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Abstract
Secondhand Smoking (SHS) exposure had a great impact on health, especially among a vulnerable group 
like breastfeeding mothers and infants. No previous research was found on the risk of lower parenting 
quality with the risk of SHS exposure among infants. This research aimed to analyze the prevalence of SHS 
exposure at home in infants with family characteristics and parenting quality. A cross-sectional study was 
conducted in Magelang with 216 households that had an infant as a household member. SHS exposure at 
home and family characteristics assessed with a questionnaire and parenting quality assessed with HOME-
SF, divided into emotional support and cognitive stimulation. The prevalence of SHS at home was 81%. 
Family characteristics related were higher means of sum of children (t= -2.494; p=0.013), shorter birth 
spacing (t= -3.146; p=0.002), younger age of mother (t= -3.798; p=0.000) and father (t= -3.766; p=0.000), and 
shorter years of father education (t= -2.933; p=0.004) were significantly related to higher prevalence of SHS 
exposure at home.and also lower cognitive stimulation (F=2.705- p=0.046). Several family characteristics 
and also the quality of parenting identified as factors associated with infant SHS exposure at home. The high 
prevalence needs attention for intensive health promotion and consistent implementation of smoke-free 
legislation to protect infant and breastfeeding mothers from SHS exposure at home.

Keywords: secondhand smoking; infants; breastfeeding mother; parenting quality 

Introduction

Exposure to secondhand smoke (SHS) responsible 
for estimated 600.000 death per year worldwide. 
Children make up over a quarter of all deaths and half 
of all disability-adjusted life years associated with SHS 
exposure1,2. Exposure to SHS, also known as passive 
smoking or environmental tobacco smoke, is the 
unintentional inhalation of cigarette smoke from other 
person2. Secondhand smoke exposure has been proved 
to be associated with health risks and death3. Exposure 
to cigarette smoke in pregnant women is associated with 
an increased risk of miscarriage, LBW, and asthma in 
babies4,5.

There is still limited scientific literature at SHS 
articles focusing on younger children, most were 
done in older children or adolescents6.Infants can be 
more vulnerable to the exposure risks, especially SHS 
exposure at home, the place where infants are more 

exposed to SHS than in other places because they 
spendmoretimeathome7.The relation between parenting 
and the risk for SHS exposure were not clearly described, 
and no previous study among infant was found. Previous 
researches on parenting concerning SHS were mostly 
focused on parenting style and smoking behavior of their 
children8. To fill this gap, this research aimed to analyze 
the prevalence of SHS exposure at home in breastfeeding 
mothers and their infants with family characteristics and 
parenting quality. 

Method

This paper is part of a study on the growth and 
development of children in replete and non-replete 
areas of IDD in Magelang Central Java, the main topic 
was presented in the 2019 Asian Congress of Nutrition 
analyzing the relation between breastmilk iodine level 
and infant development in replete and non-replete 
areas9.This article focused on the problem of at home 
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secondhand smoke exposure on infants and breastfeeding 
mothers.

This was a cross-sectional study conducted in 
Magelang, Central Java, with 213 households which 
had infants and breastfeeding mothers as a household 
member. Breastfeeding mothers who participate in this 
study were the same as the study on iodine sufficiency 
among pregnant women in the previous years. Simple 
random sampling was used to determine the participants 
of the research10. The sampling frame for this study 
was 244 mothers which complete the earlier year study 
andcomplete the pregnancy until having babies, and 213 
of them complete this study. 

SHS exposure at home and family characteristics 
assessed with questionnaire and parenting quality 
assessed with HOME-SF. Interviews were conducted 
with the mothers. Demographic data had collected on 
paternal and maternal age and education years, length 
of the marriage, a sum of children, and child’s birth 
order.SHS questionnaire including a question about the 
presence of at home SHS exposure, and the frequency of 
SHS exposure at home. 

The quality of the caregiving environment was 
measured using the HOME Inventory Short Form 
(HOME-SF) model consisting of 20 items. Data 
obtained using interviews and direct observation of the 
interaction between mother and child. The parenting 
quality refers to the extent to which the environment 
provides physical stimulation through sensory input, 
and emotional stimulation provided through the bond of 
affection between caregivers and children. The HOME-
SF scale has two answer choices, yes (score 1) and no 
(score 0). Measurement of the quality of the caregiving 
environment is done by adding up the scores contained in 
the HOME-SF questionnaire11. In this study, we further 
analyzed the quality of parenting, adopted the analysis 
from the NLSY79 child study12, which further explore 
HOME-SF into two subscales of cognitive stimulation 
and emotional support. 

Data analysis was performed with an independent 
t-test and oneway Anova to explore the relation between 
family characteristics, parenting quality. 

Result 

Table 1. Family Characteristics Based on at Home SHS Exposure

Variables

At home SHS

Non-Exposure
n= 41(19.0%)
Means (SD)

Exposure
n=175(81.0%)

Means (SD) 
t p

Sum of children 2.22(0.91) 1.87(0.77) -2.494 0.013*

Child birth’s spacing 6.50(5.07) 4.18(3.76) -3.146 0.002*

Paternal age 37.05(6.27) 32.95(6.26) -3.766 0.000*

Maternal age 32.24(5.21) 28.41(5.94) -3.798 0.000*

Paternal length of education 10.80(3.44) 9.31(2.80) -2.933 0.004*

Maternal length of education 10.63(3.85) 9.87(2.64) -1.513 0.132

Paternal age when married 27.74(4.21) 26.58(5.19) -3.766 0.185

Maternal age when married 22.94(3.82) 21.99(4.82) -3.798 0.244

Length of marriage 9.30(5.71) 6.53(4.67) -3.257 0.001*
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This research found a very high prevalence among 
SHS exposure at home for infant (81%), and most of 
them with daily (62%) or weekly (12.9%) exposure. 
This research also found several family characteristics 
related to the higher prevalence of SHS exposure at 
home (Table 1). Higher means of sum of children (t= 
-2.494; p=0.013), shorter birth spacing (t= -3.146; 

p=0.002), younger age of mother (t= -3.798; p=0.000) 
and father (t= -3.766; p=0.000), and shorter years of 
father education (t= -2.933; p=0.004) were signifi cantly 
related to higher prevalence of SHS exposure at home. 
Maternal length of education and parental age when 
married did not signifi cantly relate to SHS exposure at 
home. 

Table 2. Parenting Quality-Based at Home SHS Exposure Frequency

Variables

At Home SHS Exposure

Never(n=40)
Means (SD)

Monthly(n=13)
Means (SD)

Weekly(n=28)
Means (SD)

Daily(n=134)
Means (SD)

F P

Emotional support 7.00(1.07) 6.77(1.53) 6.53(1.07) 6.69(1.15) 2.705 0.366

Cognitive 
stimulation 5.76(1.28)a 6.15(1.68)a 5.59(1.22) 5.29(1.31) 1.061 0.046*

a signifi cantly different with daily at-home SHS exposure 

 

Figure 1. Relations between the frequency of at-home SHS and emotional support 

Parenting quality in this research was represented 
by emotional support and cognitive stimulation. We 
analyze the difference in parenting quality with the level 
of SHS exposure at-home frequency, from daily, weekly, 
monthly, and no exposure (table 2). This research found 

no signifi cant difference in emotional support with the 
frequency of SHS exposure at home (F=1.061; p=0.37). 
On the other hand, cognitive stimulation, particularly 
daily and weekly exposure, related to signifi cantly lower 
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quality of cognitive stimulation at home (F=2.705; p=0.046), and not significantly related to emotional support. 

 

Figure 2. Relations between the frequency of at-home SHS and cognitive stimulation 

Discussion 

This research revealed a very high prevalence of at 
home SHS exposure in infants and breastfeeding mothers 
(80.1%), with 63% of them being exposed daily to SHS at 
home. Studies in several countries showed a much lower 
prevalence. Research in Aleta Wondo, Ethiopia reported 
22% daily smoking exposure at home13. SHS prevalence 
in this research was similar to nationally representative 
data of a higher age population in Indonesia. The SHS 
exposure prevalence among Indonesian adolescents (12-
15 years old) was 85.4%, also represented the world’s 
highest prevalence14. This fact proved that an infant 
presence in a household in Indonesia did not modify at 
home smoking behavior. The man smokers prevalence 
above 15 years old in Indonesia also high, 62,9% in 
2018, which also recorded as the highest prevalence for 
men smokers in the world15.

The high prevalence of infant exposure towards 
at-home SHS is similar to a research result in China, 
which revealed the highest prevalence of SHS exposure 

experienced by women and infants, where girls are at 
risk of being exposed to secondhand smoke 10 percent 
higher than boys16. Similar to the results of this study, 
several other studies have also shown mother education 
level as a significant factor affecting cigarette smoke 
exposure at home. Research in China shows higher 
maternal education, related to a lower risk of SHS 
exposure at home16. Research in Iran also shows similar 
results. Maternal and paternal education in the non-
exposure SHS group was higher than in the exposure 
group.Exposure to cigarette smoke in nursing mothers 
is related to the duration of exclusive breastfeeding. 
Breastfeeding mothers exposed to cigarette smoke 
tend to stop giving exclusive breastfeeding earlier 
than SHS non-exposure to breastfeeding mothers. The 
proportion of infants exclusively breastfed in families 
with smoking family members was 27 percent less than 
familieswithout smoking family members17.In adults, 
women experienced more exposure to SHS at home 
(57.8 percent) than men (52%).
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This research revealed some family characteristics 
related significantly to a higher prevalence of SHS 
exposure at home. Besides women, the younger age 
group also more had a higher level of SHS exposure. 
A study in Myanmar showed, younger ages group also 
show higher exposure to SHS, probably because they are 
less concerned about health problems18. This research 
found, the younger the parents, both mother, and father, 
the higher SHS exposure probabilities. A study in Spain 
revealed parents age 18-30 were more likelyto report 
SHS exposure at home19.In the future, this SHS exposure 
will also affect whether or not a person will decide to 
quit smoking easily. Research conducted in South Korea 
revealed that adolescents exposed to SHS every day 
find it more difficult to quit smoking compared with 
adolescents who are less or not exposed to SHS at all in 
the home environment20. In this study, 63% of infants 
exposed daily, make them at higher risk for developing 
smoking habit later in life.

Lower paternal education is related to a higher 
prevalence of SHS at home, but not maternal education. 
This finding is similar to a systematic review article that 
found a significant association between low education 
and increased risk of SHS exposure at home21. It is 
slightly different from a study in Iran, which showed 
that parents’ education (mother and father) was higher in 
the non-SHS exposure group than parents’ education in 
the SHS exposure group17.Another research from China 
showed maternal education played a significant factor 
that affected SHS exposure at home. Higher maternal 
education, related significantly to a lower risk of SHS 
exposure in children16.

This research found a higher risk of SHS related 
to a lower social status like parental education. SHS 
exposure at home also higher in the more vulnerable 
family. The characteristics are family with a higher sum 
of children, a shorter birth spacing, and also a lower 
cognitive stimulation. A higher SHS level at home in 
younger maternal and paternal age also reflected still lack 
of awareness among younger people about the hazard 
in SHS at home exposure. It more prevalent specifically 
among susceptible persons like infants and breastfeeding 
mothers. It also reflects the tendency to increase the 
numbers of smokers and SHS in Indonesia. Successful 

experience from many countries in decreasing prevalence 
of SHS due to strengthening the comprehensive smoke-
free policy regulations22–24. Findings from this research 
strengthen the urge to protect vulnerable groups from 
exposure to cigarette smoke as early as possible. It could 
be achieved, by taking into account the characteristics of 
families with social vulnerabilities. 

Conclusion

Several conditions representing the more vulnerable 
family, like more children, shorter birth spacing, younger 
age of mother and father, and shorter years of father 
education. Those related to higher at home SHS exposure 
for infants.Lower cognitive stimulation was found as 
a factor associated with higher infants’ SHS exposure 
at home, specifically daily and weekly exposure. The 
high prevalence for infant to exposed with daily SHS 
exposure need urgent attention for intensive health 
promotion and consistent implementation of smoke-free 
legislation to protect infant and breastfeeding mothers 
from SHS exposure in private space like home. It is 
recommended to include the message for protecting 
infants and breastfeeding mothers from SHS exposure 
at home. Future research is needed to develop a health 
promotion model to prevent infant SHS exposure at 
home, such as couple counseling during pregnancy. 
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