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Background: Acute respiratory tract infection (ARTI) is one of the causes of morbidity 

and mortality in children. This infection may happen in either the upper or lower 

respiratory tracts. It may also happen recurrently in some children according to the risk 

factors they have. This study aimed to understand the correlation between risk factors 

and recurrent upper respiratory tract infection in children aged 3-60 months at primary 

healthcare centers (Puskesmas) in Gresik. 

Methods: This study used an analytic observational study with cross-sectional design. 

The amount of sample used was 110 patients with upper respiratory infection from 

October 2019-April 2020 at Puskesmas Industri and Puskesmas Alun-Alun, Gresik. 

Data analysis was performed using chi-square test and logistic regression. The data 

were taken from medical records as well as questionnaires.  

Results: The result of bivariate analysis showed that asthma (p = 0.000), exposure to 

cigarette smoke (p = 0.045), healthy home status (p = 0.002), and the occupancy of the 

house (p = 0.019) had correlations with the occurrence of recurrent upper respiratory 

infection. Meanwhile, the multivariate analysis presented some variables which had 

significant correlation with recurrent upper respiratory tract infection such as asthma 

(p= 0.000), exposure to cigarette smoke (p = 0.012), and healthy home status (p = 

0.001).  

Conclusion: There was a strong relationship between asthma, exposure to cigarette 

smoke, and healthy home status with the occurrence of recurrent upper respiratory tract 

infection (URTI) in children. 
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INTRODUCTION 
 

Acute respiratory tract infection (ARTI) is one of 

the causes of morbidity and mortality in children living 

in developing countries.1 This infection may happen 

recurrently and become the most frequent disease in the 

hospital. Recurrent respiratory tract infections are 

mostly limited only at the upper respiratory tract with 

cough, fever, and rhinitis as symptoms.2 According to 

World Health Organization (WHO), during the first 5 

years of life, a child may experience four to eight 

episodes of  respiratory tract infection  which  spreads to  

 

the lower tract.3 In the first year of life, as much as 25% 

of children experienced recurrent respiratory infection 

and lowered to 18% in children aged 1–4 years old in 

Western countries.4 This infection is often linked to the 

absence of children at school, lower function of the 

lungs, the increased risk of chronic infection in 

adulthood, and the excessive use of antibiotics which 

causes resistance.5,6  The  high number of recurrent 

upper respiratory tract infection (URTI) morbidity in 

children is influenced by some risk factors. According to  
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the previous studies, the factors which related to the 

recurrent URTI are social economy status, exposure to 

cigarette smoke, rickets, immunization status, family 

history, older siblings in the family, nutritional status, 

breastfeeding, cardiovascular disease, and congenital 

disease in respiratory tract.7–12 These risk factors may be 

used for recurrent infection control program in children. 

Therefore, this study aimed to understand the risk 

factors which influence the occurrence of recurrent 

upper respiratory infection in children aged 3–60 months 

at primary healthcare centers (Puskesmas) in Gresik. 

 

METHODS 
 

This study used analytic observational study 

with cross-sectional design. The population in this study 

were children aged 3–60 months who lived in the 

working area of Puskesmas Industri and Puskesmas 

Alun-alun Gresik, East Java, Indonesia. Sampling was 

done through medical records at the healthcare centers. 

The inclusion criteria in this study were patients aged 3–

60 months who were treated and lived around the 

working area of Puskesmas Industri and Puskesmas 

Alun-alun, lived with their mothers, and the patients' 

mother were willing to be respondents. The exclusion 

criteria in this study were patients with laryngomalacia, 

cleft palate, and HIV. Data collection was done by 

looking at growth chart books and conducting interviews 

with the patient's mother based on patient data from 

medical records. The sampling was done using 

purposive sampling. The risk factor variables studied 

were nutritional status, birth weight, asthma, maternal 

education, socioeconomic conditions, exposure to 

cigarette smoke, healthy home status, and the occupancy 

of the house. The operational definition used was as 

follows, diagnosis of URTI through the patient's medical 

record and then anamnesis to distinguish recurrent or 

non-recurring URTI. The diagnosis from the same 

doctor if the patient had one or more URTI including 

rhinitis, sinusitis, pharyngitis with one or more of the 

symptoms that include URTI criteria (cough, sore throat, 

rhinorrhea, nasal congestion, hyposmia or anosmia). The 

patient was diagnosed with recurrent respiratory tract 

infections if they had URTI equal to or more than 3 

times during the past 3 months.  

Nutritional status was assessed according to 

anthropometric  standards  set  by Ministry of Health for  

 

 

assessing children's nutritional status. Assessment of 

nutritional status was based on weight index according 

to height. The nutritional status is normal if the Z-score 

is -2.0 SD to +1 SD, while the nutritional status is not 

normal if the measurement results are outside of the 

normal Z-score value. Birth weight is measured through 

medical records or growth chart books. Birth weight is 

considered normal if the birth weight is between 2,500 

and 4,000 grams. If the birth weight is outside of the 

normal threshold value, it is said that the birth weight is 

abnormal. Respondents are said to have comorbidities if 

they are experiencing asthma or congenital heart disease. 

The mother's education history is considered to be high 

if the history of the mother's last education is high 

school or college and low education if the mother does 

not have formal education, only finishes elementary or 

junior high school. The socio-economic level is 

considered high if the total monthly family income is 

above the regional minimum wage (RMW) and low if it 

is below the RMW. Respondents are said to be exposed 

to cigarette smoke if there is at least one active smoker 

who lives with the patient. Healthy home status was 

measured by a healthy home assessment questionnaire. 

If the total value of the questionnaire is >1,068, it is said 

that the house status is healthy and <1,068 is said to be 

not healthy. The occupancy of the house is measured 

based on the ratio of the area of the house to the 

occupants. A crowded house is defined if the area of the 

house is <8m2 per person and it is not overcrowded if the 

area is >8m2 per person. Data from comorbidities, 

maternal education, socioeconomic variables, exposure 

to cigarette smoke, healthy housing, and the occupancy 

of the house were obtained through interviews with the 

patient's mother. Data analysis was performed using chi-

square test for bivariate analysis and logistic regression 

for multivariate analysis. This study had received 

approval from the ethics committee of Faculty of 

Medicine, Universitas Airlangga. 

 

RESULTS 

 

From October 2019 until April 2020, the number 

of samples obtained and classified into the inclusive 

criteria was 110 respondents; all of them were 3-60 

months old. From the total of 110 children, there were 

40 (36.4%) children which had recurrent upper 

respiratory  infection   during the course of this research.  
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While 70 children (63.6%) only suffered from URTI but 

did not have a recurrent infection in the next three 

months. The distribution of the subjects based on the 

demographic is presented in Table 1. The association 

between nutritional status, birth weight, asthma, 

educational status of the mother, socioeconomic, 

exposure to cigarette smoke, healthy home status, and 

the occupancy of the house with recurrent URTI using 

bivariate analysis is shown in Table 2. Based on the 

bivariate analysis using chi-square test, it showed strong 

correlations of  asthma  (p = 0.000; RR = 3.282; CI 95% 

= 2.250 – 4.788), exposure to cigarette  smoke (p = 

0.045; RR = 1.818;   CI 95% = 0.969 – 3.412),   healthy 

home status (p = 0.002; RR = 2.182;  CI 95% = 1.377 – 

3.458),    and    occupancy  of  the      house   (p = 0.019;  

 

RR=1.802; CI 95% = 1.123 – 2.891). The multivariate 

analysis was done using logistic regression analysis on 

independent variables which had p-value <0.25 on 

bivariate analysis. Thus, there were three variables 

which had p-value <0.25: asthma, exposure to cigarette 

smoke, healthy home status, socioeconomic, and 

occupancy of the house. The result of multivariate 

analysis is presented in Table 3. Based on multivariate 

analysis, there was a significant correlation between 

asthma, exposure to cigarette smoke, and healthy home 

status. The result of asthma showed p = 0.000; CI 95% = 

6.170 – 212.261; RR = 36.188 and exposure to cigarette 

smoke showed p = 0.012; CI 95% = 2.013 –17.329l RR 

= 4.458 while the result of healthy home status showed p 

= 0.001; CI 95% = 1.385 –14.34; RR = 5.907.  

 

Table 1.  Characteristics of the respondents 

 

Characteristics 

Recurrent Upper Respiratory Tract Infection       

Yes No 

 Frequency 

(n) 

Percentage 

(%) 

Frequency 

(n) 

Percentage 

(%) 

Age      

     3 –31 months  23 39.0 36 61.0 

     32–60 months  17 32.7 35 67.3 

Gender     

     Male  24 37.5 39 62.5 

     Female 16 34.8 31 65.2 

Nutritional Status     

    Abnormal 13 44.8 16  55.2 

    Normal  27 33.3 54 66.7 

Birth Weight     

    Abnormal 4 40.0 6 60.0 

    Normal 36 36.0 64 64.0 

Asthma      

    Yes 15 88.2 2 11.8 

    No  25 26.9 68 73.1 

Maternal Education      

    Low 11 42.3 15 57.7 

    High 29 34.5 55 65.5 

Socioeconomic Status     

    Low 20 42.6 27 57.4 

    High 20 31.7 43 68.3 

Exposure to Cigarette Smoke     

    Yes 31 43.1 41 56.9 

    No 9 23.7 29 76.3 

Health Home Status     

    Not healthy 18 60.0 12 40.0 

    Healthy 22 27.5 58 72.5 

Occupancy of the House      

    Yes   17 53.1 15 46.9 

    No 23 29.5 55 70.5 
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Table 2. Bivariate analysis of risk factors for recurrent upper respiratory infection in children 

 

Independent Variable 

Recurrent 
Upper Respiratory Tract 

Infection 

RR 95% CI P 

Yes No  Upper limit Lower limit  

Nutritional Status   1.345 2.235 0.809 0.270 

    Abnormal 13 16 

    Normal  27 54 

Birth Weight   1.111 2.480 0.498 0.802 

    Abnormal 4 6 

    Normal 36 64 

Asthma    3.282 4.788 2.250 0.000 

    Yes 15 2 

    No  25 68 

Maternal Education    1.225 2.096 0.716 0.471 

    Low 11 15 

    High 29 55 

Socioeconomic Status   1.340 2.191 0.820 0.244 

    Low 20 27 

    High 20 43 

Exposure to Cigarette Smoke   1.818 3.412 0.969 0.045 

    Yes 31 41 

    No 9 29 

Health Home Status   2.182 3.458 1.377 0.002 

    Not healthy 18 12 

    Healthy 22 58 

Occupancy of the House    1.802 2.891 1.123 0.019 

    Yes   17 15 

    No 23 55 

 

Table 3. Multivariate analysis of risk factors for recurrent upper respiratory tract infection in children 

 

 

DISCUSSION 

 

Most of the respondents in this study had a good 

nutritional status as much as 73.6%. The results showed 

no relationship between nutritional status and the 

incidence of recurrent URTI. The immunity of the 

children was not only influenced by nutritional status, 

but there were still many defense mechanisms that were 

not measured in this study. Thus, even though the 

children had a good nutritional status, they might still 

experience repeated infections. However, this study is 

inconsistent with the study conducted by Sienviolincia, 

et al. (2017) which showed a significant relationship 

between nutritional status and the frequency of recurrent 

ARDs.13 The different results were probably due to 

differences in nutritional status assessments. This study 

assessed nutritional status by measuring height and 

weight, while the other study used two methods, namely 

body weight for age and height for age.  

This study showed no association between birth 

weight and recurrent upper respiratory infection. The 

result is different with the previous study conducted by 

Imelda (2017) which showed that there was strong 

correlation between low birth weight (LBW) and 

URTI.14 The different result of these studies were 

probably because in the other study, they only analyzed 

the relationship between LBW and URTI and did not 

categorize specifically to recurrent respiratory tract 

infection. 

This study found an association between asthma 

as comorbidity and the incidence of recurrent URTI. 

This result is in accordance with the theory of Wark, et 

al. (2005) which stated that uncontrolled asthma causes 

epithelial damage, thus the virus easily enters.15 These 

results are consistent with the research of Hai-Feng, et 

al. (2014) which stated that there is a relationship 

between asthma and the incidence of recurrent 

respiratory infections.8  Based on a study  by Fleming, et  

 

Variable p-value RR 95% CI 

Asthma 0.000 36.188 6.170– 212.261 

Health home status 0.001 4.458 1.385– 14.345 

Exposure to cigarette smoke 0.012 5.907 2.013–17.329 
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al. (2005) asthma episodes will increase substantially 

when infected with respiratory syncytial virus (RSV).16  

In the maternal education variable, most 

respondents’ mothers have high education as much as 

76.4% and low education as much as 23.6%. Chi-square 

test results showed no relationship between maternal 

education and the incidence of recurrent URTI. The 

absence of the relationship could be caused because this 

study only examined the history of formal education. 

This study is not in line with the study conducted by 

Febrianti (2020), which stated that there is a significant 

relationship between maternal education and the 

incidence of ARTI.17 The different results may be due to 

differences in sample size with this study. 

There were more respondents with a high 

socioeconomic status as much as 57.3% and a low 

socioeconomic status as much as 42.7% who were 

assessed based on the total income of their parents. The 

results of the analysis showed that there was no 

association between socioeconomic level and the 

incidence of recurrent URTI. This is probably due to the 

selection of respondents who were not homogeneous. 

Study by Syahidi, et al. (2016) stated that there is a 

relationship between family income and the incidence of 

ARTI in children.18 The different results may be due to 

differences in income grouping. In this study, the 

grouping was based on the RMW, while the previous 

study was determined by the researcher. 

In this study, most of the children were exposed 

to cigarette smoke. The results of the bivariate and 

multivariate analysis showed that there was a significant 

relationship between cigarette smoke exposure and the 

incidence of recurrent URTI. This result is in line with 

the theory of Vanker (2017) which stated that cigarette 

smoke affects the respiratory system through an 

imbalance of Th1 and Th2 responses which makes 

children more susceptible to respiratory infections and 

allergies.19 These results are consistent with the study of 

Manese, et al. (2017) who found a relationship between 

smoking status of the family members and the incidence 

of ARTI.20 

     In the variable of healthy home status, 

most respondents were inside the criteria of a healthy 

home. The results of bivariate analysis showed a 

significant relationship between healthy home status and 

the incidence of recurrent URTI. A house with 

insufficient ventilation increases the risk of transmission 

viral to the surrounding people.20 The results of this 

study are in accordance with the study conducted by  

 

 

Mayasari (2017) which found a relationship between a 

healthy home and the incidence of ARTI.21  

Regarding the occupancy of the house, most of 

the respondents have a less crowded house. The results 

of the bivariate analysis of the study found a significant 

relationship between house density and the incidence of 

recurrent URTI. A house with a density of inhabitants 

can increase humidity and increase the risk of 

transmission between occupants of the house quickly.22 

These results are consistent with the study of Husna, et 

al. (2015) which showed a relationship between 

occupancy density and the incidence of ARTI under 5 

years old.23  

Limitations in this study were the presence of the 

respondents who were not willing to be interviewed and 

the telephone numbers of the patient's parents were not 

available in the medical records that made the research 

less effective and took a long time to complete. 

 

CONCLUSION 
 

There was a correlation between asthma, 

exposure to cigarette smoke, healthy home status, and 

the occupancy of the house with the occurrence of 

recurrent URTI in children aged 3-60 months at 

Puskemas in Gresik. Asthma, exposure to cigarette 

smoke, and healthy home status are the most influential 

risk factors in this study. 
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