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Abstract: Globally, one in three children under five are affected by stunting, which 
impairs their growth. On average, 50% of malnourished children aged five years or 
younger reside in Asia, while more than 30% live in Africa. Indonesia, as one of the 
Southeast Asian Countries, exhibits a higher prevalence of stunting compared to 
other middle-income countries. Several studies have identified a correlation 
between the smoking behavior of parents and the risk of stunting in children. This 
is thought to be due to the allocation of cigarette expenditure, which can reduce 
spending on food. This study aims to examine the impediments to growth 
encountered by children as a consequence of cigarette consumption within 
households in Sumatra and beyond. The data used in this study is derived from the 
Indonesian Family Life Survey (IFLS), with the logistic regression method utilized for 
analysis. The findings of this study indicate that a significant proportion of 
expenditure on cigarettes, living in a poor household, and internal child factors, 
namely the baby's weight at birth (less than 2500 grams), can increase the risk of 
children experiencing stunting. Genetic factors like parents' height and 
environmental factors like sanitation can also reduce the risk of stunting in 
children. Because the height of a parent’s body posture and a clean can positively 
influence children’s health conditions. The study calls for interventions to reduce 
smoking and improve child nutrition, especially in impoverished households. It is 
imperative to allocate expenditures related to the procurement of cigarettes to 
benefit children, thereby facilitating their growth and development. 
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Introduction 
 
It is paramount to consider health issues from the perspective of all groups, 
with particular attention paid to those affecting children. One of the 
primary objectives of the Sustainable Development Goals (SDGs) is to 
guarantee a healthy life and to promote well-being for all, as outlined in 
Goal 3. To achieve this goal, most countries worldwide have developed 
policy strategies to address global child health issues, particularly nutrition. 
Nutritional problems are not hereditary; they are caused by a lack of 
nutritious food intake, congenital diseases, parenting practices, and lack of 
access to adequate health services (UNICEF, 2015). 
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One of the most prevalent nutritional issues affecting children is stunting. A report from 
UNICEF (2019) indicates that, globally, one in three children under the age of five is not 
growing properly due to stunting, wasting, and overweight. Concerning geographical 
distribution, the highest prevalence of nutritional problems among children under five 
years of age is observed in Asia and Africa. On average, 50% of malnourished children 
under five years of age are located in Asia, while more than 30% are in Africa.  
 
Nutritional deficiencies are typically the result of insufficient dietary intake. Two-thirds of 
children are not fed an appropriate diet for growth and development (UNICEF, 2019). A 
significant proportion of children aged between six and 23 months, precisely 44%, do not 
consume adequate fruit or vegetables. Furthermore, 59% of this age group also fails to 
ingest adequate vegetable or animal protein. Furthermore, some additional factors 
associated with nutritional issues in children can originate from parenting practices, the 
surrounding environment, and other external influences. The level of parental education 
has also been identified as a factor influencing nutritional problems in children (Alderman 
& Headey, 2017). This is because low parental education is associated with lower levels 
of knowledge, which is linked to poorer recognition of symptoms and less effective 
management of illnesses in children. 
 
Several researchers have identified a correlation between parental smoking behavior and 
the risk of stunting, wasting, and being overweight in children. A study conducted in 
Indonesia revealed that households where the father smokes spend 16,6% of their income 
on cigarettes (Wijaya-Erhardt, 2019). The smoking habit may be indicative of a parenting 
style that prioritizes immediate gratification over long-term health outcomes. The 
allocation of income for essentials such as food may be compromised when funds are 
redirected towards purchasing cigarettes. The prevalence of stunting is increased by 1,5 
times in children whose mothers smoke, in comparison to children whose mothers do not 
smoke (Bove et al., 2014). In contrast, Best et al. (2008) observed that the likelihood of a 
child being stunted was 1,1 times higher in households where the father smoked 
compared to those where the father did not smoke.  
 
Concerning the health implications, the consequences of parental smoking result in 
children becoming Secondhand Smoke (SHS) and a deterioration in the child's health. A 
study conducted by (1) demonstrated the relationship between urinary levels of cotinine 
metabolites and GABA concentrations in children exposed to heavy parental smoking in 
urban households. The average level of cotinine metabolites in children exposed to 
secondhand smoke was 57.37 ng/ml. Meanwhile, the cotinine metabolite levels in a 
control group of normal children were 2.53 ng/ml (n = 253). It can be hypothesized that 
elevated levels of cotinine metabolites may influence GABA levels and subsequent 
neurobehavioral effects, potentially causing insomnia in children living with heavy-
smoking parents in urban households.  
 
Previous studies, such as those conducted by Wijaya-Erhardt (2019), have analyzed the 
impact of parental smoking habits on child health outcomes. However, these studies have 
not controlled for potential confounding factors, such as low birth weight status, 
breastfeeding, and children's diet. This study intends to examine parental smoking habits 
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but did not control for child outcomes such as low birth weight status, breastfeeding, and 
diet, which are crucial factors that warrant consideration. It is because they wanted to 
compare the nutritional status of children in low-income households with smoking and 
non-smoking fathers. Accordingly, this study examines the impact of various factors on 
child nutrition, including sanitation, breastfeeding, and household economic conditions. 
This study contributes to the extant literature on the impact of tobacco expenditure on 
child growth in low-income households in Indonesia. Although families with fathers who 
smoke do not allocate a smaller proportion of their income to food compared to 
households without smokers, spending on tobacco has a deleterious effect on the linear 
growth of their children. This study also underscores the necessity to incorporate anti-
smoking counseling in Indonesia's ongoing stunting reduction programs. 
 
 

Research Method 
 
The data employed in this study were derived from the multi-level, large-scale Indonesian 
Family Life Survey (IFLS), encompassing both individual and household levels of analysis. 
The unit of analysis was the household with at least one child under the age of five. The 
questionnaire instrument is a longitudinal survey designed to collect substantial 
information at both the individual and household levels. This includes a range of indicators 
such as consumption, income, assets, education, health status, migration, marriage, and 
other pertinent data (Strauss et al., 2014).  
 
Based on the purpose of this study is to see the risk of the proportion of parental cigarette 
expenditure on the nutritional status of children in Sumatra and outside Sumatera so that 
the dependent variable used is nutritional status such as stunting, the proportion of 
parental cigarette expenditure, and other control variables. To conduct the analysis, an 
equation model is used to describe the research objectives: 

 
𝑠𝑡𝑖 = 𝛽0 + 𝛽1𝑝𝑟𝑜𝑝𝑖 + 𝛽2𝑏𝑏𝑙𝑟𝑖 + 𝛽3𝑚𝑡ℎ𝑔𝑖 + 𝛽4𝑓𝑡ℎ𝑔𝑖 + 𝛽5𝑚𝑡𝑒𝑑𝑢𝑖 + 𝛽6𝑠𝑎𝑛𝑖

+ 𝛽6ℎℎ𝑝𝑜𝑜𝑟𝑖 + 𝛽7𝑏𝑓𝑑𝑖 + 𝜀𝑖 , 
 

Dependent variable 𝑠𝑡𝑖  on the model retrieved status of children’s stunting i. Afterwards, 
independent variable 𝑝𝑟𝑜𝑝𝑖  shows the allocation of the proportion of cigarette 
expenditure in a month, 𝑏𝑏𝑙𝑟𝑖  child's low weight status at birth, 𝑚𝑡ℎ𝑔𝑖 mother's height, 
𝑓𝑡ℎ𝑔𝑖 father's height, 𝑚𝑡𝑒𝑑𝑢𝑖 mother's education, 𝑠𝑎𝑛𝑖 sanitation status, ℎℎ𝑝𝑜𝑜𝑟𝑖  poor 
household and 𝑏𝑓𝑑𝑖 breastfeeding. This study explores the relationship between parental 
health, education, sanitation, breastfeeding, household income, and the allocation of 
cigarette expenditure in a month on stunting in children. 
 
The utilization of these variables follows the UNICEF conceptual framework and several 
preceding studies. In certain studies, such as those conducted by Kyu et al. (2009) and 
Mishra & Retherford (2007), the method employed was multinomial logistic regression to 
analyze the relationship between smoking and stunting status in children. However, this 
study's observed dependent variable of children's nutritional status is a dummy variable, 
thus allowing logistic regression. The estimation results can be interpreted as indicating 
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the direction of the variable relationship. However, to analyze the coefficient results, it is 
necessary to estimate further using the odds ratio, a widely used measure in previous 
studies, especially those related to health. The odds ratio is an exponential measure of 
the estimated logistic coefficient, expressed as a ratio of greater or lesser odds. 
 
 

Result and Discussion 
 
The primary data for this study is derived from the Indonesian Family Life Survey Wave 5, 
also known as the Indonesian Family Life Survey (IFLS). The sample size for children under 
the age of five years is 3,067 observations. This study delineates two regional conditions: 
Sumatra and the rest of Indonesia. It describes the characteristics of households with 
children under five and parents who smoke. This study examines the nutritional status or 
incidence of stunting in one child in each Sumatra and Non-Sumatra household.  
 
The children observed in this study had a maximum age of 59 months and an average of 
28 months. The mean monthly expenditure on cigarettes in the average household was 
6%. The lowest proportion was 0, indicating that these households did not consume 
cigarettes. In contrast, the highest proportion was 39%, representing the maximum 
monthly household expenditure on cigarettes. 
 
The maternal characteristics of the subjects included in the study exhibited a range of 
heights, with the shortest being 104,6 cm and the tallest reaching 174,5 cm. The mean 
height of the mothers in the study was 151.5 cm. The lowest recorded height of the 
fathers was 128,5 cm, with the highest being 198 cm. The average height of the fathers 
was 163,3 cm. It can be observed that the average height of fathers is generally superior 
to that of mothers. 
 
The primary data for this study is derived from the Indonesian Family Life Survey Wave 5, 
also known as the Indonesian Family Life Survey (IFLS). The sample size for children under 
the age of five years is 3,067 observations. This study delineates two regional conditions: 
Sumatra and the rest of Indonesia. It describes the characteristics of households with 
children under five and parents who smoke. This study examines the nutritional status or 
incidence of stunting in one child in each Sumatra and Outer Sumatra household.  
 
The children observed in this study had a maximum age of 59 months and an average of 
28 months. The mean monthly expenditure on cigarettes in the average household was 
6%. The lowest proportion was 0, indicating that these households did not consume 
cigarettes. In contrast, the highest proportion was 39%, representing the maximum 
monthly household expenditure on cigarettes. 
 
The maternal characteristics of the subjects included in the study exhibited a range of 
heights, with the shortest being 104.6 cm and the tallest reaching 174,5 cm. The mean 
height of the mothers in the study was 151,5 cm. The lowest recorded height of the 
fathers was 128,5 cm, with the highest being 198 cm. The average height of the fathers 
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was 163,3 cm. It can be observed that there is a tendency for fathers to have a superior 
average height in comparison to mothers. 
 
Maternal education was classified into a binary variable, with 1 indicating that the mother 
had completed at least nine years of education or had graduated from junior high school 
(SMP) and 0 indicating otherwise. In this study, the lowest level of education attained by 
the mother was no schooling, while the highest level of education attained by the mother 
was 20 years or a university degree or even a master's degree. The mean level of maternal 
education in this study was 10 years. 
 
Table 1 presents a classification of the observed children by region and stunting status. 
The prevalence of stunting among the children in this study was 30%, while 70% were not. 
Among the children exhibiting stunting, 33% demonstrated severe stunting. The children 
who were stunted were distributed across Sumatra and in regions outside of Sumatra. A 
total of 27% of stunted children were resident in Sumatra, while 78% lived outside the 
area. 

 
Table 1 Classification of Children by Region and Stunting Status 

Region Stunting 
Yes No 

Sumatera 251 
(8.18) 

620 
(20.22%) 

Out of Sumatera 671 
(21.88%) 

1525 
(49.72%) 

Source: IFLS (processed) 
 
The stunting status of children can be classified into three categories: no stunting, 
mild/moderate stunting, and severe stunting. As illustrated in Figure 1, the data reveal 
that 70% of the 3067 children (2145) are not stunted, exhibiting a height-for-age score 
above -2. In contrast, 30% of the children (922 children) are stunted, with 622 children 
classified as mild/moderate stunted and 300 children classified as severely stunted.   
 

 
Figure 1 Classification of Stunting Status in Children (%) 

 
Table 2 is presented in a manner that classifies the data based on the clustering of child 
stunting status and parental smoking status among poor households. Amongst 
households with a low income, 81% of parents are smokers, while 19% do not smoke. 
 

Not 
Affected to 

Stunting
70%

Light 
Stunting

20.3%

Severe 
stunting

9.7%
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Table 2 Classification of Parental Smoking and Stunting Status by Poor Households 
Variable Poor Household  

No Yes Total 

Parental Smoking 
Not Smoking 
Smoking 

 
445 

1641 

 
185 
796 

 
630 

2437 
Stunting Status in Child 
Not Stunting  
Stunting  

 
1523 
563 

 
622 
359 

 
2145 
922 

Source: IFLS (processed) 
 
It can thus be observed that the majority of households with a low income will set aside 
a portion of their regular expenditure to purchase cigarettes. Furthermore, a significant 
proportion (approximately 37%) of children from poor households exhibit stunted 
growth. In contrast, the majority of children from non-poor households are not stunted. 
This phenomenon can be attributed, at least in part, to a discrepancy in the allocation of 
expenditure between purchasing nutritious food and other spending. The severity of the 
child's condition may be exacerbated in households with parents who smoke and allocate 
a portion of their budget to cigarettes while reducing the expenditure on nutritious food. 
 
Table 3 presents the estimated results, which facilitate the interpretation of the direction 
of the relationship between the independent variables and the dependent variable. The 
results demonstrate a positive correlation between the proportion of parents' 
expenditure on cigarettes and the prevalence of child stunting. This suggests that parents 
who smoke and allocate a portion of their spending to cigarettes may increase the 
likelihood of their children experiencing stunting. Parents who smoke will indirectly affect 
the budget and consumption patterns within the household. As evidenced by previous 
research by Wijaya-Erhardt (2019), low-income households whose parents smoke tend to 
allocate a significant portion of their income, approximately 16.6%, towards cigarette 
expenditure. 
 
The weight status of a child at birth is considered to be a direct factor in the likelihood of 
the child subsequently becoming stunted. The findings of the analysis, conducted in both 
Sumatra and other regions, indicated a positive correlation between low birth weight 
(LBW) and the likelihood of stunting. A birth weight of less than 2500 grams is indicative 
of LBW, which is associated with an elevated risk of stunting. 
 
This suggests that children who have a history of being born with a low body weight (less 
than 2500 grams) and whose parents smoke are at an increased risk of suffering from 
stunting. As children grow older, their nutritional requirements increase, particularly 
regarding food intake. Parents who smoke may alter the household budget to 
accommodate their own habits, potentially impacting the availability of nutritious food 
for their children. The etiology of stunting in children is multifactorial, with influences 
extending beyond the child's intrinsic biological makeup to encompass heredity and the 
external environment. One of the characteristics of stunted children is a below-average 
height. However, this does not imply that all children with a shorter stature are necessarily 
stunted. Additionally, children's height can be influenced by genetic factors. 
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Table 3 Estimation Results of the Effect of Parental Cigarette Consumption on Stunting 
Variable (1) (2) 

Sumatera Out of Sumatera 

Proportion of Cigarette Expenditure 0.00784 0.0172** 
 (0.0134) (0.00847) 
Low Birth Weight 0.908*** 0.860*** 
 (0.318) (0.165) 
Mother's Height -0.0627*** -0.0703*** 
 (0.0146) (0.00994) 
Father's Height -0.0407*** -0.0701*** 
 (0.0136) (0.00891) 
Mother's Education Level -0.272 -0.0255 
 (0.185) (0.111) 
Sanitation -0.257 -0.340*** 
 (0.175) (0.116) 
Poor Households 0.235 0.186* 
 (0.166) (0.106) 
Breastfeeding -0.240 0.111 
 (0.413) (0.286) 
_cons 15.63*** 21.12*** 
 (2.939) (2.016) 
N 871 2196 

Description () Robust standard errors;, * p < 0,1; ** p < 0,05; *** p < 0,01 

 
Discussion 
 
The results of the analysis demonstrate a negative correlation between the height of the 
mother and father and the risk of stunting in children. This suggests that when maternal 
and paternal height is greater, the likelihood of children experiencing stunting is reduced. 
The influence of genetic factors is such that when the mother and father have a high 
posture, the child will also have a high posture. Furthermore, children from Sumatra will 
have a lower tendency to experience stunting than children from outside Sumatra.  
 
In general, several factors can contribute to the occurrence of stunting in children, and 
the influence of parental smoking habits is only one of these. As per the UNICEF 
conceptual framework, the primary controlled factors in this study were sanitation and 
breastfeeding. A private toilet with a septic tank in a household is associated with a 
reduced risk of stunting in children. The results were statistically significant in the region 
outside Sumatra but not in Sumatra itself. One potential explanation for this is that over 
70% of households in Sumatra have access to adequate sanitation facilities.  
 
The subsequent analysis yielded further insights into the positive correlation between 
household poverty and stunting in children. The probability of stunting is greater in 
impoverished households than in non-impoverished ones. Children residing in 
impoverished households are at an elevated risk of stunting, in part due to inadequate 
access to essential nutrients. In conclusion, the findings of this study indicate that the 
proportion of expenditure on cigarettes, infant birth weight, parental height, sanitation, 
and poverty are factors that influence the occurrence of stunting in children. However, 
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among these factors, the infant's birth weight is the most significant influence on stunting 
in Sumatra. In regions outside of Sumatra, additional factors influence stunting, including 
the proportion of expenditure allocated to tobacco, sanitation, and the prevalence of 
poverty within the household. 
 
The results of the odds ratio analysis indicate that the likelihood of a child experiencing 
stunting is 0.01 times greater when the proportion of cigarette expenditure in the 
household is high. This result is indicative of a positive correlation, whereby the risk of 
children experiencing stunting is significantly elevated when a father or mother, or even 
both parents, smokes. The probability of stunting is 0.8 times greater for children with 
low birth weight (LBW) conditions than for children not born LBW. Furthermore, a 
reduction in parental height is associated with an increased probability of stunting in 
children, with a 0.06 decrease observed. Additionally, improved sanitation conditions in 
the household have been linked to a 0.3 reduction in the likelihood of stunting in children. 
Furthermore, families with inadequate resources also exhibit a considerable probability. 
The probability of stunting is 0.2 times greater for children residing in poor households 
than those living in non-poor households.  
 
In essence, the results of the analysis based on the overall model align with those of 
several studies, including those by Best et al. (2008), Best et al. (2007), and Wijaya-Erhardt 
(2019) which indicates that smoking has a significant impact on child nutrition issues, 
particularly stunting. Households with low incomes that consume tobacco or cigarettes 
will allocate funds from their budget for cigarette expenditure, which will result in a 
reduction in spending on food and other essentials. In contrast, this does not occur in 
households with higher incomes, where the budget is sufficient to fulfill daily needs. 
Therefore, cigarette expenditure does not affect food expenditure. 
 
 

Conclusion 
 

The findings of the research and analysis conducted on the discussion indicate that there 
is a positive correlation between parental smoking and an increased probability of 
stunting in children. The evidence suggests that children whose parents smoke are at a 
greater risk of being stunted than children whose parents do not smoke.  
 
The stunting status of children is negatively affected by the genetic factor of parental 
height. The probability of a child being stunted correlates with the parents' height. This is 
because children's posture is typically genetically aligned with their parents. Sanitation 
can be used to indicate the environmental conditions in the vicinity of the children in 
question. The presence of optimal sanitation conditions can positively influence children's 
health outcomes, reducing the likelihood of stunting due to the maintenance of 
surrounding environmental conditions and a high level of cleanliness. The economic 
circumstances of the household can have an impact on the nutritional status of children.  
 
The risk of children experiencing stunting is higher in poor households than in non-poor 
households, which are better able to fulfill their food and non-food needs. While maternal 
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education and breastfeeding have been identified as potential protective factors against 
stunting, the observed associations were not statistically significant. In light of these 
findings, it is recommended that intervention be considered concerning programs 
designed to reduce the prevalence of smoking. Potential strategies for achieving this goal 
include limiting production, implementing a comprehensive ban on advertising, and 
introducing a smoking ban policy in all schools, offices, and public spaces such as 
restaurants and shopping centers. 
 
In subsequent studies, researchers are anticipated to investigate factors that have the 
potential to moderate (strengthen or weaken) or mediate (elucidate the underlying 
mechanism) the association between parental cigarette consumption and outcomes in 
children, including socio-economic status, parenting, social support, and genetic factors. 
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