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ABSTRACT 

 

Objective: The purpose of this study was to find out the association of house environment 

with Acute Respiratory Infection (ARI) incidence in Pudi Village, North Kelumpang 

District, Kotabaru Regency. 

Method: This research was using a survey method with analytic cross-sectional study 

design. The Instrument was using observation list. Sample size about 90 houses and under-

five children in Pudi village. They were taken by total sampling. The data were analyzed 

using Chi-square test.  

Results: Under-five children who experienced ARI about 35 people (38.9%). Ventilation 

conditions which not qualify about 74 houses (82.2%) and residential density which not 

qualify about 60 houses (66.7%). Statistical test results obtained p-value = 0.001 for the 

association of ventilation conditions with ARI and p-value = 0.000 for association of 

residential density with ARI. 

Conclusion: The ventilation conditions and residential density significantly related to the 

incidence of ARI. 

 

Keywords: Acute Respiratory Infection (ARI), Environment, Residential Density, 

Ventilation 

 

 

I. INTRODUCTION 

Acute Respiratory Infection (ARI) 

is one of the major tropical diseases that 

are the leading cause of infectious 

morbidity and mortality in the world in 

infants and children, especially in 

countries with low and middle income per 

capita [1]. According to the World Health 

Organization (WHO) report, ARI is the 

leading cause of death in infants in the 

world with Proportional Mortality Rate 

(PMR) in children under five years 17% 

per 1000 live births [1]. 
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ARI is still a problem in Indonesia. 

This is evident from the results of basic 

research (Riskesdas) in Indonesia in 2013 

shows the prevalence of ARI in infants 

35.92% per 1000 live births and toddlers 

42.53% per 1000 children under five. 

Episodes of ARI disease in infants in 

Indonesia are estimated to be 3-6 times 

per year, which means an average child 

suffering from ARI as much as 3 to 6 

times a year [2]. 

ARI is one cause of death for 

infants and toddlers in Indonesia. Most of 

these deaths are caused by a lower 

respiratory infection (pneumonia). Reports 

of 10 most diseases in hospitalized 

patients in hospitals in Indonesia in 2012 

showed pneumonia disease has the highest 

CFR, 6.63% of 1000 infants. The PMR 

rate due to pneumonia in infants in 

Indonesia is 22% per 1000 live births [2]. 

ARI is also one of the main causes 

of patient visits in health facilities that is 

as much as 40% -60% visit treatment at 

community health centers and 15% -30% 

of outpatient visits in outpatient and 

inpatient hospitals. In South Kalimantan, 

the incidence of ARI is 4955 cases in 2012 

and 5479 cases in 2013. This indicates an 

increase of 9.5% [3]. 

Kotabaru regency is one of the 

regencies in South Kalimantan Province. 

Pudi public health center is a health center 

in North Kelumpang district, Kotabaru 

where ARI is still a problem in the area. 

This can be seen from the incidence of 

ARI in infants in 2012 is 235 cases of 405 

toddlers (58%) and the year 2013 is 170 

cases of 525 toddlers (32.4%). However, 

seen from the top 10 diseases that ranked 

first is the ARI for the last 2 years in a row 

that is in 2012 and 2013. In addition, in 

2012 there are 2 children under five 

pneumonia and 1 of whom should be 

referred. While in 2013 there is 1 child 

under five who died of the disease [4]. 

The village closest to Pudi Public 

Health Center is Pudi Village, so many 

people in the village come to visit it. The 

number of children affected by ARI in 

Pudi Village in the last 2 years also 

increased, in 2012 there were 58 people 

among 110 infants (52.7%) and in 2013 

there were 69 people among 125 under 

five (55.2%). In addition, the population is 

the largest of 7 villages in the working 

area of Pudi Public Health Center [4]. 

The results of interviews and simple 

observations to the mother of children 

under five in Pudi Village in March 2014 

found that from 10 children under five 

who had ARI, 8 people (80%) lived in an 

unqualified home environment. Among 

these 8 persons, 3 people (37.5%) did not 

have adequate home ventilation of less 

than 10% of floor area, 2 people (25%) 

lived in large families, 2 heads of 

households in one house, 3 people 

Advances in Health Science Research, volume 6

596



(37.5%) live in a home environment with 

unsuitable ventilation and dwelling 

conditions. 

The results of Rosalina [5] showed 

that there was a significant correlation 

between determinant factors such as lack 

of nutritional status, exclusive 

breastfeeding, low birth weight, cigarette 

smoke pollution and kitchen smoke, 

immunization status incomplete with ARI 

occurrence. the incidence of ARI is 

suspected to be more severe when 

accompanied by environmental conditions 

that are not eligible home. 

Most of the economic conditions of 

the people in Pudi Village are the middle 

to lower class, thus causing the 

community not to pay much attention to 

the condition of their home environment, 

such as a very simple house with poor 

ventilation or air circulation and a large 

number of family members living in one 

house. This resulted in increased risk of 

ARI disease spread in the village. 

Based on the above things can be 

seen that the current ARI disease is still a 

health problem that needs attention and 

needs to be addressed immediately. ARI is 

a disease that one of the causes is the 

environmental condition of the house. 

Source of pollution in the house, among 

others, combustion of fuel used for 

cooking and cigarette smoke. In addition, 

other causes are spatial arrangements 

include ventilation, density, the location of 

the kitchen, and others.  

A previous study conducted by 

Rumaolat [6], who stated that there is 

significant relationship between 

ventilation and ARI incident on children 

under five years who live in a residential 

home due to the disaster of Merapi cold 

lava in Salam sub district. Toddlers who 

stay at home with ventilation that does not 

qualify will be more likely to be exposed 

to health problems such as ARI [7]. This 

is due to air exchange which does not 

qualify then it can make the fertile growth 

of microorganisms that cause health 

problems of humans [8]. 

Residential density is also suspected 

to affect the occurrence of ARI in infants.  

Toddlers who stay home with not eligible 

residential density 2.71 times higher risk 

of developing ARI compared to toddlers 

who living in homes with eligible 

residential density [9]. The study of 

Farieda [10] shown that toddlers who stay 

home with not eligible residential density 

10.75 times greater risk of respiratory 

infection compared with toddlers exposed 

to living in a house with eligible 

residential density.  

For that we need to do research 

about the relationship of environmental 

conditions of the house with the incidence 

of ARI in Pudi Village, North Kelumpang 

District, Kotabaru Regency. 
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II. METHOD 

Study Design 

This research is an analytic survey 

research with cross sectional study 

approach. 

 

Sample Size and Sampling Technique 

The population in this study were all 

children under five in Pudi Village, 

Kelumpang Utara Subdistrict, Kotabaru in 

July 2014, which amounted to 90 children 

under five. The sample of the study was 

taken with total sampling technique or 

whole population taken as research sample 

that is as much 90 people. 

 

Data Collection 

Measurements of variables of 

ventilation conditions, density and 

incidence of ARI were done using 

observation method. 

 

Statistical Analysis 

Data were analyzed using chi-square 

test (X
2
) to know the relation of 

ventilation condition and occupancy 

density with the  

 

incidence of ARI on significance level α = 

0,05. 

 

III. RESULTS 

The results of data collection 

obtained most respondents in this study 

female sex were 51 people (56.7%). 

Respondents of male sex were 39 people 

(43.3%). By age, it known that the 

majority of respondents in this study aged 

13-60 months was 72 people (80%). 

Respondents aged 1-12 months were 18 

people (20%) (Figure 1 and 2). 

 

 

 

 
 

Figure 1. Respondent characteristic based on sex 
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Figure 2. Respondent characteristic based on age 

 

The environmental conditions of the 

house under study include ventilation 

conditions and occupancy density. The 

data obtained are presented along with 

ARI (tabel 1). 

Based on table 1 it is found that most 

of the respondents staying at home with 

unsuitable ventilation condition 74 people 

(82.2%). In addition, 60 people (66.7%) 

stayed at home with unsuitable occupancy 

density conditions and most respondents 

did not experience Acute Respiratory 

Infections (61.1%). 

Cross tabulation between home 

environmental conditions and Acute 

Respiratory Infections events can be seen 

in tables 2 and 3. 

 
         Table 1. The Univariate analysis of ventilation condition, residential density and Acute   

Respiratory Infections 
 

Variable frequency % 

Ventilation condition 

Not Qualify 

Qualify 

Residential density 

Not Qualify 

Qualify 

Acute Respiratory Infections 

Yes 

Not 

 

74 

16 

 

60 

30 

 

35 

55 

 

82.2 

17.8 

 

66.7 

33.3 

 

38.9 

61.1 

 

 
           Table 2. Cross-tabulation of ventilation condition and Acute Respiratory Infections 

 

Ventilation condition 

Acute Respiratory 

Infections 
Total % 

     Yes                No 

n % n % 

Not Qualify 35 47.5 39 52.7 74 100 

Qualify 0 0 16 100 16 100 

Total 35 38.9 55 61.1 90 100 
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          Table 3. Cross-tabulation of Residential density and Acute Respiratory Infections 
 

Residential density 

Acute Respiratory Infections 

Total %      Yes               No 

n % N % 

Not Qualify 35 58.3 25 41.7 60 100 

Qualify 0 0 30 100 30 100 

Total 35 38.9 55 61.1 90 100 

 

The results obtained that from 74 

respondents living in the home 

environment with unsuitable ventilation 

conditions there were 39 people (52.7%) 

who did not have ARI. Of the 16 

respondents living in the home 

environment with eligible ventilation 

conditions, all (100%) had no ARI (table 

2). 

In table 3, it is known among 60 

respondents who live in the house 

environment with unsuitable occupancy 

density, there were 35 people (58.3%) 

who had ARI. Among the 30 respondents 

living in the home environment with 

eligible dwelling density, all (100%) had 

no ARI. 

The results of statistical tests show 

that there is a significant relationship 

between the condition of room ventilation 

and density of occupancy with the 

incidence of ARI in under five children 

(table 4).  

 
Table 4. Association of ventilation condition 

and residential density with Acute Respiratory 

Infections 
 

Variable p-value Remark 

Ventilation condition 

Residential density 

0.001 

0.000 

Correlated 

Correlated 

 

 

IV. DISCUSSION 

 

Ventilation Condition Associated with 

Acute Respiratory Infections 

This study has proved the 

relationship between ventilation condition 

and the occurrence of Acute Respiratory 

Infections (p-value = 0.001). This 

indicates that toddlers living in homes 

with inadequate ventilation conditions 

may be exposed to ARI.  

Ventilation is useful for the 

provision of fresh air into and expenditure 

of air from enclosed spaces. Lack of 

ventilation will cause the lack of oxygen 

and fresh air in the house, causing the 

increase of air humidity, otherwise it can 

cause accumulation of pollutants inside 

the house, especially in the bedroom 

making it easier for the occurrence of 

disease transmission, especially 

respiratory disorders [11]. 

Toddlers living in the home 

environment with inadequate ventilation 

conditions will be more susceptible to 

ARI, while toddlers who live in the home 

environment with eligible room 

ventilation have a lower risk of ARI 

disease. 
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This is because with sufficient 

ventilation will allow smooth air 

circulation in the room and the entry of 

sunlight that can kill bacteria. Ventilation 

is quite useful to avoid the adverse effects 

that can harm human health. With good 

ventilation will occur wind movement and 

clean air exchange smoothly. 

The results of this study are in line 

with the results of M. Nur's study [12], 

where there is a significant relationship 

between ventilation conditions and the 

incidence of ARI disease where in general, 

ARI disease occurs in infants from 

ventilated households who do not meet 

health requirements. Ventilation is useful 

for providing fresh air into and discharge 

of dirty air from enclosed spaces. Lack of 

ventilation causes a lack of air circulation 

clean and fresh indoors, otherwise it will 

cause the increase of air humidity. 

 

Residential Density Associated with Acute 

Respiratory Infections 

This study proves the relationship 

between residential density and the 

occurrence of Acute Respiratory 

Infections (p-value = 0.000). According to 

Lubis [13], the condition of the full room 

feels quite hot and humid, due to the 

moisture generated from the evaporation 

of the body's metabolism. In relation to 

disease occurrence, occupancy density 

may cause cross-infectious, where if there 

is an ARI sufferer in a crowded room it 

will rapidly pass it on to others by air or 

droplet, where the cough of the disease 

agent comes out in droplet form and will 

be dispersed into the air and then in to the 

new host body through the respiratory 

tract. 

Toddlers living in houses with 

density of ineligible dwelling will be more 

susceptible to ARI disease, whereas 

toddlers living in houses with density of 

eligible dwelling have a lower risk of ARI 

disease. 

The results of this study are in line 

with the results of Taisir [14], where from 

213 infants with ARI were 39% and 

bivariate analysis showed that there was a 

significant relationship between 

occupancy density and ARI occurrence. 

This study was supported by Prietsch's 

research, at al [15], indicating a significant 

relationship between the density of the 

house (persons/bedroom) and the 

incidence of ARI (p-value=0.001). 

In addition, the study of Fakunle 

[16], obtained children whose homes had 

more than two persons per room were 

found to have a 14-fold greater risk of 

ARI than children in houses with fewer 

than two persons per room. Research by 

Padmita [17] shows that environment 

factor which is associated with ARI 

among children under five years was a 

residential density of house (OR = 3.39). 
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Density in the room especially the 

toddler room that does not comply with 

the standard will cause the room crowded 

so that oxygen decreases and CO2 

increases in the room. This is because the 

building area is not proportional to the 

number of occupants is not healthy and 

can lead to lack of oxygen consumption 

and facilitate the transmission of 

infectious diseases. The density of the 

dwelling can affect the quality of air 

inside the house, where the more the 

number of occupants the faster the air 

inside the house will be polluted. 

 

V. CONCLUSION 

There was a significant association 

between the condition of room ventilation 

and occupancy density with the incidence 

of ARI among under five children. 
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