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Introduction 

With the advent of preventive strategies to control 
pneumococcal antibiotic-resistant acute otitis media (AOM), 
many countries are currently reviewing their burden of 
disease data to assess the cost-effectiveness of such 
interventions.1,2,3 Among developed and developing 
countries, acute otitis media is a major public health 
problem, affecting young children and other vulnerable 
subsets of the population, and as a precursor of chronic 

suppurative otitis media, which causes life-threatening 
complications and is a major preventable cause of hearing 
impairment. Recurrent acute otitis media alone can cause 
significant morbidity among children resulting to school 
absences and reduced quality of life.2 Prevalence data on 
acute otitis media is difficult to obtain in developing 
countries such as the Philippines due to the massive human 
and logistic resources needed to collect data as a population-
based study. 

Acute otitis media is a disease resulting from a bacterial 
infection, more commonly by Streptococcus pneumoniae, 
Haemophilus influenza, and Moraxella catarrhalis, usually 
colonizing the nasopharynx and spreading to the paranasal 
sinuses and middle ear cavity.4,5 Risk factors from previous 
reports include the use of a pacifier, attendance of a day care 
center, absence of breastfeeding, parental smoking, presence 
of siblings, crowding, poverty, and frequent viral upper 
respiratory infections.6 By definition, it is a middle ear 
inflammation causing acute symptoms of ear pain and fever 
associated with ear findings of tympanic membrane redness, 
bulging, cloudiness, and immobility.7 

In the Philippines, there is no available national data 
systematically estimating the prevalence of acute otitis 
media. There are sporadic reports on the prevalence of ear 
diseases among schoolchildren in schools, unpublished and 
published.8,9 This prevalence data is important in assessing 
the burden of this disease, assisting in prioritizing acute 
otitis media in planning health services, and evaluating 
available interventions to prevent its occurrence and/or 
progression to significant complications such as 
pneumococcal meningitis and disabilities like hearing 
impairment. 

In this regard, this study aims to estimate the 
prevalence of clinically diagnosed acute otitis media among 
children 12 years and below recruited from clusters of 
households and schools around health centers, and to 
characterize these children with acute otitis media. 
 

Methods 
A cross-sectional survey employing a multi-stage 

cluster sampling of children in households and/or schools 
around a health center was performed. Eleven provinces and 
two cities in Metro Manila were selected at random at the 
first stage. In each province, one city or municipality was 
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randomly selected. In the selected city/municipality, one 
health center and one school were identified randomly. 
Children from 0 to 12 years were recruited from around the 
health centers and the schools. The study was conducted 
from November 2010 to January 2011, with teams of two 
otolaryngologists working simultaneously in 10 sites while 
teams of three or more worked in three of the sites. 

Sample size calculated based on a 95% level of 
confidence to attain a margin of error of ±2% in the estimate 
of the prevalence of AOM was 786, using an initial estimate 
of 9%. This value was obtained from a Glaxo Smith Kline 
study among 19 kindergarten schools in Kaoshiung, Taiwan 
(http://www.gsk.com.ph/otitis.html). The study was 
approved by the research ethics committee from the 
university where the authors are affiliated. Coordination 
with local government officials, particularly the city health 
officers and school district superintendents, and practicing 
otolaryngologists in the identified study sites was performed 
to facilitate the conduct of the study. A group of 11 
otolaryngologists certified by the Philippine Board of 
Otolaryngology-Head and Neck Surgery practicing for 2 
years or more were recruited and divided into teams of two 
persons and assigned to two study sites. They were oriented 
on the study objectives and reviewed on the process of 
diagnosing acute otitis media and other ear disorders. A 
pilot activity was performed to have a dry run of the 
activities and to determine logistics and possible 
administrative problems that may arise in a study area.    

All children from 0 to 12 years of age among households 
around the primary health center and schools, with signed 
informed consent by the parents or guardians, were 
recruited with the assistance of community health workers, 
who were assigned a number of households, and school 
teachers.   

The situation in the study sites was that the schools 
were beside or within walking distance to the health centers 
where the investigators were based. The local 
otolaryngologists, with the help of the barangay health 
workers, informed the parents about the study, its 
objectives, benefits and harm to participants, through public 
lectures and written material provided by the investigators 
at least 1 week prior to the study. All of the households were 
given the information brochures and consent forms if they 
expressed willingness to participate. Response from the 
parents in the different sites was not consistent. Moreover, 
the city health officers and school superintendents insisted 
on the following conditions: (1) that the study be conducted 
in the secured premises of the health centers or schools 
mainly for the protection of the investigators and the study 
equipment; (2) that representatives from their offices be 
present during data collection even if there were guardians 
or parents since the study dealt with minors; (3) that the 
investigators must perform, at the very least, ear cleaning on 
the children when necessary. Ear cleaning of impacted 

cerumen and removal of epithelial debris is necessary to 
visualize the tympanic membrane and to perform 
tympanometry. The setting up of equipment such as a 
suction machine, irrigation apparatus, lamp, headlight, and 
tympanometer would be very difficult if the investigators 
went from house to house due to logistical and time 
constraints. According to the local officials, most homes did 
not have ample space and running water so it was not really 
feasible to set up the equipment. The teams stayed in the 
sites for a maximum of 3 days. Under certain circumstance, 
not all those who gave consent were accommodated. 
Though the target for each site was 100 to meet the sample 
size requirement, materials were prepared for 200 subjects. 
The investigators were allocated a budget to reproduce the 
study materials as needed on site since the instruction was to 
accommodate as many participants as possible during the 
investigation period. The local otolaryngologists and health 
workers gave an initial orientation and obtained consent 
from at least 100 subjects before the actual data collection; 
however, the health workers still had to fetch the parents or 
guardians with their children, one family at a time, in order 
to participate.  

On the day of data collection, parents or guardians were 
given forms to fill out (which included demographic data) 
followed by an interview of the children together with the 
parents to confirm their answers. The children underwent 
height and weight metric measurements, otoscopic 
examination, ear cleaning if necessary, tympanometry, and 
hearing testing using the Hearcheck Navigator™ (Siemens). 
Findings were recorded in a case report form, encoded, and 
processed using the EPI-INFO v.6 program (CDC). Quality 
checks, cleaning, and validation of the database were 
performed prior to analysis. Data from EPI-INFO record files 
were then converted to STATA data sets.   

Prevalences of AOM were calculated overall and by sex, 
age and area of survey. Ninety-five percent (95%) confidence 
intervals for the prevalences were obtained. Tabulations of 
the outcome variables were generated using STATA Ver 
10.1. Tests on differences of proportions were done using 
Chi-square tests. The level of significance was set at α=0.05. 

Due to logistical oversight, the documentation necessary 
to establish sampling weights was not performed. 
Consequently, the analysis of the data used methods that 
were designed for simple random sampling, instead of the 
multistage sampling design. The resulting confidence 
intervals would have been longer than those reflected in the 
results. 

 
Results 

The sample included 2,277 children from the 26 
household and school clusters in the 13 areas (11 provinces 
and two cities in Metro Manila). The sample size per area 
ranged from 76 to 227, with an average of 175 and standard 
deviation of 49 children per area (Table 1).  There were 1,081 
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(47.5%) males and 1,196 (52.5%) females. Age ranged from 0 
to 12 years old. Among children with available information 
on age, 219 (9.9%) 0-2 years old, 588 (26.6%) 3-6 years old 
(preschool children), and 1400 (63.4%) 7-12 years old 
(schoolchildren). There were 70 children without age 
information, most of them abandoned or orphaned wards of 
health workers or community officials less than 10 years old, 
whose exact ages and dates of birth cannot be determined by 
the available guardian or informant.  

 
Table 1. Distribution of Areas Surveyed 
 

AREA FREQUENCY PERCENTAGE (%) 
Bulacan 104 4.6 
Laguna 198 8.7 
Davao 196 8.6 
Batangas 204 8.9 
Cebu 144 6.3 
Leyte 227 10.0 
Iloilo 201 8.8 
Camarines Sur 241 10.6 
Misamis Oriental 136 6.0 
Isabela 187 8.2 
Marikina 76 3.3 
Palawan 209 9.2 
Manila 154 6.8 
TOTAL 2277 100 

 
There were 218 children with clinically diagnosed acute 

otitis media, with an overall prevalence rate of 9.6% (95% CI: 
8.4% - 10.9%) (Table 2). Mean prevalence was 9.5% (sd=5.4%) 
among the different areas (Table 3). There was great 
variability in the prevalence of AOM in the different areas 
(χ2=81.74, p<0.0001). The prevalences were as low as 0.0% to 
as high as 18.7%. The biggest cluster of seven areas had 
prevalences that ranged from 10% to 15%. This was followed 
by another cluster of three areas with lower prevalences 
from 5% to 8%. The remaining areas were in the extremely 
low or high prevalences. 
 
Table 2. Overall Prevalence of AOM by Type  
 

 No of cases Prevalence % 
Unilateral 96 4.2% 
Bilateral 122 5.4% 
TOTAL 218 9.6% 

 

According to type of examination center, there were 
also significant differences in the prevalence of AOM (Table 
4, χ2=6.43, p=0.0400). The prevalence of AOM was highest 
among the private schools with 5 of 34 students (14.7%, 95% 
CI: 5.0% - 31.1%). Schoolchildren examined at health centers 
had the next highest prevalence with 11.0% (95% CI: 9.0% - 
13.2%). The lowest prevalence was among public school 
children (8.0%, 95% CI: 6.5% - 9.7%).  There were 139 
children whose examination centers were not determined. 
These were most likely children from public schools who 
were not seen or finished during school hours but were seen 
on the same day or following day in the nearby health 
center. Nevertheless, the main purpose of the study is to be 

able to survey these children whether they are surveyed in 
school or in the nearby health center.   
 
Table 3. Prevalence of AOM according to Study Area 
 

AREA n 
Unilateral Bilateral Total 

No of 
cases 

Prev 
% 

No of 
cases 

Prev 
% 

No of 
cases 

Prev 
% 

Bulacan 104 4 3.9 3 2.9 7 6.7 
Laguna 198 3 1.5 8 4.0 11 5.6 
Davao 196 0 0 0 0 0 0 
Batangas 204 0 0 1 0.5 1 0.5 
Cebu 144 7 4.9 14 9.7 21 14.6 
Leyte 227 13 5.7 20 8.8 33 14.5 
Iloilo 201 11 5.5 13 6.5 24 11.9 
Camarines 
Sur 

241 15 6.2 30 12.5 45 18.7 

Misamis 
Oriental 

136 14 10.3 0 0 14 10.3 

Isabela 187 12 6.4 7 3.7 19 10.2 
Marikina 76 5 6.6 5 6.6 10 13.2 
Palawan 209 8 3.8 13 6.2 21 10.1 
Manila 154 4 2.6 8 5.2 12 7.8 
TOTAL 2277 96 4.2 122 5.4 218 9.6 

 
Table 4. Prevalence of AOM according to Place of Survey 
 

Place n 
AOM Unilateral AOM Bilateral AOM 

No of 
cases 

Prev % No of 
cases 

Prev % No of 
cases 

Prev % 

Health Center 894 98 11.0% 41 4.6% 57 6.4% 
Public School 1210 97 8.0% 47 3.9% 50 4.1% 
Private School 34 5 14.7% 3 8.8% 2 5.9% 
TOTAL 2138 200 9.4% 91 4.3% 109 5.1% 

 
There is no gender predilection in the prevalence of 

AOM. Small difference in the prevalence between sexes 
(Table 5, χ2=0.4129, p=0.5210). The prevalence among male 
children was 10.0% (95% CI: 8.3% - 11.9%) compared to 9.2% 
(95% CI: 7.6% - 11.0%) among females. AOM was more 
common in younger children. The prevalence among the 0 to 
2 year old children was 14.6% (95% CI: 10.2% - 20.0%).  This 
was significantly higher than the prevalence in children 3-6 
years (9.5%, 95% CI: 7.0% - 9.9%) and schoolchildren (8.4%, 
95% CI: 7.3% - 12.2%) (χ2=8.8455, p=0.0120).  
 
Table 5. Distribution of Children with AOM according to 
Gender 
 

 Male (n=1077) Female (n=1200) 
No of cases Prev % No of cases Prev % 

Unilateral 42 3.9% 54 4.5% 
Bilateral 66 6.1% 56 4.7% 
TOTAL 108 10.0% 110 9.2% 

 
Of the 218 children with AOM, bilateral type was more 

common than unilateral AOM. One hundred twenty-two 
children (56.0%) had AOM in both ears while the other 96 
children (44.0%) had unilateral AOM (Table 2). These 
numbers converted to prevalence of unilateral AOM of 4.2% 
and bilateral AOM of 5.4% in children 0 to 12 years. Across 
areas, the prevalence of bilateral AOM ranged for 0% to 
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12.5% (Table 3). There were significant differences in these 
prevalences between areas (χ2=66.89, p<0.0001). One group 
of six areas had low prevalences (less than 5%) while a 
similar number of areas had prevalences from 5 to 10%. 
Prevalences of unilateral AOM between areas significantly 
differed (χ2=42.65, p<0.0001). Six areas had prevalence of 5% 
or higher, while the remaining seven areas had less than 5%.  
Two areas had 0% prevalence. 

The prevalence of unilateral AOM was 4.6% and 3.9% in 
health centers and public school children, respectively, while 
the prevalence of bilateral AOM was 6.4% and 4.1%, 
respectively (Table 4). The prevalence of unilateral AOM 
among male children was 3.9% and 4.5% among female 
children (Table 5). Bilateral AOM was present in 6.1% of the 
male and 4.7% of the female children.     

Bilateral AOM was more common in the youngest age 
group (Table 6, χ2=9.0606, p=0.0110). The prevalence of 
bilateral AOM in the 0-2 year old children was 9.1%, higher 
than the 5.4% and 4.4% prevalence in 3-6 year old and 7-12 
year old age categories. Differences in prevalence of 
unilateral AOM between age groups were smaller and not 
significant (χ2=1.0528, p=0.5910). The prevalence ranged 
from 4.0% among the schoolchildren to 4.1% among the 3-6 
year old children to 5.5% among the 0-2 year old children. 
 
Table 6. Distribution of Children with Clinically Diagnosed 
AOM according to Age 
 

Age (in 
years) n 

Diagnosed with AOM Unilateral AOM Bilateral AOM 
No of 
cases 

Prev % No of 
cases 

Prev 
% 

No of 
cases 

Prev 
% 

0-2 219 32 14.6% 12 5.5% 20 9.1% 
3-6 588 56 9.5% 24 4.1% 32 5.4% 
7-12 1400 117 8.4% 56 4.0% 61 4.4% 
TOTAL 2207 205 9.3% 92 4.2% 113 5.1% 

 
The frequency of the occurrence of unilateral AOM in 

the left ear seemed to be higher than in the right ear (Table 
7). There were 58 cases of unilateral AOM in the left ear 
(2.5%) compared to 38 (1.7%) in the right ear (one-sided 
binomial test p=0.0260). 
 
Table 7. Prevalence of Ear Diagnoses among Children 
Surveyed 
 

 
DIAGNOSIS 

No. of unilateral 
cases 

No of 
bilateral 

cases 

Total no of  
cases 

(prevalence %)  Left Right 
AOM 58 38 122 218 (9.6%) 
OME 24 30 30 84 (3.7%) 
CSOM 27 25 19 71 (3.1%) 
AOM Complications 11 12 13 36 (1.6%) 
Others 156 147 398 701 (30.9%) 
Total 276 252 582 1100 (48.7%) 

AOM = Acute otitis media; OME = Otitis media with effusion; CSOM = Chronic 
suppurative otitis media 
 

Other common ear diseases diagnosed during the 
survey showed 84 (3.7%) children with otitis media with 

effusion, 71 (3.1%) with chronic suppurative otitis media, 
and 36 (1.6%) with complications of otitis media (Table 7). 
The frequency of these conditions did not differ in left or 
right ear. This was unlike in AOM where more unilateral 
infections in the left ear were seen than in the right ear. 
 

Discussion 
The overall prevalence of acute otitis media in this 

Philippine survey is 9.6 %, varying among the different areas 
surveyed. A study in Taiwan reported a prevalence of 7.46% 
to 13.2%, depending on age and seasonality. The overall 
prevalence was 20%, which is higher compared to our 
estimate.10 If our estimate of 9.6% is true, then by 
extrapolation there are around 2,721,676 children having 
acute otitis media (out of 28,427,779 for the 0-14 age group, 
based on Philippine Health Statistics in 2005). It also appears 
from this survey that the prevalence is highest among the 0-2 
year old children. Differences in prevalence according to 
place of examination were also noted, where private school 
children had higher prevalence, followed by those at health 
centers. These differences by place of examination could be 
attributed to selection bias. Participation among 
schoolchildren in the private school might have been 
affected by the presence of ear problems where those 
children without could have had less interest in 
participating. In health centers, a higher prevalence of AOM 
could have been expected since they are perceived as 
treatment centers. The lowest prevalence was among public 
school children at 8.0%. This is still a big number and would 
necessitate employing a mass-based approach in introducing 
preventive strategies. The current strategy is early treatment 
with antibiotics, but there are still significant recurrences 
and antibiotic resistance and non-responses encountered, in 
addition to compliance issues, with progression to 
complicated acute otitis media.11,12 This underlies the 
importance of vaccines in preventing pneumococcal and 
Heamophilus acute otitis media, considered the more 
common isolates in AOM-confirmed cases, even though 
viral otitis media is still prevalent.4,13 At present, vaccines are 
available in the country but have not yet been introduced in 
the national immunization program, considering the cost of 
distributing vaccines to a significant number of the 
population.  

The estimate is based on a cross-sectional survey of 
children at one point in time, and this may be an 
underestimation since case finding was confined to those 
who were able to submit themselves for examination at the 
time of the study. Continuous case finding in local health 
centers and schools may be important to validate this 
estimate. Logistics and resources are important 
considerations in performing house-to-house case finding of 
children with acute otitis media, especially in the 
community setting.   

The diagnosis of AOM has been debated in several 
studies, but a study by Rosenfeld et al. has provided 
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sensitivity and specificity of clinical symptoms and findings 
of the ear, and would lean on ear pain, ear rubbing, fever, 
and tympanic membrane findings of redness, bulging, 
cloudiness, and impaired mobility as predictive for acute 
otitis media, in addition to tympanometric findings.14 In this 
study, we used these parameters as these are the more 
prevalent and the current standard method of diagnosing 
AOM by most clinicians in the Philippines, including 
general practitioners, pediatricians, and otolaryngologists. 
Tympanocentesis is not a usual and routine clinical practice 
in the country, as this is an invasive procedure and would 
require a controlled set-up that most community health 
centers and even clinics and hospitals may not have. 
Tympanometry, in addition to otoscopic findings may be 
helpful in diagnosing AOM. A study done by Saeed and 
colleagues suggests a sensitivity and positive predictive 
value of a type B tympanogram to be 97% and 87%, 
respectively.15 

An approximately 10% overall prevalence of acute otitis 
media in the Philippines has been shown, with variable 
prevalence among provinces, signifying that it is an 
important public health problem, comparable to acute 
respiratory infections which have the same etiologic agents 
such as pneumonia.16 Strategies like vaccination and early 
treatment with antibiotics may be employed to reduce the 
burden of disease.     

The resulting prevalences in this study have been 
derived using analysis for a simple random sampling 
design. It is known from statistical theory that this analysis, 
when applied to samples obtained by multi-stage sampling 
procedures, underestimates standard errors especially when 
there are cluster differences in the prevalences.17 It can also 
produce bias in the point estimates since the proper 
weighting of units has not been incorporated in the 
estimation procedures. Our methods would have produced 
unbiased point estimates if there was no heterogeneity in the 
prevalences across clusters (areas around health centers or 
schools) and no selection biases introduced in the 
implementation of the sampling procedures. Given our 
results of analysis, the real picture could only be uncovered 
if we had sufficient information about the characteristics at 
the level of the clusters and the occurrence of selection 
biases. In view of the fact that this information is not 
available, the results should be interpreted with caution. In 
the following discussion of our results, we presumed that 
there is no heterogeneity of the prevalences among clusters 
and connect them to what is known in the literature. We 
tried to identify sources of bias and discuss their 
implications. We recognize the underestimation of the 
widths of the confidence intervals and possible deflation of 
the p-values in tests of hypothesis (i.e. leading to more 
statistically significant results) and thus avoid any 
controversial debate arising from discrepancies with existing 
literature. This is a major limitation of the study.    

Conclusion 
The overall prevalence of clinically diagnosed acute 

otitis media in the Philippines is 9.6%, with a variable area-
specific prevalence. There is no gender predilection, with the 
0-2 year old age group having the most prevalent cases of 
AOM in the sample. 

Future attempts to conduct prevalence studies on AOM 
in the Philippines should be carefully planned. The 
involvement of an experienced statistician at the earliest 
possible phase, that is, at the planning stage, should be 
considered mandatory in order to avoid the problems 
related to the sampling design, sampling procedures, and 
data analysis. The presence of a data coordinator or manager 
to ensure the proper comprehensive documentation of the 
implementation of these steps to allow for assessment of the 
validity and reliability of the results would be beneficial. 
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