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Abstract 

The act of passive smoking causes large scale of diseases among 

children. Bodies of children are constantly developing, they have weaker 

immune system and they are more susceptible to compounds found in 

tobacco smoke. Because of that, they are the most vulnerable to the effects 

of passive smoking. The purpose of our study was to confirm the impact 

of passive smoking on the population of three to five-year-old children in 

Bratislava region who participated in the ELSPAC study. The data were 

obtained from questionnaires filled in by respondents participated in 

ELSPAC - the European Longitudinal Study of Pregnancy and Childhood. 

Our cohort consisted of 1286 boys and girls aged three to five from the 

Bratislava region exposured to second-hand smoke. The group consisted 

of 1034 parents, caregivers or legal guardians, when we were analysing 

the number of smokers in households. To evaluate the effects of passive 

smoking on occurrence of pneumonia and bronchitis the group consisted 

of 1273 children. In the group of children, we did not confirm a 

statistically significant relationship between passive smoking and the 

occurrence of pneumonia or bronchitis in children aged three to five years 

(p=NS). The ELSPAC study enlightened us with new knowledges about 

evaluating the exposure to second-hand smoke and our findings also 

contribute to understanding the risk of children's exposure to passive 

smoke. 
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Introduction 

The growth and development of children requires special as well as 

individual attention and care. Their growth and development have been 

a subject of many studies, however most of the studies have been focused 

only to a selected part of their lives and development. Only in few cases 

the studies were complex once, or studies comparing the situation from 

different cities and states. Based on this fact, an international ELSPAC 

study - The European Longitudinal Study of Pregnancy and Childhood, 

realized in Slovak Republic, England, Isle of Man, Czech Republic, 

Greece, Ukraine, and Russia, was created with the initiative of the WHO. 

Thanks to an unified methodology and data collection, it has been possible 

to analyse and to compare the impact of the social system and lifestyle on 

the development and growth of children exposed to the passive smoking 

[1-7].  

ELSPAC in Slovakia: The ELSPAC study is a prospective longitudinal 

study developed by the WHO (World Health Organization) in the 1980s. 

ELSPAC can be characterized as a unique, extensive, and very valuable 

study, in which participated 3100 children born between 1993 and 1995 

in the Bratislava region. The data were collected in Slovakia between 1993 

and 2013. Approximately 55000 questionnaires were collected during this 

period. The data were collected mainly by questionnaires and clinical 

examinations in the outpatient clinics of the Institute of Preventive and 

Clinical Medicine (ÚPKM) and at the workplaces of ÚPKM, the Slovak 

Medical University (SZU) in Bratislava, as well as at cooperating 

outpatient clinics.Individual questionnaires were filled in by the mother, 

the father, the paediatrician, the person caring for the child and later also 

by the monitored child at different ages. The return of the questionnaires 

decreased over time and was different from person to person [1-4]. 

The ELSPAC project is unique because it focuses on monitoring 

groups of children and their families since pregnancy [2]. Data focused on 

the pregnant woman and fetal development, childbirth, neonatal period 

and adulthood were obtained using questionnaires and medical records. 

Questionnaires have been used to collect data about the child from the 
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pregnancy period, birth of the child, period right after the child was born, 

then from the period of 6th and 18th month after birth and then from the 

3rd, 5th, 7th, 11th and 15th year of the child. 

The data obtained from ELSPAC provide deep understanding of the 

psychological, biological, economic, social, and environmental factors as 

well as factors of children´s and adolescent´s healthcare. The results of 

this extensive study serve to increase and improve the quality of life and 

preventive health care of the population [1-4]. 

Passive smoking: Passive smoking is a societal health problem that 

affects the health of adults, adolescents and mainly children on a daily 

basis. One of the reasons why the exposure to second-hand smoke is 

considered hazardous is that the second-hand smoker inhales unfiltered 

cigarette smoke containing toxic and carcinogenic substances, including 

formaldehyde, benzene, chloroethylene, arsenic, ammonia and 

hydrocyanic acid. Exposure to second-hand smoke in children increases 

the risk of sudden infant death syndrome (SIDS), asthma, eczema, ear 

infection as well as an infection of upper and lower respiratory tract. It 

also increases the risk of cardiovascular and oncological diseases and can 

negatively affect the physical development of the child.  Children are also 

more likely to start smoking earlier in the future [8 -16].  

The environment with the highest exposure of children to second-hand 

smoke: Household is an environment where the exposure to second-hand 

smoke in preschool children is the highest. The children usually spend 

most of the time in this environment. Hawthorne et al. [17] reported that 

the Canadian Human Activity Pattern Survey (CHAPS) and the California 

Activity Pattern Survey (CAPS) have confirmed that the household is the 

most risky environment for children in term of exposure to second-hand 

smoke. Chaudhart et al. [18] reported that children under the age of five 

account for approximately 40% of all diseases whose formation and 

persistence are conditioned by environmental risk factors, including 

exposure to environmental tobacco smoke. 

Respiratory diseases in children: The children's respiratory system is 

particularly sensitive to the presence of environmental tobacco smoke 
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(ETS) due to the insufficiently developed structure of the respiratory 

system and the child's immunity haven’t been developed yet. Hawamdeh 

et al. [8] reported that in a study involving 850 newborns, the number of 

shortnesses of breath in these newborns was significantly higher when the 

mother smoked. They also pointed out, that children whose mothers 

smoked also developed respiratory diseases earlier than children of 

mothers who did not smoke. There has been reported a higher incidence 

of lower respiratory tract diseases, middle ear effusions and viral lung 

diseases in children exposed to environmental tobacco smoke. The same 

authors also reported that in another study involving 2,200 children from 

the United Kingdom was the incidence of pneumonia and bronchitis 

associated with ETS exposure. The prevalence of pneumonia and 

bronchitis was 7.8% in children whose parents were both non-smokers. In 

cases where one parent was a smoker, the incidence was 11.4% and if both 

parents were smokers the incidence was 17.6% [8].  

 

Objectives: 

The main objective: 

▪ To determine the impact of passive smoking on the population 

of three to five-year-old children from the Bratislava region in a 

selected set of the ELSPAC study. 

Side objective: 

▪ To determine the effect of second-hand smoke on the incidence 

of pneumonia or bronchitis in three to five-year-old children from the 

Bratislava region. 

Hypotheses: 

▪ We assume that children aged three to five from the Bratislava 

region who were exposed to second-hand smoke developed more 

cases of pneumonia or bronchitis than children who were not exposed 

to second-hand smoke. 
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Materials and methods 

Our group consisted of respondents who participated in the European 

Longitudinal Study of Pregnancy and Childhood - ELSPAC. The data 

were collected from questionnaires. Data were reported by mothers and 

fathers (or guardian, legal representative).  

We performed a survey about the exposure of children to second-hand 

smoke, in which the group consisted of 1286 boys and girls from the 

Bratislava region. In this survey, parents, caregivers or legal guardians 

stated whether the children were or weren't exposed to second-hand 

smoke. 

When we were analysing the number of smokers in households, the 

group consisted of 1034 parents, caregivers or legal guardians. 

In the case of the number of smoked cigarettes, the group consisted of 

2564 parents, caregivers or legal guardians. 

When we were analysing the association between exposure to second-

hand smoke and the occurrence of pneumonia or bronchitis, the group 

consisted of 1273 children. 

The individual questions in the analyzed questionnaires were not 

always filled in by the mother, father (or guardian, legal representative), 

thus our set is different in the results.  

Statistical evaluation: We used IBM SPSS 19 and Microsoft Excel to 

evaluate the data. We expressed our values using relative (%) and absolute 

(n) numbers. We determined the significance level α = 0.05. We 

considered statistically significant results to be those in which the p value 

was less than or equal to the value of the significance level (p ≤ 0.05). In 

IBM SPSS 19, we used a normality test to see if our "smoking over the 

weekend" and "smoking over the week" files were normally distributed. 

We also used the 2x2 tables and the chi-square test to determine the 

statistical significance between exposure to second-hand smoke and the 

incidence of pneumonia or bronchitis in three to five-year-old children in 

the Bratislava region. 
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Results 

Exposure of children to passive smoking: Out of the total number (n = 

1286) of children 5 (0.4%) parents, legal guardians or carers stated, that 

their child was exposed to second-hand smoke all day every day of the 

week and 10 (0.8%) that their child he was exposed all day throughout the 

weekends. Six (0.5%) parents, legal guardians or carers stated, that their 

children were exposed to second-hand smoke for more than 5 hours every 

day of the week and 13 (1%) reported, that on weekends. Eleven (0.9%) 

parents, legal guardians or carers reported that their child was exposed to 

second-hand smoke for 3-5 hours each day of the week, and 26 (2.1%) 

respondents stated that their child had been exposed to second-hand smoke 

for 3-5 hours on weekends. The child's exposure to second-hand smoke 

every day of the week for 1-2 hours was reported by 46 (3.6%) 

respondents and 42 (3.2%) reported the same exposure on weekends. 

Exposure that was less than an hour each day of the week was reported by 

97 (7.5%) respondents and 137 (10.6%) reported the same exposure over 

the weekend. 1114 (86.6%) respondents reported no exposure during the 

week and 1052 (81.8%) reported no exposure over the weekend. This 

question has not been answered by 13 respondents (1%) (Table 1). 

Table 1.  Exposure of three to five-year-old children to passive 

smoking in Bratislava region, Slovakia, n=1286 

Exposure of children 

to passive smoking 

(n) 

Week Weekend 

n % n % 

All day 5  0,4 10 0,8 

More than 5 hours 6  0,5 13 1 

3 – 5 hours 11 0,9 26 2,1 

1 – 2 hours 46 3,6 42 3,2 

Less than an hour 97 7,5 137 10,6 

No exposure 1114 86,6 1052 81,8 

Not filled in 7 0,5 6 0,5 

Total 1286 100 1286 100 
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Number of smokers in households: Out of the total number (n = 1034) 

of parents, carers or legal guardians, 594 (57.4%) stated that there were no 

smokers in the household, 267 (25.9%) stated that one smoker lived in the 

household, 133 (12.8 %) stated that there were two smokers living in the 

household, 22 (2.1%) stated that three smokers lived in the household, 12 

(1.2%) stated that there were four smokers living in the household, 5 

(0.5%) stated that five smokers lived in the household and 1 (0.1%) stated 

that six smokers lived in the household (Figure 1). 

Figure 1. Graphic representation of smokers in households with three to five-

year-old children in the Bratislava Region, Slovakia, n = 1034. 

 

Number of smoked cigarettes: Out of the total number (n = 2564) of 

parents, carers or legal guardians, 1018 women (39.6%) and 876 men 

(34.1%) marked themselves as non-smokers. The smoking of 1-4 

cigarettes per day was reported by 77 women (3%) and 35 men (1.4%). 

The smoking of 5-9 cigarettes per day was reported by 70 women (2.7%) 

and 53 men (2.1%). The smoking of 10 - 14 cigarettes per day was 

reported by 61 women (2.7%) and 98 men (3.8%). The smoking of 15-19 

cigarettes per day was reported by 32 women (1.3%) and 75 men (2.9%). 

Eighteen women (0.7%) and 98 men (3.7%) reported consuming 20-24 

cigarettes a day. The smoking of 25-29 cigarettes per day was reported by 

5 women (0.2%) and 13 men (0.5%). One woman (0.03%) and 34 men 

(1.3%) reported consuming 30 or more cigarettes per day (Figure 2). 
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women  men 

Figure 2. Percent quantification of the ratio and number of cigarettes smoked 

per day by sex for parents, carers or legal guardians of three to five-year-old 

children in the Bratislava Region, Slovakia, n = 2564. 

 

Occurrence of bronchitis or pneumonia 

Out of the total number (n = 1286) of parents, legal guardians or carers, 

690 (54%) stated that their child hadn’t contracted bronchitis or 

pneumonia and 583 (45%) respondents stated that their child contracted at 

least one of these diseases (Figure 3). 
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yes   no  didn´t specify 

Figure 3. Occurrence of bronchitis or lung inflammation in three to 

five-year-old children in the Bratislava region, Slovakia, n = 1286. 

 

We discovered that the exposure to secondhand smoke resulted in an 

increased incidence of pneumonia and bronchitis. We examined this factor 

in a sample of 1273 children. Out of the total number (n = 1273) of 

children, 226 (17.8%) parents, carers or legal guardians stated that their 

children were exposed to second-hand smoke over the weekend. The 

exposure during throughout the week was reported by 161 (12.6%) 

parents, carers or legal guardians. 

To evaluate the results, we used a chi-square test separately for a group 

of children exposed during the week and separately for a group of children 

exposed during the weekend. A chi-square test comparing the incidence 

of pneumonia or bronchitis during the week showed us that 80 (49.7%) 

children who were exposed to second-hand smoke during the week had 

contracted one of these diseases and 81 (50.3%) children didn´t have 

contracted them (table 2). When they were exposed to passive smoking 

over the weekend, one of the diseases occured in 108 (47.8%) children 

and the diseases did not occur in 118 (52.2%) (table 3). The level of 

significance in the "weekend smoking" group was confirmed to be 

statistically insignificant (p = 0.285) and was also statistically 

insignificant in the "weekly smoking" group (p = 0.166). We did not 

confirm hypothesis. 
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Table 2. Table 2x2 and chi-square test of exposure to second-hand 

passive smoking and the occurrence of pneumonia or bronchitis in three 

to five-year-old children in the Bratislava region, Slovakia, n = 1268 

 

Pneumonia or 

bronchitis 

Sum 1 2 

smoking_week ,00 Number 501 606 1107 

% 45,3% 54,7% 100,0% 

1,00 Number 80 81 161 

% 49,7% 50,3% 100,0% 

Sum Number 581 687 1268 

% 45,8% 54,2% 100,0% 

Fisher’s Exact Test p=0,166    

 

Table 3. Table 2x2 and Chi-square test of exposure to passive 

smoking over the weekend and the occurrence of pneumonia or 

bronchitis in three to five-year-old children in the Bratislava Region, 

Slovakia, n = 1269 

 

Pneumonia or 

bronchitis 

Sum 1 2 

smoking_  

weekend 

,00 Number 474 569 1043 

%  45,4% 54,6% 100,0% 

1,00 Number 108 118 226 

%  47,8% 52,2% 100,0% 

Sum Number 582 687 1269 

% 45,9% 54,1% 100,0% 

Fisher’s Exact Test  p=0,285  
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Discussion 

Studies examining the effects of second-hand smoke on the human 

body began to appear in the 1930s and are still ongoing to this day. The 

Harlap and Davies [19] study was one of the first large-scale studies on 

the effects of second-hand smoke on children's health. It involved 10672 

children and proved that increased exposure to secondhand smoke resulted 

in an increased incidence of pneumonia and bronchitis. There were 28% 

more diagnoses of these diseases in children whose mothers smoked than 

in children whose mothers were non-smokers. 

The authors of a study, Merianos et al. [20], which involved more than 

3200 children, also concluded that the exposure to second-hand smoke 

resulted in an increased incidence of pneumonia and bronchitis. In 1047 

children with pneumonia, exposure to second-hand smoke was confirmed 

in 732 (69.9%) of them. In 1999 children diagnosed with bronchitis, 

exposure to secondhand smoke was confirmed in 1179 (59%) of them. 

A study conducted in Spain in 2015 proved that exposure to second-

hand smoke resulted in 7097 cases of lower respiratory tract infections 

(pneumonia, bronchitis and tracheitis) [21]. These studies have shown us 

a clear link between exposure to second-hand smoke and an increased 

incidence of pneumonia, tracheitis and bronchitis. In our study, the results 

did not confirm this connection. The incidence of pneumonia or bronchitis 

was almost the same in both groups (weekend smoking and weekly 

smoking) when children were exposed to second-hand smoke. The reason 

might be the insufficient number of respondents we were working with. 

A study by Baysal et al. [22] conducted in Turkey, which involved 32 

children, also showed no significant association between exposure to 

second-hand smoke and pneumonia or bronchitis. In this study, out of 32 

children exposed to second-hand smoke, only 17 (53.1%) had developed 

pneumonia or bronchitis and 15 (46.9%) had not contracted any of these 

diseases. Based on the results of these studies, we can conclude that the 

reason for not confirming the hypothesis in our study might be the lack of 

respondents. Low number of respondents can be associated by the 

methodology of children’s second-hand smoke exposure data collection 
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[24]. Furthermore, several parents, carers or legal guardians may have 

concealed that their children are exposed to second-hand smoke when they 

were filling out the questionnaire. 

 

Conclusion 

Children's exposure to second-hand smoke is a societal health problem 

that results in various types of diseases and can even cause their death. 

Despite legislative restrictions in Slovakia, the number of smokers, and 

thus the exposure to second-hand smoke, is still high. 

The goal of our paper was to show the association of passive smoking 

with the health disorders of the population of three to five-year-old 

children from the Bratislava region in a selected set of the ELSPAC study.  

▪ In the group of children, we did observe the association between 

the passive smoking and the occurrence of pneumonia or bronchitis in 

children aged three to five years. However, to obtain a statistically 

relevant and significant data, further research in this field is deserved.  

▪ We have observed a higher number of male smokers (60.6%) than 

female smokers (39.4%) in the study group.  

The public health professional plays an important role in education 

about the risks of smoking and can therefore help to reduce the number of 

smokers. There is a need to initiate projects aimed at raising awareness 

abour the risks of active and passive smoking, education of children (about 

the risks of smoking) and especially parents about the harmfulness of 

smoking. Our findings also contribute to understanding the risk of 

children's exposure to second-hand smoke. 
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