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Introduction: Acute Respiratory Infections (ARIs) remain one of the main health 
problems among toddlers in Indonesia, including in Tana Toraja Regency. The objective 
of the study was to identify the determinants of the incidence of Acute Respiratory 
Infections (ARIs) on Toddlers at Getengan Health Center Tana Toraja Regency.  
Methods: The study used a cross-sectional study research design. It was conducted in 
January 2024. The sample of the study consisted of mothers who had toddlers aged 1-
5 years and visited the Getengan Health Center about 320 toddlers. The sampling 
technique was carried out by using purposive sampling. Data was collected through 
interviews using a previously validated questionnaire. Data analysis was carried out 
using univariate, bivariate, and multivariate analysis. 
Results: The results of the study showed that maternal knowledge of Acute Respiratory 
Infections (ARIs), use of mosquito repellent, smoking habits in the family environment, 
and residential density were significant determinant factors related to the incidence of 
Acute Respiratory Infections (ARIs) on toddlers at Getengan Community Health Center, 
Tana Toraja Regency. 
Conclusion: The implications of the study are the need to increase maternal knowledge 
of Acute Respiratory Infections (ARIs), reduce excessive use of mosquito repellent, and 
promote an environment free of cigarette smoke and air pollution to reduce the risk of 
Acute Respiratory Infections (ARI) on toddlers in the region. 
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INTRODUCTION  
Acute Respiratory Infection (ARIs) is a health problem that often occurs on toddlers throughout the world, 

including in Indonesia. Acute Respiratory Infection (ARIs) is one of the main causes of morbidity and mortality on 
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toddlers, especially in areas with limited access to health services and inadequate sanitation (1). According to a 
report from WHO (2019), Acute Respiratory Infection (ARIs) was a disease that very often attacked children, ranking 
fourth with a high level of morbidity (2). In Indonesia, the toddler mortality rate due to Acute Respiratory Infection 
(ARIs) is ranked first among countries that are members of the Association of Southeast Asian Nations, contributing 
22.30% of the total toddler mortality cases (3). Indonesian Basic Health Research in 2018 also revealed that the 
percentage of Acute Respiratory Infection (ARIs) cases on toddlers peaked, ranking first compared to other age 
groups, reaching 13.7% (4). According to Anteneh and Hassen (2020), 49% of deaths on toddlers occurred in Africa, 
while 24% occurred in Southeast Asia. This data confirms that ARIs remains a significant health problem, especially 
in these regions, and highlights the importance of efforts to reduce ARIs-related deaths among toddlers (5). 

The results of the Basic Health Research report in 2018, the prevalence of Acute Respiratory Infection (ARI) 
on toddlers in South Sulawesi Province according to the diagnosis of health workers was 2.73% (Ministry of Health 
of the Republic of Indonesia, 2019). Meanwhile, the prevalence of Acute Respiratory Infection (ARI) in Tana Toraja 
Regency is 41.1% (6). Meanwhile, based on data from the Getengan Community Health Center, Tana Toraja Regency 
in 2022, the incidence of Acute Respiratory Infection (ARI) remains the 10th largest disease in the Health Center, 
and the number of cases increased from year to year by 2,152 cases, and decreased in 2023 by 464 cases (7). The 
spread of respiratory tract infections is caused by several factors including the environment (8), people's behavior 
towards health, and low nutritional status(9). Environmental factors include inadequate basic sanitation such as 
access to clean water, proper latrines, good waste management, healthy housing, as well as water and air pollution 
(10). Poor community behavior is reflected in habits that have not yet been formed, such as washing hands, 
throwing rubbish, and spitting carelessly (11). Awareness of taking precautions such as covering your mouth and 
nose when sneezing or using a mask when you have a cold to prevent transmission to other people is still low (12).  

The high incidence of Acute Respiratory Infections (ARI) on toddlers in Indonesia is often caused by mothers' 
lack of knowledge of ARI (13). Tana Toraja Regency, as one of the regions in Indonesia, cannot escape from the 
Acute Respiratory Infection (ARI) problem. Getengan Health Center, one of the health service centers in Tana Toraja 
Regency, is experiencing challenges in handling Acute Respiratory Infection (ARI) on toddlers so that it can improve 
the health and quality of life of toddlers in Tana Toraja Regency. It shows that efforts to increase public health 
awareness and behavior need to be increased to reduce the spread of respiratory infections. The objective of the 
study is to analyze the determinants of the incidence of Acute Respiratory Infection (ARI) on toddlers at the 
Getengan Health Center, Tana Toraja Regency. 
 

METHOD  
The study used observational research with a cross-sectional study approach. The research was carried out 

at the Getengan Health Center, Tana Toraja Regency in January 2024. The population was the subject of the 
research. They were all toddlers at the Getengan Health Center, Tana Toraja Regency in 2024, totaling 320 toddlers. 
The sample in this study was selected using a purposive sampling technique, consisting of mothers who met the 
criteria determined by the researcher. The inclusion criteria for becoming a sample were mothers who had children 
aged 1-5 years (toddlers), who were willing to be the sample by filling in the consent form that had been prepared, 
and the toddlers who were at the research location at the time the research was conducted. The exclusion criteria 
included mothers who were not willing to be sampled, mothers who had malnourished toddlers, and mothers who 
had toddlers with chronic diseases. The research instrument consisted of an interview list, observation format, and 
questionnaire. To ensure the validity of the data, a questionnaire was tested on several respondents, where each 
question asked had to be understood and answered well by the respondent. Primary data collection was carried 
out using a questionnaire whose validity and reliability had been previously tested. Data analysis was carried out in 
three stages, namely univariate analysis for the description of research variables, bivariate analysis, and multivariate 
analysis with cross-tabulation, and using a computer program. Multivariate analysis was carried out using the 
logistic regression test. 
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RESULTS  
The study was carried out at the Getengan Health Center, Tana Toraja Regency for 31 days from January 1-

31, 2024, by taking a sample of 105 toddlers. The data was processed and analyzed according to research objectives. 
The results of data analysis were presented in table form complemented with the following explanation: 

 
Table 1. Distribution of Characteristics of Toddlers and Respondents at Getengan Health Center Tana Toraja Regency 

Characteristics of Toddlers n Percentage 

Gender 
Man 
Woman 

 
48 
57 

 
45,7 
54,3 

Total  105 100,0 

Age Group of Toddlers 

≤ 19  
20 – 27 
28 – 35 
36 – 43 
44 – 51 
52 – 59 
≥ 60  

9 
50 
28 
6 
5 
3 
4 

8,6 
47,6 
26,7 
5,7 
4,8 
2,9 
3,8 

Total 105 100,0 

Characteristics of Respondents 

Education Level of Mothers of Toddlers 

Elementary School 
Junior High School 
Senior High School 
Diploma III 
Undergraduate 

28 
32 
25 
11 
9 

26,7 
30,5 
23,8 
10,5 
8,6 

Total 105 100,0 

Type of Occupations 

Unemployment 
Laundress 
Laborer 
Self-employed 
Military/Police  
Civil servant  

40 
12 
27 
11 
7 
8 

38,1 
11,4 
25,7 
10,5 
6,7 
7,6 

Total 105 100,0 

          
Table 2 showed that of the 105 toddlers, 45.7% were male, and 54.3% were female.  The age group of 

toddlers with 47.6% was the highest, being in the 20–27 months age and the lowest being 52 –59 months old as 
much as 2.9%. Then, the highest education level had a junior high school education of as much as 30.5%, the lowest 
had a bachelor's education level of as much as 8.6%, the highest had no work as much as 38.1%, and the lowest was 
military/police as much as 6.7%. 
 

Table 2. Determinants of Acute Respiratory Infection (ARI) Incidence at Getengan Health Center Tana Toraja Regency 

Variable 

Acute Respiratory Infection (ARI) Incidence 

Total 
² 

( p ) Suffering is Not Suffering 

n Percentage n Percentage 
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From the results of the analysis shown in Table 2, it can be concluded that maternal knowledge about the 

health of toddlers plays an important role in the incidence of Acute Respiratory Infections (ARI). Of the 87 mothers 
of toddlers who had insufficient knowledge, 86.2% suffered from Acute Respiratory Infection (ARI), while of the 18 
mothers of toddlers who had sufficient knowledge, as many as 61.1% experienced Acute Respiratory Infection (ARI). 
Statistical analysis shows the calculated χ² value (6.338) > χ² table (3.841) and p-value (0.012) < 0.05, which indicates 
a significant relationship between maternal knowledge and the ARI incidence. Furthermore, the use of mosquito 
repellent is also correlated with the ARI incidence. Of the 74 mothers of toddlers who did not use mosquito 
repellent, 93.2% experienced ARI, while of the 31 mothers who used mosquito repellent, 54.8% experienced ARI. 
The results of statistical analysis showed the calculated χ² value (21.742) > χ² table (3.841) and p-value (0.000) < 
0.05, confirming that the use of mosquito repellent was significantly related to ARI incidence. Likewise with smoking 
habits, where of the 75 mothers of toddlers who stated that they had families who smoked, 92.0% experienced ARI, 
while of the 30 mothers who stated that their families did not smoke, 56.7% experienced ARI. 

The calculated χ² value (18.050) > χ² table (3.841) and the p value (0.000) < 0.05, indicate that there was a 
significant correlation between smoking habits and ARI incidence. Lastly, residential density also influences the 
incidence of Acute Respiratory Infection (ARI), where of the 67 mothers of toddlers who lived in places with housing 
density that did not meet the requirements, 88.1% experienced Acute Respiratory Infection (ARI), while 38 mothers 
who lived in places with the residential density that met the requirements. conditions, as many as 71.1% 
experienced Acute Respiratory Infection (ARI). The calculated χ² value (4.732) > χ² table (3.841) and the p-value 
(0.030) < 0.05, confirmed that residential density was also significantly correlated with the incidence of ARI. 

 
Table 3. Multivariate Analysis of Acute Respiratory Infection (ARI) Incidence at Getengan Health Center Tana Toraja Regency 

Variable B Sig Exp (B) OR 

95% C for 
EXP (B) 

Lower Upper 

Knowledge 1,265 0,088 3,543 14,222 0,828 15,164 

Knowledge 
Sufficient 
Insufficient 

 
75 
11 

 
86,2 
61,1 

 
12 
7 

 
13,8 
38,9 

 
87 
18 

6,338 
(0,012) 

Total 86 81,9 19 18,1 105 

Use of Mosquito Repellent  
Use 
Not used 

 
 

69 
 

17 

 
 

93,2 
 

54,8 

 
 

5 
 

14 

 
 

6,8 
 

45,2 

 
 

74 
 

31 

 
 
 
21,742 
(0,000) 

Total 86 81,9 19 18,1 105 

Smoking habit 
Smoke 
Do not smoke 

 
69 
17 

 
92,0 
56,7 

 
6 

13 

 
8,0 

43,3 

 
75 
30 

 
18,050 
(0,000) 

Total 86 81,9 19 18,1 105 

Residential Density 
Unqualify 
Qualify 

 
 

59 
 

27 

 
 

88,1 
 

71,1 

 
 

8 
 

11 

 
 

11,9 
 

28,9 

 
 

67 
 

38 

 
 
4,732 
(0,030) 

Total 86 81,9 19 18,1 105 
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Use of mosquito repellent 1,832 0,006 6,244 13,364 1,701 22,919 

Smoking Habit 1,962 0,004 7,111 18,153 1,872 27,018 

Residential Density 1,045 0,104 2,842 4,760 0,808 9,999 

Constant -10,090 0,000 0,000    

 
The results of the analysis in table 3 showed that there was a significant relationship between several factors 

and Acute Respiratory Infections (ARI) incidence. The significance value (p-value) obtained for knowledge was 
0.012, the use of mosquito repellent was 0.000, for smoking habits was 0.000, and for residential density was 0.030. 
Of the four variables, it was known that the smoking habit variable had the smallest p-value, namely 0.000, 
indicating that the relationship between smoking habits and the incidence of ARI was very significant. It showed 
that smoking habits had a strong influence in the incidence of ARI on research subjects. 

 
DISCUSSION 
Determinants of Knowledge and Acute Respiratory Infection (ARI) Incidence on Toddlers 

Mothers' knowledge of Acute Respiratory Infection (ARI) on toddlers is one of the factors that can influence 
ARI incidence. In this study, it was found that there was a relationship between the knowledge of mothers of 
toddlers and the incidence of Acute Respiratory Infection (ARI) on toddlers (p=0.012). Good knowledge of Acute 
Respiratory Infection (ARI) can help mothers recognize early symptoms, take preventive measures, and seek 
appropriate treatment if their child experiences symptoms of Acute Respiratory Infection (ARI) (14). Conversely, a 
lack of knowledge about ARI can result in delays in providing appropriate care, or even not taking necessary 
preventive measures. For example, a mother who does not know that ARI is caused by viruses or bacteria may not 
take steps to prevent transmission to her child or may not seek appropriate treatment if her child is sick (15).  

There is still a lack of knowledge among mothers regarding the incidence of Acute Respiratory Infection (ARI) 
on toddlers because respondents are only at the knowledge level and have not yet understood, applied, analyzed, 
synthesized, and evaluated material related to the incident of Acute Respiratory Infection (ARI). Apart from that, 
this level of knowledge is also influenced by multifactor such as the level of education, the role of health instructors, 
access to available information, and the desire to seek information from various media (16). This research is in line 
with research by Salsabila et.al at the Children's Polyclinic at RSUD dr. R. Koesma Tuban in 2023 showed that there 
was a relationship between parental knowledge and knowledge of Acute Respiratory Infection (ARI) prevention 
with a p value = 0.022 < 0.05 (16). Parents' lack of understanding of Acute Respiratory Infection (ARI) also causes 
delays in bringing their sick children to health workers. They assumed that their baby/toddler was just suffering 
from an ordinary cough, which was an early sign of ARI. Parents only gave traditional cough medicine which did not 
solve the problem. Therefore, increasing maternal knowledge of Acute Respiratory Infection (ARI) can help reduce 
the incidence of Acute Respiratory Infection (ARI) on toddlers by enabling them to take more effective action in 
preventing and managing this disease (17). 

 
Determinants of the use of mosquito repellent and ARI incidence on Toddlers 

The use of mosquito repellent as a tool to avoid mosquito bites can reduce indoor air quality, causing 
respiratory problems because it produces smoke and unpleasant odors (18). The presence of air pollution in the 
home environment will damage the lung's defense mechanism, making it easier for respiratory problems to occur. 
In this study, it was found that there was a relationship between the habit of using mosquito repellent at bedtime 
and the incidence of ARI (p=0.000). From these results, it can be said that people who sleep using mosquito repellent 
had a greater risk of ARI than people who did not use it. The use of mosquito repellent by families as an effort to 
prevent mosquito bites is often associated with the incidence of Acute Respiratory Infections (ARI) on toddlers (19). 
This can be caused by several factors. First, inappropriate, or excessive use of mosquito repellent can produce toxic 
chemicals that are inhaled by toddlers, which can cause irritation of the respiratory tract and increase the risk of 
ARI. Second, the use of mosquito repellent can produce smoke or vapor that irritates the child's respiratory system, 
especially if the room does not have sufficient ventilation. Third, mosquito repellent containing certain chemicals, 
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such as DEET, can cause allergic reactions in susceptible children. In addition, the use of mosquito repellent can also 
give the false impression that children are completely protected from mosquito bites, which can reduce parental 
awareness of the potential for transmission of mosquito-borne diseases, including ARI (20).  

The study is in accordance with research conducted by Ahla (2021) in Kuin Raya Health Center Working Area, 
Banjarmasin City, which stated that the habit of using mosquito repellent (p=0.041) was associated with Acute 
Respiratory Infection (ARI) disease on toddlers (21). Prevention efforts using mosquito repellent have not yet 
become widespread among the public. The habit of not using mosquito repellent at bedtime is often found in cases. 
This habit is common among people because Acute Respiratory Infection (ARI) is no longer considered a dangerous 
disease. This is because the area is categorized as an endemic area and the incidence of Acute Respiratory Infection 
(ARI) has been going on for a long time. Moreover, many respondents do not like the smell of the anti-mosquito 
medication and there is still a lack of knowledge among respondents about the dangers of Acute Respiratory 
Infection (ARI) (22). Therefore, it is important to use anti-mosquito drugs wisely, choose safe products according to 
the instructions for use, and take other preventive steps, such as using mosquito nets or mosquito nets, to protect 
children from mosquito bites without increasing the risk of ARI. 

 
Determinants of smoking habits and the incidence of ARI on toddlers 

Smoking habits in the family environment can be a significant determinant in the incidence of Acute 
Respiratory Infections (ARI) on toddlers. In this study, it was found that smoking habits were related to ARI incidence 
(p=0.000). Exposure to cigarette smoke, both directly and indirectly, can increase the risk of ARI on toddlers. 
Toddlers who live in homes with family members who smoke have a higher risk of experiencing ARI because they 
are exposed to various toxic substances contained in cigarette smoke (23). Cigarette smoke contains various 
dangerous chemicals such as nicotine, carbon monoxide and tar which can damage a child's respiratory system, 
making them more susceptible to respiratory tract infections. Meanwhile, the results of this study are in accordance 
with research conducted by Christine et.al (2019) in Kedung Sari Village, Sukajadi District, Pekanbaru City, showing 
that smoking habits (p= 0.000) were related to the incidence of Acute Respiratory Infection (ARI) on toddlers (24). 
Apart from that, cigarette smoke can also disrupt a child's immune system, making them more susceptible to attacks 
by viruses and bacteria that cause Acute Respiratory Infection (ARI). Apart from direct effects, smoking habits in the 
family can also influence toddlers’ behavioral patterns and life habits, such as being an example for toddlers to start 
smoking in their adulthood. Therefore, avoiding exposure to cigarette smoke around toddlers, either by stopping 
the smoking habit or limiting exposure to cigarette smoke in the home, can be an important step in preventing the 
incidence of ARI on toddlers (25). 

Environmental conditions can influence Acute Respiratory Infection (ARI) on toddlers. A striking 
environmental influence in this case is air pollution, especially cigarette smoke. The smoke in the air contains 
dangerous substances and if it is inhaled by people around the smoker, that person will also inhale dangerous 
chemicals within themselves even though they themselves do not smoke. For example, toddlers will be more 
dangerous than adults because their immune system is still low (25,26). The increasing number of smokers means 
that there are more people suffering from health problems due to smoking or inhaling cigarette smoke (for passive 
smokers), who are generally women and children. This cannot be considered trivial because several studies show 
that it is passive smokers who experience a greater risk than actual smokers (27). Having one or more smokers in 
the house will increase the risk of family members suffering from illnesses, such as respiratory problems, worsening 
asthma and aggravating angina pectoris and can increase the risk of getting an acute respiratory infection (ARI) 
especially on toddlers (28).  

 
Determinants of Residential Density and Acute Respiratory Infection (ARI) Incidence on Toddlers 

Overcrowding or density in a room, especially a toddler's room, which does not comply with standards will 
increase the room temperature caused by the release of body heat which will increase humidity due to water vapor 
from heating. Thus, the greater the number of occupants in a bedroom, the faster the room air will experience gas 
or bacterial contamination. With more occupants, indoor oxygen levels decrease, and it is followed by an increase 
in carbon dioxide and the impact of increasing indoor carbon dioxide is a decrease in indoor air quality (27,28). In 
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this study, it was found that residential density was related to ARI incidence on toddlers (p=0.030). Residential 
density, which reflects the level of population density in a residential area, can be a determining factor that plays a 
role in the incidence of Acute Respiratory Infections (ARI) on toddlers (29). Environments with high residential 
densities tend to provide more ideal conditions for the spread of infectious diseases, including ARI. Factors such as 
closer physical contact between individuals, poor ventilation, and shared use of sanitation facilities, may increase 
the risk of ARI transmission (30).  

Moreover, high residential density can also worsen indoor air quality because the buildup of air pollutants 
and particles that cause respiratory tract irritation can occur more easily in densely populated environments. The 
bad impact can be more intense on toddlers, whose respiratory systems are still vulnerable and not yet fully 
developed. The results of the study are in accordance with research by Rini Handayani et.al (2020) in Bengkulu City 
showing that residential density (OR: 2.14; 95% CI: 1.07-4.28) was associated with Acute Respiratory Infection (ARI) 
incidence (31). Therefore, it is important to pay attention to residential density conditions to prevent Acute 
Respiratory Infection (ARI) on toddlers by ensuring good ventilation, paying attention to environmental cleanliness, 
and minimizing exposure to air pollution in the house, especially in areas with high residential density. Residential 
density is determined by the Ministry of Health (2000), namely the ratio of the floor area of all rooms to the 
minimum number of occupants of 8 m2 / person. The minimum bedroom area is 8m2/person, and it is not 
recommended that more than two people sleep in one bedroom, except for toddlers. The problem of residential 
density is mostly caused by the large number of family members or heads of families with their toddlers living in 
one house (17). 

 

CONCLUSION 
It can be concluded that several factors are significantly related to ARI incidence. Maternal knowledge of 

toddlers’ health, use of mosquito repellent, smoking habits in the family environment, and residential density are 
factors that influence ARI incidence. Therefore, interventions aimed at increasing maternal knowledge of toddlers’ 
health, reducing the use of mosquito repellent, avoiding smoking habits in the family environment, and managing 
high residential density can be effective strategies in preventing and controlling Acute Respiratory Infection (ARI) 
on toddlers in Getengan Health Centers Tana Toraja Regency. 
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