Study Of Risk Factors Associated With Acute Lower 
Respiratory Tract Infection In Children At Tertiary Care Centre (6 Months-60 Months). National Journal of 
Integrated Research in Medicine. 2021; 12 (2). 

[19] Maedel, C., Kainz, K., Frischer, T., Reinweber, M., & Zacharasiewicz, A. Increased severity of respiratory syncytial 
virus airway infection due to passive smoke exposure. Pediatric Pulmonology. 2018; 53 (9), 1299-1306. 

[20] Muro, M. B., Njogu, E., & Orinda, G. Caregivers’level of Knowledge on Indoor Air Pollution and Acute Respiratory 
Infections Among Under-Fives in Informal Settlement: Makadara, Nairobi County. Journal of Health, Medicine 
and Nursing. 2020; 5 (3), 1-23. 

https://ash.org.uk/uploads/ASH-Report-
https://ash.org.uk/uploads/ASH-Report-


World Journal of Advanced Research and Reviews, 2022, 16(03), 577–582 

582 

[21] Münzel, T., Hahad, O., Kuntic, M., Keaney, J., Deanfield, J., and Daiber, A. Effects of tobacco cigarettes, e-cigarettes, 
and waterpipe smoking on endothelial function and clinical outcomes. European Heart Journal. 2020; 41 (41), 
pp. 4057–4070. doi:10.1093/eurheartj/ehaa460. 

[22] Alemayehu, S., Kidanu, K., Kahsay, T., & Kassa, M. (2019). Risk factors of acute respiratory infections among  
children under-five years attending public hospitals in southern Tigray, Ethiopia, 2016/2017. BMC pediatrics. 
2019; 19 (1), 1- 8. 

[23] Mondal, D., & Paul, P. Effects of indoor pollution on acute respiratory infections among under-five children in 
India: evidence from a nationally representative population-based study. PLoS One. 2020; 15 (8),e0237611. 

[24] Savitha, A. K., & Gopalakrishnan, S. Determinants of acute respiratory infections among  children under-five years 
in a rural area of Tamil Nadu, India. Journal of family medicine and primary care. 2018; 7 (6), 1268. 

[25] Barrezueta, L. B., Rodríguez, M. M., Cardador, M. P., Ballester, I. T., Casillas, P. L., Carrasco, J. M., & Vázquez, A. P. 
Effect of prenatal and postnatal exposure to tobacco in the development of acute bronchiolitis in the first two 
years of life. Anales de Pediatría (English Edition). 2021; 94 (6), 385-395. 

[26] Aslan, S., Gayret, O. B., Erol, M., Isikli, S. M., Buke, O., & Ozel, A. (2022). Determination of the Relation Between 
Passive Cigarette Smoking in Children and Respiratory Tract Infections by Evaluation of Urine 
Cotinine/Creatinine Levels. Medical Bulletin of Haseki/Haseki Tip Bulteni, 60(3). 

[27] Behrooz, L., Balekian, D. S., Faridi, M. K., Espinola, J. A., Townley, L. P., & Camargo Jr, C. A. Prenatal and postnatal 
tobacco smoke exposure and risk of severe bronchiolitis during infancy. Respiratory medicine. 2018; 140, p.21- 
26. 

[28] Kiconco, G., Turyasiima, M., Ndamira, A., Yamile, O. A., Egesa, W. I., Ndiwimana, M., & Maren, M. B. Prevalence and 
associated factors of pneumonia among under-fives with acute respiratory symptoms: a cross sectional study at 
a Teaching Hospital in Bushenyi District, Western Uganda. African Health Sciences. 2021; 21 (4), 1701-10. 

[29] Tazinya, A. A., Halle-Ekane, G. E., Mbuagbaw, L. T., Abanda, M., Atashili, J., & Obama, M. T. Risk factors for acute 
respiratory infections in children under five years attending the Bamenda Regional Hospital in Cameroon. BMC 
pulmonary medicine, 2018; 18. 

[30] Murarkar, S., Gothankar, J., Doke, P., Dhumale, G., Pore, P. D., Lalwani, S., ... & Deshmukh, R. Prevalence of the acute 
respiratory infections and associated factors in the rural areas and urban slum areas of western Maharashtra, 
India: a community-based cross-sectional study. Frontiers in public health. 2021; 9. 

[31] Teijeiro, A., Cuello, M. N., Raiden, M. G., Vieyra, R. E., Solé, D., Ellwood, P., & Gomez, R. M. The relationship between 
second-hand smoke and wheezing in infants from Córdoba, Argentina. Allergologia et Immunopathologia. 2020; 
48 (1), 42-47 

[32] Jusuf, H. Rumah Tanpa Asap Rokok. 2019. 


