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ABSTRACT 
 
Background: Acute Otitis Media (OMA) is a condition where 

there is fluid in the middle ear with signs and symptoms of 

infection, and can be caused by various pathogens. AOM that 

gets the right treatment can interfere with daily activities and 

have an impact on permanent hearing loss. One of the efforts 

to prevent and overcome AOM cases is to know the risk 

factors. The purpose of this research is to find out what risk 

factors can cause AOM in elementary school children 

Methods: This study uses a quantitative method with a Case-

Control approach and the sampling technique in the case 

group using Total Sampling and in the control group using 

Purposive Sampling. Respondents in this study were parents 

of elementary school students who were sampled in this study 

at SDN 1 Bobosan and SDN 4 Kranji with a total of 34 

respondents, while the control group in this study used a ratio 

of 1:2. The variables used in this study were gender, 

immunization status, history of allergies, history of ARI, 

history of exclusive breastfeeding, parental income, number 

of family members in the house, exposure to cigarette smoke. 

Data collection was done by interview. Data were analyzed 

using Chi-Square test and continued with logistic regression 

test. The risk factor for AOM is known by calculating the odds 

ratio (OR) value. 

Results: Bivariate results showed a relationship between 

history of exclusive breastfeeding, parental income, and 

exposure to cigarette smoke with the incidence of AOM in 

elementary school children in Purwokerto. Multivariate results 

showed that there was an influence between cigarette smoke 

exposure (OR 7,043) and the incidence of AOM in elementary 

school children in Purwokerto 

Conclusions: Exposure to cigarette smoke is the most 

influential factor in the incidence of AOM in primary school 

children. 

Keywords: Risk Factors, Acute Otitis Media, Primary School 

Children 

INTRODUCTION 

One of the most prevalent infectious disorders in pediatric 

clinical institutions is acute otitis media (AOM), which has a 

substantial effect on healthcare. It is a polymicrobial illness 

that typically has a viral upper respiratory tract infection as a 

precursor. Treatment with antibiotics is frequently required for 

acute otitis media (AOM) (1) (2) 

Acute Otitis Media or commonly called congek by the 

community is a condition when the middle ear is filled with 

fluid and follows the signs and symptoms of an infection. AOM 

is a disease caused by pathogens including Streptococcus 

pneumoniae, Haemophilus influenza, Streptococcus 

pygogenes, Moraxella catarrhalis, and viruses. AOM is a 

disease that’s common among children. Gram-negative 

enteric bacterial pathogen or Staphylococcus aureus also can 

cause in newborns (3). AOM can cause permanent hearing 

infection and the ability to speak and language when it 

happens to children at their ages of speaking development 

and can affect their study if it is not properly handled (4). 

The case of AOM in children in Indonesia is various, the 

average of the cases from research is around 14-26%. In the 

previous research was found that the prevalence of AOM that 

turns into OMSK in Bantul is around 5,28% (Padang 2013).  

AOM is one of ten diseases with the highest prevalence in 
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outpatient polyclinics jalan THT-KL RSU Prof. Dr. R. D. 

Kandou Manado in 2010 (5). Result from research by 

Anggraeni et al (2019) is 172 students have AOM (2,5%  from 

all of the schools that had a physical exam) and 30 students 

have AOM (17,4%) (4). A major risk factor for rAOM in infancy 

is neonatal AOM. (6) 

Research by Wahyono (2019) in Banyumas discovered a 

3,5% prevalence of AOM in the Banyumas district. It revealed 

there are 125 cases of AOM in nine SD in Banyumas District. 

AOM can prevent by knowing the influencing factors 

incidence of AOM. From the previous research, influencing 

factors of AOM are age, gender, ras economy-social status, 

dysfunction of Tuba Eustachius (TU), Acute Respiratory 

Infection (ARI), growth in daycare, family history, near the 

smoking area, the quantity of family, not consuming breast 

milk, immune status, household firewood use, family history 

of ear infection, malnutrition, and allergy is also influencing 

factors of AOM (7,8). Recent studies have found that having 

siblings, postnatal household smooking, and owning birds all 

raise the risk of AOM. Breastfeeding reduced the likelihood of 

AOM, particularly in the first two months of life, nonetheless, 

protection is increased with exclusive and prolonged 

breastfeeding, while introduction of formula milk before 6 

months increased the risk of AOM (2,9,10). Parent-reported 

prevalence of OM was linked with daycare attendance, poor 

mother psychological condition, and harsh parental discipline. 

According to these data, offering psychological supports to 

both parents and children may be an innovative method to 

prevent OM (11) 

Information about risk factors that affect incidents of AOM can 

increase knowledge and planning preventive action. This 

research is proposed to find which risk factor can be the cause 

of AOM. Variables of this research are gender, immune 

status, allergy history, history of Acute Respiratory Infection, 

history of breastfeeding, history of exclusive breastfeeding, 

parent's income, number of family members, and cigarette 

smoke exposure. This research is expected to be a source of 

information to prevent AOM in elementary school children. 

Based on the data obtained in the field, there were 34 cases 

of AOM from several elementary schools in Purwokerto which 

were examined. So researchers are interested in researching 

the risk factors for AOM in students of an elementary school 

in Purwokerto 

 

METHODS 

This study uses a quantitative research methodology with a 

case-control study design. The research locations were in 2 

elementary schools in the administrative city of Purwokerto, 

the Schools are SDN 4 Kranji and SDN 1 Bobosan. The case 

population and control population in this study were all 

elementary school students who had positive (case) and 

negative (control) AOM after being screened with symptoms 

of cough and runny nose, as well as being examined by an 

ENT (Ear, Nose, and Throat) specialist. The sampling of 

cases used in this study was Total Sampling with a sample of 

34 cases. The control sample in this study used a purposive 

sampling technique with a case: control ratio of 1: 2, so a total 

of 68 samples were obtained as a control sample. The 

respondents used in this study were parents of elementary 

school students who were sampled in this study with specified 

criteria. 

 The instrument used in this research is a questionnaire. The 

dependent variable in this study was the incidence of Acute 

Otitis Media (AOM) in elementary school children in 

Purwokerto and the independent variable was the host 

(including gender, immunization status, history of allergies, 

history of ARI, history of exclusive breastfeeding, and parental 

income), and environmental conditions (includes number of 

family members in the house, and exposure to cigarette 

smoke). Data collection was carried out by visiting the 

respondent's house and conducting direct interviews. Data 

analysis was assisted by using SPSS tools using statistical 

tests using univariate analysis, bivariate analysis with Chi-

square test, and multivariate analysis with logistic regression 

tests. 

RESULTS 
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Univariate Analysis  

The following is the frequency distribution of the variables in this study: 

Table 1. Frequency Distribution of  Variables 

No  Variable  Case Control  

n % n % 

1 Gender      

Man  15 44,1 30 44,1 

Woman 19 55,9 38 55,9 

2 Immunization Status     

Complete  34 17,6 5 7,4 

Incomplete 6 82,4 63 92,6 

3 Allergy History     

Yes 8 23,5 7 10,3 

No 26 76,5 61 89,7 

4 ARI History     

Yes 22 64,7 32 47,1 

No 12 35,3 36 52,9 

5 History of Exclusive Breastfeeding     

Not Exclusive Breastfeeding 12 35,3 9 13,2 

Exclusive Breastfeeding 22 64,7 59 86,8 

6 Parents income     

< district minimum wage 14 41,2 13 19,1 

>= district minimum wage 20 58,8 55 80,9 

7 Number of family members     

>5 people 4 11,8 7 10,3 

1-5 people 30 88,2 61 89,7 

8 Cigarette smoke exposure     

Exposed 23 67,7 7 25,0 

Not exposed 11 32,4 51 75,0 

Based on Table 1 it can be seen that most of the respondents 

in the case group and the control group were female, there 

were 19 respondents (70.4%) in the case group and 38 

respondents (55.9%) in the control group. From the 

immunization complete variable were 28 respondents 

(82.4%) in the case group, and 63 respondents (92.6%) in the 

control group. No history of allergies, as many as 26 

respondents (76.5%) in the case group, and 61 respondents 

(89.7%) in the control group. Most of the respondents in the 

case group had a history of ARI, 22 respondents (64.7%), 

while in the control group, most did not have a history of ARI, 

36 respondents (52.9%). The majority of respondents in the 

case and control groups received exclusive breastfeeding, 

namely 22 respondents (64.7%) in the case group, and 59 

respondents (86.8%) in the control group. Having parents' 

income is more than the same as the UMK of Banyumas 

Regency, namely 20 respondents (58.8%) in the case group, 

and 55 respondents (80.9%) in the control group. 

Respondents lived with 1 to 5 people in one house, namely 

30 respondents (88.2%) in the case group, and 61 

respondents (89.7%) in the control group. Most of the 

respondents in the case group had exposure to cigarette 

smoke as many as 23 respondents (67.6%), while in the 

control group, most of them had no exposure to cigarette 

smoke as many as 51 respondents (75.0%). 
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Bivariate Analysis 

These are the results of bivariate analysis to determine the relationship between the research variables and the incidence of 

AOM in children in Purwokerto: 

Table 2 Results of Bivariate Analysis 

No Variable  P value OR (95% CI) Relationship 

1 Gender 1,000  Not related 

2 Immunization Status 0,173  Not related 

3 Allergy History 0,138  Not related 

4 ARI History 0,141  Not related 

5 History of Exclusive Breastfeeding 0,019 3,576 (1,324 – 

9,655) 

Related 

6 Parents Income 0,032 2,962 (1,190 – 

7,372) 

Related 

7 Number of Family Member 1,000  Not related 

8 Cigarette smoke exposure 0,000 6,273 (2,540 – 

15,493) 

Related 

 

Based on Table 2, it can be seen that the variables associated 

with the incidence of AOM in elementary school children in 

Purwokerto were a history of exclusive breastfeeding 

(p=0.019), parental income (p=0.032), and exposure to 

cigarette smoke (p=0.000), while the variable which was not 

related to the incidence of AOM in elementary school children 

in Purwokerto were gender (p=1.000), immunization status 

(p=0.173), history of allergies (p=0.138), history of ARI 

(p=0.141), and number of family members in the house 

(p=1,000). 

Multivariate Analysis 

The following is the final modeling of the results of multivariate 

analysis to determine the variables that influence the 

incidence of AOM in elementary school children in 

Purwokerto: 

Table 3: Final Model of Multivariate Analysis 

Variable B Wald P OR 95% 

CI 

Cigarette 

smoke 

exposure 

1,952 13,814 0,000 7,043 2,516 

– 

19,714 

      

 

Based on Table 3, it define that the variable that influences 

the incidence of AOM in elementary school children in 

Purwokerto is exposure to cigarette smoke (p=0.000). 

DISCUSSION  

Based on the results of bivariate analysis, exposure to 

cigarette smoke has a relationship between exposure to 

cigarette smoke and the incidence of AOM in students of an 

elementary school in Purwokerto. Based on the results of a 

multivariate analysis of cigarette smoke exposure affecting 

the incidence of AOM in students of an elementary school in 

Purwokerto, it can be concluded that students of elementary 

school exposed to cigarette smoke have a high risk of 7.043 

times greater risk of developing AOM than elementary school 

children who are not exposed to cigarette smoke. This is in 

line with research conducted by Rovers MM, de Kok IM, and 

Schilder AG (2006) which found that in countries with high 

exposure to cigarette smoke, there will be a higher incidence 

of AOM (5).  

Based on a meta-analytic study conducted by Kong and 

Coates (2009) defined that the risk of acute otitis media 

increased by 66% due to exposure to cigarette smoke (6). 

This is in line with Riskesdas (2012) which states that 

exposure to cigarette smoke is the risk of developing a 

disease in individuals due to inhaling cigarette smoke that 

comes from the individual's tobacco cigarette smoke 

environment, which can cause by an active smoker or a 

passive smoker. Based on a meta-analytic study conducted 
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by Kong & Coates (2009) it shows that exposure to cigarette 

smoke contributes to increasing the risk of AOM, because 

cigarette smoke will disrupt the Eustachian Tube Mucociliary 

Function. This is due to a disturbance in the function of the 

cilia in the respiratory epithelium resulting in the formation of 

excessive mucus which causes blockage of the Eustachian 

tube. If there is a blockage, the function of the Eustachian tube 

is disrupted and causes germs to enter the middle ear. This 

can lead to inflammation of the middle ear (6). 

A significant risk factor for childhood otitis media is passive 

smoking, which also increases the likelihood that the 

condition would become chronic (21). Other studies reported 

that one of the parents' smoking relatives contributed to the 

development of recurrent acute otitis media (RAOM) (12). The 

reduction in 1,25-dihydroxyvitamin D synthesis caused by 

cigarette smoke in lung epithelial cells can be reversed by 

increasing serum levels of the substrate 25-hydroxyvitamin D. 

Additionally, cigarette smoke may impact the vitamin D 

receptor's expression levels (13,14). It was determined that a 

lowered level of 25(OH) vitamin D in the blood serum, which 

might raise the risk of episodes of acute otitis media in 

children and necessitate therapeutic correction, characterizes 

an absolute number of children (96%) with RAOM. (12) 

Previous studies have revealed a relationship between 

socioeconomic status and the incidence of acute otitis media 

in both children and adults (19). 4.5% of people had OME. 46 

instances were examined, and 4% were from the upper class, 

26% from the upper middle class, 26% from the lower middle 

class, and 43% from the upper lower class (16). Further 

reported that Patients with a medium-high socioeconomic 

status had a lower incidence of COM, whereas those who 

reported higher ear discharge as a result of upper respiratory 

tract infections had a higher incidence. Patients used 12.07 

percent to 60.37 percent of their household income to pay for 

COM-related expenses. (18) (20) 

By identifying these risk factors, suitable action can be taken 

to lower the prevalence of AOM in Indonesia. PRECEDE-

based education with regulating, monitoring, and follow-up 

was successful in encouraging preventive practices for otitis 

media. Therefore, it is advised that trainings based on this 

model be conducted in other health care centers and clinics 

in order to maintain children's health owing to the side effects 

of otitis media, especially in vulnerable periods such as 

childhood. (15) 

CONCLUSIONS 

Most of the case and control groups were female, received 

complete immunization, had no history of allergies, received 

exclusive breastfeeding, parents' income was above the UMK 

of Banyumas Regency, and lived with 1-5 people in 1 house. 

Most of the case groups had a history of ARI and exposure to 

cigarette smoke. Meanwhile, the control group had no history 

of ARI and no exposure to cigarette smoke. Based on the 

results of bivariate analysis, it defines that the variables that 

have a relationship with the incidence of AOM in students of 

elementary school in Purwokerto are a history of exclusive 

breastfeeding, parental income, and exposure to cigarette 

smoke. Based on the results of the multivariate test, the 

variable that is proven to influence the incidence of AOM is 

exposure to cigarette smoke where children who are exposed 

to cigarette smoke have a 7.043 times greater risk of 

developing AOM compared to children who do not get 

exposure to cigarette smoke (OR=7.043). 

RECOMMENDATION  

Parents who have children of primary school age should keep 

their children from being exposed to cigarette smoke. This 

can be done by not smoking around children or outside the 

home, and giving an appeal to families not to smoke inside 

the house and not to be around children. 
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