
Journal of Maternal and Child Health (2019), 4(2): 62-69 
https://doi.org/10.26911/thejmch.2019.04.02.01 

62   e-ISSN: 2549-0257 

Risk Factors for Acute Respiratory Infection 
in Children Under Five in Padang, Indonesia 

 

Rahmi Hidayanti1), Husna Yetti2), Andani Eka Putra2) 

 
1)Masters Program in Public Health, Faculty of Medicine, Universitas Andalas Padang 

2)Faculty of Medicine, Universitas Andalas Padang 
 

ABSTRACT 
 

Background: Acute Respiratory Infection (ARI) is a major cause of acute diseases and death in 
infants worldwide. Percentage of ARI (year 2017) in children aged 12-59 months in Padang was 
26.5% and Andalas health center was 33.2%. ARI is influenced by many factors such as 
environmental condition. This study aimed to analyze risk factors for ARI in children under five in 
Padang, Indonesia.  
Subjects and Method: This was a case control study conducted at Andalas community health 
center, Padang, Indonesia. A sample of 90 children aged 12-59 months was selected for this study. 
The dependent variable was ARI. The independent variables were humidity, house ventilation, 
dwelling density, indoor smoke cigarette. Data on ARI status were taken from medical record. The 
other variables were measured by questionnaire and observation sheet. The data were analyzed by 
a multiple logistic regression. 
Results: Poor ventilation (OR = 11.73; 95% CI = 2.16 to 63.86; p = 0.004), high dwelling density 
(OR = 21.99; 95% CI = 3.75 to 129.04; p = 0.001), indoor cigarette smoke (OR = 5.09; 95 % CI = 
1.06 to 24.34; p = 0.042), and high air humidity (OR = 5.00; 95% CI = 0.79 to 31.51; p = 0.086) 
increased the risk of ARI in children under five and they were statistically significant. 
Conclusions: Poor ventilation, high dwelling density, indoor cigarette smoke, and high air 
humidity increase the risk of ARI in children under five. 
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BACKGROUND 

Acute Respiratory Infection (ARI) is still a 

major cause of acute diseases worldwide 

and causes of death in infants. About 3.9 

million children die every year due to ARI 

(Taksande and Yeole, 2015). ARI consists of 

upper respiratory tract infections and lower 

respiratory tract infections hanging from 

the affected respiratory tract area (Nanda-

sena et al, 2013). 40% - 60% of patient 

visits in Puskesmas and 15% -30% of 

hospital patient visits are cases of ARI with 

episodes 3-6 (Ministry of Health, 2012). 

ARI is caused by bacteria and viruses. 

Bacterial groups include the general Strep-

tococcus pneumoniae, Staphylococcus 

aureus, Pneumococci, Haemophilus influ-

enzae types b (Hib), Bordetella, Korine-

bacterium and other species of bacteria. 

Viruses that cause ARI are Mikovirus, 

Adenovirus, Corona-virus, Phorornavirus, 

Mycoplasma, Herpes-virus, respiratory 

syncytial virus (RSV), measles virus, 

human parainfluenza viruses types 1,2 and 

3 (PIV) -1, PIV-2 and PIV-3), influenza 

virus and varicella virus (Fakunle, 2012). 

The government has sought to eradi-

cate ARI with the Integrated Management 

of Childhood Illness (IMCI) approach to be 

able to screen for diseases that require an 
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immediate care so that mortality can be 

reduced and able to screen conditions that 

only require home care. This success 

depends on the number of risk factors and 

modification of risk factors (Wantania et 

al., 2008). 

Several factors that contribute to the 

increase of ARI cases are low air quality 

both inside and outside the home biolo-

gically, physically and chemically. The air 

quality in the home space is influenced by 

factors including building structure, density 

of occupancy and also in-house activities 

such as smoking behavior in the house 

(Ministry of Health, 2011). Nearly 90% of 

people spend time and do their activities 

indoors, especially toddlers so that the 

room is related to the risk of air pollution 

(Ministry of Health 2011, Sati et al, 2015).  

Humidity and occupancy density have 

a significant relationship with the incidence 

of ARI in infants (Rosdiana and Herma-

wati, 2015). The presence of indoor smoke 

is a risk factor for ARI (Yadav et al, 2013). 

The temperature of a room that does not 

meet the requirements has a 2.29 times 

greater risk of experiencing ARI than the 

room temperature that meets the require-

ments (Sati et al., 2015).   

Home is a part of the environment 

that affects the occurrence of respiratory 

infections. The house component consists 

of walls, floors, ventilation, lighting and 

occupant density (Masfufatun et al., 2016; 

MOH, 2007). Unhealthy homes can cause 

high bacterial colonies in homes in case 

groups (Fakunle, 2012; Ana et al., 2013). 

The Government through the Regula-

tion of the Minister of Health of the Repu-

blic of Indonesia Number 1077 / MENKES 

/ PER / V / 2011 concerning Guidelines for 

Air Sanitation in Home Rooms establishes 

air quality requirements in the home space 

biologically, physically, and chemically. 

Biologically, the space with air in a healthy 

home must be free from maximum airborne 

germs <700 CFU/m3. Physical quality con-

sists of air temperature, lighting, and 

humidity.  

Based on the 2013 Riskesdas data, 

West Sumatra is the 10th province with the 

highest prevalence of ARI in Indonesia 

(25.7%). Based on data from the Padang 

City Health Office in 2017, the proportion 

of ARI in infants in Padang City was 26.5%. 

ARI in toddlers is highest in Andalas Health 

Center with a total of 2,821 cases (33.2%).  

Healthy home ownership in the 

Andalas Community Health Center work 

area is still low. Of the 15,393 homes in the 

Andalas Community Health Center work 

area, 2,400 (15.6%) houses were examined 

for their health requirements and stated 

that they met the health requirements of 

2101 healthy homes (87%), while the 100% 

target (Andalas Health Center, 2016). 

 

SUBJECTS AND METHOD 

1. Study Design 

This was an analytic observational with a 

case control design. The study was conduct-

ed at Andalas Health Center, Padang, 

Indonesia. 

2. Population and sampels 

The study population was children in 

Padang, Indonesia. A sample of 90 children 

aged 12-59 months was selected for this 

study by random sampling. 

3. Study Instruments 

Data on air germ were measured by the 

water volume sampler. Data on lighting 

were measured by lux meter. Air humidity 

and temperature were measured by 

thermohygrometer. The data were analyzed 

by a multiple logistic regression. 

 

RESULTS 

1. Study subject characteristics 

The frequency distribution of the 

characteristics of the study subjects was 
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mostly <32 years old at 49 people (54.4%), 

high school education (46.7%), and t 

working at home (28.9%) (table 1). 

Table 1. Study Subject Characteristics 

Variable n % 

Age   

<32 years 49 54.4 

≥ 32 years 41 45.6 

Education   

JHS graduate 8 8.9 

SHS graduate 42 46.7 

Graduate≥SHS 40 44.4 

Occupation   

Civil servants/Soldier 10 11.1 

Private worker 26 28.9 

Private entrepreneur 25 27.8 

Labor 2 2.2 

Housewife 26 28.9 

Housemaid 1 1.1 

 

2. Bivariate Analysis Result 

Bivariate analysis was conducted to deter-

mine the relationship of independent varia-

bles (number of airborne bacteria, tempera-

ture, humidity, lighting, indoor cigarette 

smoke, ventilation, and dwelling density) 

and the incidence of ARI (table 2).  

The number of airborne germs that 

did not qualify in the case group was 68.9% 

compared to the control group (24.4%). The 

proportion of germs that do not qualify is 

higher in the case group. Humidity that did 

not meet the requirements was (71.1%). The 

lighting that did not meet the requirements 

(53.3%) in the case group was higher than 

the control group (28.9%). Smoking inside 

the house was higher in the case group 

(66.7%) than in the control group (42.2%).  

Table 2. Bivariate analysis on the risk factors of acute respiratory infection 

Independent 
Variables 

ARI 
Total 

OR  95 % CI p Cases Control 
n % n % n % 

Number of Air Germ          
High 31 73.8 11 26.2 42 100 6.84 2.71 to 

17.31 
0.001 

Low 14 29.2 34 70.8 48 100   
Temperature          
Low 14 66.7 7 33.3 21 100 2.45 

0.88 to6.86 
0.135 

High 31 44.9 38 55.1 69 100  
Humidity         
High 32 76.2 10 23.8 42 100 8.62 3.32 to 

22.36 
0.001 

Low 13 27.1 35 72.9 48 100   
Lighting          
Low 24 64.9 13 35.1 37 100 2.81 1.18to 6.72 0.032 
High  21 39.6 32 60.4 53 100    
Indoor cigarette smoke 
Yes 30 61.2 19 38.8 49 100 100 1.16 to 6.45 0.034 
No 15 36.6 26 63.4 41 100 100  
Floor          
Poor 20 58.8 14 41.2 34 100 100 

0.75 to 4.20 
0.277 

Good 25 44.6 31 55.4 56 100 100  
Wall          
Poor 26 61.9 16 38.1 42 100 100 1.06 to 5.80 0.057 
Good 19 47.3 29 52.7 48 100 100  
Ventilation          
Poor 35 77.8 10 22.2 45 100 100  4.53 to 

33.10 
0.001 

Good 10 22.2 35 77.8 45 100 100  
Dwelling Density          

High 33 71.7 13 28.3 46 100 100  2.69 to 
17.04 

0.001 
Low 12 27.3 32 72.7 44 100  

 

Ventilation that does not meet the require-

ments is 77.8% higher in the case group 

compared to the control group (22.2%). 

Dense occupancy density was higher in case 
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groups (73.3%) and in the control group 

(28.9%). 

3. Multiple Logistic Regression 

Table 3 showed the result of multiple 

logistic regression. Table 3 showed that the 

poor ventilation (OR= 11.73; 95% CI= 2.16 

to 63.86; p= 0.004), high dwelling density 

(OR= 21.99; 95% CI= 3.75 to 129.04; p= 

0.001), indoor cigarette smoke (OR= 5.09; 

95% CI= 1.06 to 24.34; p= 0.042), and high 

humidity (OR= 5.00; 95% CI= 0.79 to 

31.51; p= 0.086) increased the risk of ARI 

in children under five and they were 

statistically significant. 

Table 3. The Result of Multiple Logistic Regression Analysis 

Independent Variables OR 
95% CI p 

 Lower limit Upper limit 
Poor ventilation 11.73 2.16 63.86 0.004 
High dwelling density 21.99 3.75 129.04 0.001 
Smoking inside the house 5.09 1.06 24.34 0.042 
Non-permanent wall 1.48 0.33 6.70 0.609 
High number of air germ 2.96 0.44 19.84 0.263 
Temperature 3.24 0.60 17.54 0.172 
Floow 3.35 0.62 18.09 0.161 
High Humidity 5.00 0.79 31.51 0.086 
Lighting 3.76 0.70 20.37 0.124 
R2= 76.9%     

 

DISCUSSIONS 

1. The relationship between dwelling 

density and the incidence of ARI  

Dwelling density was positively associated 

with the incidence of ARI. This study was in 

line with Syahidi (2013) in Tebet, South 

Jakarta, that there was an effect of dwelling 

density on the incidence of ARI (OR= 5.59; 

95% CI= 2.16 to 14.50). Dwelling density 

was the ratio of the total floor area of the 

room divided by the number of residents, at 

least 8m2/person. The recommended area 

of the bedroom was 8m2/person and it was 

not recommended for two people to sleep in 

one room, except children under the age of 

5 years old (Health Department, 2007). 

While the dwelling density of the obser-

vations in the field was 7.49m2, this mean 

that the house in the Andalas Health Center 

has a dense dwelling.  

Density of dwelling could affect 

humidity, this was due to the large number 

of residents so that it could increase the 

amount of water vapor and CO2 which 

reduced the oxygen levels and have an 

impact on the decrease in room air quality 

(Wulandari, 2013).  

The density of the room also affected 

the room temperature caused by heat 

dissipation which would increase humidity 

due to water vapor from the breathing. 

Narrow buildings that were not in accord-

ance with the number of residents would 

lead to the lack of oxygen in the room so 

that the resident's immune system was 

decreased, and it could accelerate the risk 

of respiratory diseases such as ARI 

(Affandi, 2012).  

The result of this study was in line 

with a study done by Sati et.al in 2015, in 

Ogan Hilir District, it stated that there was 

a significant relationship between dwelling 

density and the incidence of ARI (OR= 

6.61; 95% CI= 1.02 to 42.82). Dwelling 

density was pre requisite for disease trans-

mission process. Density of dwelling in the 

house was very important to be considered, 

this was because the great number of the 

residents in the house would accelerate the 

occurrence of air pollution in the spread of 
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microorganisms around the house 

(environment). 

2. The relationship between house 

ventilation and the incidence of 

ARI 

The results of this study showed that there 

was a relationship between the ventilation 

which did not fulfill the requirements and 

the incidence of ARI. Ventilation served to 

free the air from bacteria, especially patho-

genic bacteria and keep the house to always 

in optimum humidity. Ventilation which 

did not fulfill the requirements would 

trigger the high humidity in the room, high 

humidity would be a good medium for the 

growth of disease-causing bacteria (Sati et 

al, 2015). 

High germ concentration was in the 

air, and it was closely related to the 

adequacy of ventilation which served as a 

means to ensure the quality of air to come 

out and come in (Yusuf et al, 2016). 

Children who lived in well-ventilated 

houses were less likely to have ARI than 

children who lived in houses with poor 

ventilation (Wantania et al, 2008).  

Ventilation problems in general were 

insufficient fresh air from outside into the 

room, poor distribution and air exchange, 

air filtration problems due to poor main-

tenance of the ventilation system. Health 

problems such as the respiratory tract 

caused by bacteria might come from the 

ventilation system. The source of micro-

biological contamination came from 

carpets, damp furniture, or puddle in the 

ventilation system (Fitria, et al 2008). 

Inadequate ventilation was the cause 

of low indoor air quality. Contamination in 

the room can be increased because the 

ventilation was in the level that could 

disturb or reduce the comfort of the resi-

dents (EPA, 1991). The effect of ventilation 

on health could occur in more vulnerable 

people (Fitria et al, 2008). 

Adequate ventilation could reduce 

pathogenic germs which transmitted by 

obligate and preferential transmission 

through airborne, including URTI (WHO, 

2007). The broad standard of home ventila-

tion was 10% of the floor area. Ventilation 

that did not qualify could lead to a 

reduction in oxygen levels in the air of the 

room, and it caused a stuffy odor released 

by the human’s skin, clothing, and mouth; 

causing an increase in indoor air tempera-

ture and increased the humidity in the 

houses (Gunawan, 2009).  

3. The relationship between indoor 

cigarette smoke and the incidence 

of ARI  

In addition to the dwelling density and 

ventilation, the variable which was signifi-

cantly associated with the results of multi-

variate analysis of logistic regression was 

smoking in the house. The result of this 

study was similar to a study done by 

Syahidi et al. (2016) which stated that there 

was a significant relationship between 

smoking inside the house and the incidence 

of ARI among toddlers (OR= 8.02; p= 

0.001). Cigarette smoke from parents or 

residents in the houses was a serious pollu-

tion material in a house and increased the 

risk of illness, especially respiratory pro-

blems in children. The more cigarettes that 

the family have, the greater the risk of 

URTI incidents.  

The three main ingredients of ciga-

rettes that have a negative impact on health 

were tar, nicotine, and carbon monoxide. 

Cigarette smoke increased the risk of deve-

loping respiratory tract disease in children. 

Cigarette smoke could stimulate the enhan-

cement in mucus and reduce the ability of 

cilia so that the accumulation of thick 

mucus was increased and trapped by the 

particles or microorganisms in the airway 

so that it reduced air movement in the body 

(Ahyanti and Duarsa, 2013). 
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The existence of smokers in the house 

caused indoor air pollution and increased 

the incidence of URTI in children (Safarina, 

2015). The exposure of cigarette smoke to 

children was very high in the house. Ciga-

rette smoke from parents or residents was a 

serious pollution material in room and 

would increase the risk of illness. Conti-

nuous exposure to cigarette smoke could 

cause respiratory problems (Milo et al, 

2015). The risk of sudden death in infants 

was 3 times higher in children who exposed 

to cigarette smoke from pregnant smokers 

(Seguel et al, 2016). 

Families who have babies and have 

family members who smoke inside the 

house were more likely to have URTI than 

babies who did not have a smoker family 

(Basuki and Febriani, 2016). More than 

4000 chemical ingredients were found in 

cigarette smoke and 40 of these chemicals 

were cancer-causing carcinogens in vapor 

and particle phases. Side cigarette smoke 

(secondhand smoke) was carcinogenic com-

pared to the main smoke inhaled by active 

smokers (Nandasena et al, 2013). 

This research was expected as a 

recommendation for policy holders or 

programs in preventing ARI in children 

under five at the Padang Health Office. The 

related program was the Prevention and 

Eradication Section of Communicable 

Diseases and the Environmental Health 

Section in order to increase cooperation in 

the prevention of URTI by maximizing the 

Sanitation Clinic Program as a commu-

nication place for URTI patients and health 

personnels. According to the Minister of 

Health Regulation No. 13 of 2015 concern-

ing the Organization of Environmental 

Health Services in Health Center in 

reducing the environmental risk factors, 

environmental health services were carried 

out in the form of counseling, environ-

mental health inspection, and environmen-

tal health interventions. This could greatly 

support the efforts to reduce environ-

mental-based disease risk factors.  

 

REFERENCE 

Affandi A (2012). Hubungan lingkungan 

fisik rumah dengan kejadian Infeksi 

Saluran Pernafasan Akut pada anak 

balita di Kabupaten Wonosobo Pro-

vinsi Jawa Tengah Tahun 2012. 

[Tesis]. Depok. Fakultas Kesehatan 

Masyarakat. Universitas Indonesia.  

Ahyanti dan Duarsa (2013). Hubungan 

Merokok Dengan Kejadian ISPA Pada 

Mahasiswa Politeknik Kesehatan 

Kementerian Kesehatan Tanjung-

karang. Jurnal Kesehatan Masyarakat 

Andalas. 7(2): 47-53. 

AnaGR, Fakunle GA, OgunjobiAA (2013). 

Indoor Airborne Microbial Burden 

and Risk of Acute Respiratory Infect-

ions Among Children Under Five in 

Ibadan, Nigeria. Indoor and Built 

Environment.24(3): 308-314. 

Basuki dan Febriani (2016). Hubungan 

Antara Kriteria Perokok Dengan 

Kejadian Infeksi Saluran Pernafasan 

Akut (ISPA) Pada Balita di Wilayah 

Kerja Kecamatan Prambanan Yogya-

karta. Jurnal Stikes Wirahusada.10(1). 

Departemen Kesehatan Republik Indonesia 

(2007). Pedoman Penilaian Rumah 

Sehat. Direktorat Jenderal Pengen-

dalian Penyakit dan Penyehatan 

Lingkungan. Jakarta 

Environmental Protection Agency(1991). 

Indoor Air Facts No.4 (Revised) Sick 

Building Syndrome (SBS). Environ-

metal Protection Agency, United 

States 

FakunleAG (2012). Indoor Air Quality and 

Risk of Respiratory Infections Among 

Under Five Children Presenting Two 

Hospitals in Ibadan, Nigeria.  Nigeria. 



Journal of Maternal and Child Health (2019), 4(2): 62-69 
https://doi.org/10.26911/thejmch.2019.04.02.01 

68   e-ISSN: 2549-0257 

Faculty of Public Health. University of 

Ibadan.  

Fitria. L, Wulandari.RA, Hermawati.E, dan 

Susanna D (2008). Kualitas Udara 

Dalam Ruang Perpustakaan Univer-

sitas ‘’X” Ditinjau dari Kualitas Bio-

logi, Fisik dan Kimiawi. Jurnal 

Makara Kesehatan.12(2): 76-82. 

Gunawan (2009). Rencana Rumah Sehat. 

Yogyakarta. Penerbit Kanisius 

Kementerian Kesehatan Republik Indo-

nesia (2011). Peraturan Menteri Kese-

hatan Republik Indonesia Nomor 

1077/MENKES/PER/ V/ 2011 tentang 

Pedoman Penyehatan Udara Dalam 

Ruang Rumah. 

 Kementerian Kesehatan Republik Indo-

nesia (2012). Pedoman Pengendalian 

Infeksi Saluran Pernafasan Akut. 

Jakarta. Direktorat Jenderal Pengen-

dalian Penyakit dan Penyehatan 

Lingkungan.  

_____ (2013). Riset Kesehatan Dasar 

(RISKESDAS) Indonesia tahun 2013. 

Jakarta. Badan Penelitian dan Peng-

embangan Kesehatan. Kementerian 

Kesehatan Republik Indonesia 

Lemeshow S, David W, Janelle K, Stephen 

K (1997). Besar Sampel Dalam Pene-

litian Kesehatan. Gajah Mada Uni-

versity Press. Yogyakarta. 

Masfufatun J, Nurjazuli, Suhartono (2016). 

Hubungan Kualitas lingkungan 

rumah dengan kejadian Penumonia 

pada bayi di Wilayah kerja Puskesmas 

Banjarmangu 1 Kabupaten Banjar-

negara. Jurnal Kesehatan Lingkungan 

Indonesia. 15(1): 6-13. 

Milo, IsmantoY, KalloVD (2015). Hubung-

an Kebiasaan Merokok Dalam Rumah 

Dengan Kejadian ISPA Pada Anak 

Umur 1 – 5 Tahun Di Puskesmas 

Sario Kota Menado. Ejournal Kepera-

watan (e-Kp). 3(2):https://ejournal.-

unsrat.ac.id/index.php/jkp/article/vi

ew/8087. 

NandasenaS, WickremasingheAR, Sathia-

kumar N (2013). Indoor Air Poluution 

and Respiratory Health of Children in 

The Developing World. World Journal 

of Clinical Pediatrics. 2(2): 6-15. 

Puskesmas Andalas (2016). Laporan tahun-

an Puskesmas Andalas 

Rosdiana D, Hermawati E (2015). Hubung-

an Kualitas Mikrobiologi Udara 

Dalam Rumah dengan Kejadian ISPA 

Pada Balita. Jurnal Respirologi Indo. 

35(2): 83-96. 

Safarina L (2015). Hubungan Kebiasaan 

Merokok Di Dalam Rumah Dengan 

Kejadian ISPA Pada Balita di Desa 

Cimareme Kabupaten Bandung Barat. 

Jurnal Kesehatan Kartika. 10(2).  

SatiL, Sunarsih E, Faisya AF (2015). 

Hubungan kualitas Udara Dalam 

Ruangan Asrama Santriwati dengan 

Kejadian ISPA di Pondok Pesantren 

Rhaudatul Ulum dan Al Ittifa Kabu-

paten Ogan Hilir Tahun 2015. Jurnal 

Ilmu Kesehatan Masyarakat. 6(2).  

Seguel JM, Merrill, DO, Seguel D, Cam-

pagna (2016). Indoor Air Quality. 

American Journal of Lifestyle Medi-

cine. 11 (4): 284-295.  

Syahidi. MH, Gayatri D, Bantas K (2016). 

Faktor-faktor Yang Mempengaruhi 

Kejadian Infeksi Saluran Pernafasan 

Akut (ISPA) Pada Anak Balita Ber-

umur 12-59 Bulan di Puskesmas 

Kelurahan Tebet Barat, Kecamatan 

Tebet, Jakarta Selatan. Jurnal Epide-

miologi Kesehatan Indonesia. 1(1). 

TaksandeA, Yeole M (2015). Risk factor of 

Acute Respiratory Infection (ARI) in 

under fives in a rural hospital of Cen-

tral India. Journal of Pediatric and 

Neonatal Individualized Medicine.  

5(1): e050105 doi : 10.7363/ 050105. 



Hidayanti et al./ Risk Factors for Acute Respiratory Infection 

e-ISSN: 2549-0257  69 

WantaniaJM, Naning R, Wahani A (2008). 

Infeksi respiratori akut. Dalam : Buku 

Ajar Respirologi Anak. Cetakan Per-

tama IDAI. Jakarta: EGC.  

Wulandari E (2013). Faktor Yang Berhu-

bungan Dengan Keberadaan Strepto-

coccus di Udara Pada Rumah Susun 

Kelurahan Bandarharjo Kota Sema-

rang Tahun 2013. Unnes Journal of 

Public Health. 2(4). https://doi.org/-

10.15294/ujph.v2i4.3059. 

World Health Organization (2007). Pence-

gahan dan Pengendalian Infeksi 

Saluran Pernapasan Akut (ISPA) yang 

cenderung menjadi epidemi dan pan-

demi di Fasilitas Kesehatan. Pedoman 

Interim WHO. 

YadavS, Khinchi Y, PanA, GuptaSK, 

ShahGS, BaralDD, PoudelP (2013). 

Risk factors for acute respiratory 

infection in hospitalized under five 

children in central Nepal. Journal 

Nepal Paediatr.33(1): 39-44.  

Yusuf M, Sudayana I, Nurtamin (2016). 

Hubungan lingkungan rumah dengan 

kejadian ISPA pada masyarakat 

pesisir Kelurahan Lapulu Kecamatan 

Abeli Tahun 2014. Medula. 3(2). 

Akses di http://ojs.uho.ac.id/index.-

php/medula/article/view/255 

 


