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ABSTRACT
Objective:  To determine the prevalence of hearing loss and otologic diseases among Filipinos 
living in the Southern Tagalog Region IV-A: CALABARZON (Cavite, Laguna, Batangas, Rizal and 
Quezon), Philippines.  

Methods:
Design:	 Retrospective Review of Community Survey Data
Setting:	 Communities in Region IV-A provinces, Philippines
Participants: 	 3267 residents of the five provinces aged 0 months and above

Results:  About 71.29% and 74.60% had at least mild hearing loss, in right and left ears, 
respectively. For disabling hearing impairment, overall prevalence was 26.33%, distributed into 
11.87% among 4 to 18-year-olds; 8.97% for 19 to 64-year-olds; and 3.17% for 65-year-olds and 
above. Absence of prevalent and hearing loss-associated diseases: serous otitis media [OR 0.362, 
95% CI 0.167 to 0.782, p = .010], CSOM [OR 0.407, 95% CI 0.236 to 0.703, p = .001] COM [OR 0.229, 
95% CI 0.106 to 0.494, p < .001] can decrease the risk for hearing loss development in the region. 
Prevention of noise-induced hearing loss or delay in the manifestation of presbycusis can reduce 
the risk of having hearing loss by as much as 75% [OR 0.253, 95% CI (0.180 to 0.355), p < .001]. All 
pure tone audiometry measurements were obtained with surrounding median ambient noise of 
55dB (IQR 46 to 60dB).

Conclusion:  The prevalence of hearing loss among surveyed residents of the Southern Tagalog 
Region IV-A provinces was high compared to the previous nationwide study but low compared 
to other low- and middle-income countries. The top otologic conditions of this population (ear 
occlusion with ear wax, chronic suppurative otitis media, chronic otitis media, presbycusis, noise-
induced hearing loss) were associated with hearing loss and their absence decreased the risks for 
hearing impairment.
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The World Health Organization has estimated about 466 
million people worldwide have moderate or greater hearing loss1,2 
with 80% residing in low- and middle-income countries (LMICs)2 
like the Philippines. However, less programs are devoted to hearing 
loss detection, prevention, and remediation programs among these 
countries.1,3  

According to Newall et al. in 2020,1 the Philippines has a prevalence 
of moderate or worse hearing loss (4 frequency average > 41dBHL was 
7.5% in children, 14.7% in adults 18-65 years old, and 49.1% among adults 
>65 years old) nationwide.  To the best of our knowledge, there is no 
published data on the prevalence of hearing loss and otologic diseases 
in the Southern Tagalog Region IV-A or CALABARZON, composed of the 
five provinces of Cavite, Laguna, Batangas, Rizal and Quezon. Identifying 
the hearing profiles of constituents of municipalities and provinces in 
this region can help local health providers, health care workers and 
health policy makers design ear and hearing care programs that will fit 
their community’s needs.  

Our study aimed to determine the prevalence of hearing loss 
and otologic diseases among Filipinos living in the Southern 
Tagalog Region IV-A: CALABARZON (Cavite, Laguna, Batangas, Rizal, 
Quezon), Philippines based on data from the survey conducted by 
otolaryngologists who were practicing in this region from 2012 to 2017.

METHODS
Our study began after the approval of its research protocol 

submitted to the Independent Ethics Committee of the De La Salle 
Health Sciences Institute, IEC Protocol Code: 2021-54-01-A. We 
performed the procedural steps and conduct of this study following the 
Declaration of Helsinki of 1975, the 2017 National Ethical Guidelines for 
Health and Health-Related Research and the implementing rules and 
regulations of the Data Privacy Act of 2012.

Study design and setting
We conducted a retrospective review of charts and records based 

on the data gathered from a community survey by collaborating 
otolaryngologists practicing in the Southern Tagalog Region IV-A 
comprising the provinces of Cavite, Laguna, Batangas, Rizal, and 
Quezon, Philippines from 2012-2017.

Population and sample size
Our study reviewed and analyzed all 3452 charts and medical 

information obtained by the Southern Tagalog ENT Specialists (STENTS) 

2012-2017 hearing survey collaborators from residents of the region 
aged 0 months and above, who consented to participate (or whose 
parents or guardians gave consent). All charts with incomplete, missing 
or erroneously encoded data were excluded. Proxy consents were 
obtained from the current president of the STENTS chapter of the 
Philippine Society of Otolaryngology – Head and Neck Surgery (PSO-
HNS) and from the lead collaborator (RVCJ) who conducted the survey 
in 2012-2017 to use the database for the analysis of this study.

Data collection and analysis
We analyzed the demographic data (age and sex) and clinical data 

(ear symptoms, duration of hearing disability if present, family history of 
hearing loss, otoscopy findings, pure tone audiometry for participants 
4 years old and above, behavioral hearing responses for children below 
4 years old, and the need for ear and hearing condition management) 
collected from the survey, performed by otorhinolaryngologists, 
following the procedures recommended when utilizing the WHO/PEB 
ear and hearing disorders examination form version 7.1A.4 

We categorized pure tone hearing levels based on the WHO 2008 
recommendation: pure tone averages (PTAs) of  < 25 dBHL for normal 
hearing or no impairment, 26 to 40 dBHL for mild impairment, 41 to 60 
dBHL for moderate impairment, 61 to 80 dBHL for severe impairment, 
and > 80 dBHL for profound impairment.5  We also classified their hearing 
acuity based on the WHO definition of disabling hearing impairment as 
PTA thresholds at 500, 1000, 2000 and 4000Hz in the better ear > 41 
dB HL among adults5 and > 31dBHL for the pediatric age group.6 These 
pure tone audiometry measurements were conducted in a single quiet 
room available in the health centers and primary hospitals located in 
each identified site. All ambient sound levels recorded in these sites 
obtained from the survey were also analyzed.

Statistical analysis
We used descriptive statistics (mean and SD, percentage, median 

and range) to describe demographic and clinical data. We illustrated 
the hearing status and otologic profile distribution based on sex and 
age using frequency distributions and computed the prevalence of 
hearing loss and common otologic diseases and conditions. The Chi-
Square test was used to determine associations between, sex, presence 
of specific otologic conditions and presence of hearing loss- for both 
groups who underwent the pure tone audiometry and behavior hearing 
screening test; the Kruskal-Wallis test was used to determine presence 
of differences between hearing levels among those who underwent 
pure tone audiometry; and regression analysis was used to identify the 
relationship or correlation between factors associated with hearing 
loss odds ratio (OR) for data of subjects who underwent pure tone 
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audiometry screening.  All p-values < .05 were considered significant. 
All data were encoded using MS Excel version 2112 (Microsoft 365®, 
Microsoft Corp., Redmond WA, USA), and analyzed using STATA 15.0 
(Stata Corp LLC, College Station, TX, USA).

RESULTS
Only 3258 out of 3452 datasets were analyzed in this study, with 

194 records excluded due to missing, incomplete, erroneous encoding 
and/or repeated entries during screening. All pure tone audiometry 
measurements were obtained with surrounding median ambient noise 
of 55 dB (IOR: 14, [46 - 60 dB]).

Our included population had a median age of 30 (IQR: 54 [12 to 
64]) years old, composed of 42.20% children and 57.8% adults and 
dominated by females (62%). Adults were further classified into adults 
aged 19 to 64 years old (51.84%) and elderly aged 65 years old above 
(5.95%).

Based on age, their PTAs revealed that of the surveyed children > 4 
years old to 18 years old, 24.30% had at least mild hearing impairment 
in their right ear and 23.21% in the left ear. For the adults, 46.99% had 
hearing loss in their right ear and 50.85% in their left ear. For sex, hearing 
loss of at least mild was higher in females in both ears (62.78% right 
ear, 63.24% left ear). The overall age prevalence of disabling hearing 
impairment was at 26.33%. In between age groups, the prevalence was 
identified as follows: 11.87% for ages 4 to 18 years old; 8.97% for those 
19 to 64 years old; and 3.17% for ages 65 years old and above. 

Representative graphs of each age group show that most hearing 
loss levels in all age groups were recorded as mild hearing loss. (Figures 
1 to 3) However, among the three groups, hearing loss levels were 
significantly associated with age among the elderly, 65 years old and 
above (H statistic = 41.840; df = 26; p = .02). (Figure 3) Figure 4 shows 
evaluations per province, with Quezon ranked first as having the 
highest overall prevalence of disabling hearing loss (34.15%) among 
the five provinces, followed by Rizal (23.24%) and Laguna (21.92%). For 
pediatric residents, the disabling hearing impairment percentages were 
high in Quezon (20.06%), Cavite (12.32%) and Rizal (12.16%). Smaller 
percentages of the study population aged 65 years old and above were 
noted to have disabling hearing loss: Quezon (3.83%), Rizal (3.24%), and 
Laguna (1.97%). 

As for ear symptoms and ear examination findings, 50 of the 
participants complained of ear pain.  On otoscopy, the top three ear 
findings were: presence of ear wax (18.17%), tympanic membrane 
perforation (3.96%) and otorrhea (3.60%).  These three findings, 
together with hyperemic tympanic membrane (df = 1, p = .008), were 
found to have significant association with presence of hearing loss in 
our study population (df = 1, p < .05).  (Table 1)

 As for pertinent history, any identified length of time that these 
participants suffered  difficulty of hearing was associated with the 
presence of hearing loss regardless of duration: 0-4 years, 1.26% (Chi-
square test: observed value = 38.523, df = 1; p < .001), 5-59 years, 
2.27% (Chi-square test: observed value = 14.997; df = 1; p < .001) and 
60 years and above, 1.14% (Chi-square test: observed value = 34.160; 
df = 1; p < .001). In addition, information regarding recall of previous 
ear consultations or report of existing ear diagnoses revealed that ear 
occlusion with wax, 14.06% (Chi-square: observed value = 37.786, df 
= 1, p < .001) , non-infectious causes - presbycusis and noise-induced 
hearing loss (NIHL), 4.51% (Chi-square: observed value = 46.316; df = 1, 
p < .001), chronic suppurative otitis media (CSOM), 2.05% (Chi-square: 
observed value = 12.247, df = 1, p < .001), and chronic otitis media 
(COM), 0.86% (Chi-square: observed value = 11.227, df = 1, p = .001), 
were also found to be significantly associated with decline in hearing in 
this population. (Table 1) 

Assessment and management data also revealed that 32.55% 
needed aural toilette, 30.61% needed medications, and 11.17% 
required hearing aid fitting. About 11% would be needing further 
diagnostic tests for hearing and 6% would require further investigation 
for hearing loss causes. 

Among all the otologic and clinical characteristics analyzed in this 
population (Table 2), we found that as they reached adulthood, they 
were more likely to start experiencing decline in hearing [OR 1.010, 95% 
CI 1.005-1.014, p < .001]. On the contrary, male sex [OR 0.539; 95% CI 
0.393 - 0.738; p < .001]; absence of otologic findings such as inflamed 
ear canal [OR 0.365, 95% CI 0.191 to 0.698, p < .002), earwax [OR 0.619, 
95% CI 0.504 to 0.759; p < .001], dry perforated ear drums [OR 0.326, 
95% CI 0.218 to 0.487, p < .001] and otorrhea in the middle ear [OR 
0.452, 95% CI 0.308 to 0.665, p < .001] of both ears during examinations 
decreased the risk of developing hearing loss by 39 to 68% compared 
to the normal hearing individuals in our study population. Those who 
were not previously or currently diagnosed with serous otitis media 
[OR 0.362, 95% CI 0.167 to 0.782, p = .010], CSOM [OR 0.407, 95% CI 
0.236 to 0.703, p = .001] COM [OR 0.229, 95% CI 0.106 to 0.494, p < 
.001] could lessen the chances of hearing impairment by 50% to 77%.  
Prevention of noise-induced hearing loss or delay in the manifestation 
of presbycusis could reduce the risk of having hearing loss by as much 
as 75% [OR 0.253, 95% CI (0.180 to 0.355), p < .001].

Sub-analysis of records of the 260 pediatric participants subjected 
to behavioral tests revealed an almost equal distribution of males and 
females suspected to suffer from hearing loss (36.03% versus 35.48%), 
with no significant difference noted (Kruskal-Wallis test: H statistic: 
3.429, df = 2, p = .180).
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Table 1. Clinical profile of subjects* (n=3258)

* Subjects whose hearing status were measured using behavioral tests were also included in this 
analysis.
† All clinical characteristics in bold letters were found to have significant association with presence or 
absence of hearing loss (Chi-square test: df=1, p-value <.05).  Hearing loss defined as having disabling 
hearing loss as determined by pure tone audiometry, and hearing loss as detected by the behavioral 
screening test recommended by WHO/PEB ear and hearing disorders examination form version 7.1A

	Clinical Characteristics
Without hearing loss With hearing loss†

Frequency (%) 

Symptom
	 -	 Ear pain

Ear findings
	 -	 Inflamed Ear Canal
	 -	 Presence of ear wax
	 - 	  Presence of otorrhea
	 - 	 Presence of tympanic 	
		  membrane perforation
	 -	 Presence of dull 	
		  tympanic membrane
	 -	 Presence of hyperemic 	
		  tympanic membrane

Diagnoses
	 - 	 Ear canal occlusion- ear 	
		  wax
	 -	 Chronic Suppurative 	
		  Otitis Media
	 - 	 Serous Otitis Media
	 - 	 Chronic Otitis Media
	 - 	 Non-infectious causes
		  a.	 Presbycusis
		  b.	 Noise-induced 	
			   hearing loss

 
32 (0.98)

 

21 (0.65)
362 (11.11)

65 (2.00)
62 (1.90)

 
40 (1.23)

 
21 (0.65)

 

272 (8.35)

 35 (1.07)

 15 (0.46)
12 (0.37)
68 (2.09) 

 
18 (0.55)

 

28 (0.86)
230 (7.06)

51 (1.60)
67 (2.06)

 
21 (0.65)

 
19 (0.58)

 

186 (5.71)
 

32 (0.98)

 13 (0.39)
16 (0.49)
79 (2.42)

Table 2. Factors associated with disabling hearing loss* in this study 
population (n=2998)

* Disabling hearing loss: >31dB for children5 and >41dB for adults6 on the better ear
† The clinical characteristic is present in at least one ear
‡ Non-infectious causes include presbycusis and noise-induced hearing loss
§ Subjects analyzed here were those who underwent pure tone audiometry. Logistic regression, df=1, 
p-values are significant if <.05

	 Identified factors Odds Ratio (95% CI) P-value§

Demographics
Age
Male Sex
Clinical Characteristics †
Symptom, Ear Pain
Absence of the following 
otologic examination findings
-Inflamed ear canal
-Ear wax in the canal
-Otorrhea (ear canal)
-Tympanic membrane findings:
	 A.	  Perforation
	 B.	 Dullness
	 C.	 Hyperemia
-Otorrhea in the middle ear
Absence of the following 
Otologic Diagnoses
	 A.	Otitis Externa
	 B.	 Otitis Media
	 C.	 Serous Otitis Media
	 D.	Chronic Suppurative Otitis 	
		  Media
	 E.	 Chronic Otitis Media
	 F.	 Non -infectious ‡
	 G.	Genetic causes

1.010 (1.005 to 1.014)
0.539 (0.393 to 0.738)

 
0.816 (0.433 to 1.535)

 
0.365 (0.191 to 0.698)

0.619 (0.504 to 0.759)
0.940 (0.510 to 1.733)

 
0.326 (0.218 to 0.487)
0.713 (0.412 to 1.234)
0.541 (0.265 to 1.105)
0.452 (0.308 to 0.665)

 

0.619 (0.243 to 1.576)
0.551 (0.237 to 1.282)
0.362 (0.167 to 0.782)
0.407 (0.236 to 0.703)

0.229 (0.106 to 0.494)
0.253 (0.180 to 0.355)
0.328 (0.063 to 1.704)

<.001
<.001

 
.528

  
.002

<.001
.844

 
<.001

.227
.09

<.001
 

.314

.167
.010
.001

<.001
<.001

.185

DISCUSSION
Our study population, composed of mostly female adults aged 19 to 

64 years old, had an overall prevalence of hearing loss of 71.29% for the 
right ear and 74.06% for the left ear, with the majority having at least 
mild hearing loss in either or both ears.  The disabling hearing loss was 
recorded at 26.33% with the province of Quezon having the highest 
percentage. They had common otologic symptoms of ear pain, and 
findings of earwax, perforated tympanic membrane and otorrhea. Their 
most frequently diagnosed otologic diseases were ear occlusion due to 
ear wax, CSOM, COM and non-infectious diseases namely, presbycusis 
and NIHL.  Duration of their complaint of hearing loss was highly 
associated with presence of hearing loss.  Among those with identified 
hearing difficulties and otologic problems, most were advised to have 
ear cleaning, medical treatment, hearing aid fitting and to undergo 
further testing to identify the etiology of their conditions.

As we compare our findings with local studies and with those among 
other LMICs, our pediatric hearing disabling impairment prevalence was 

higher compared to the national prevalence obtained by Newall et al. 
in 2020 of 7.5%1 and the prevalence recorded in India in 2018 of 4.5%.7 
However, it was low compared to the Ghana reported rate of 12.5%.8 

We did not come across any recent studies where behavioral tests 
were utilized to compare with our subset of the pediatric population 
screened using alternative behavioral tests.

The 2018 study in India by Bright et al. screened the age group lower 
than 4 years old using otoacoustic emission testing and had a failure 
rate of 1.8% for both ears.7 Although a comparison cannot be made due 
to differences in screening methods used, we can only approximate that 
the 5.69% prevalence of hearing loss in our pediatric subset population 
was higher compared to that reported from India. 



Philippine Journal Of Otolaryngology-Head And Neck Surgery                                                      Vol. 37  No. 2  July – December  2022                                Philippine Journal Of Otolaryngology-Head And Neck Surgery                                                      Vol. 37  No. 2  July – December  2022

Philippine Journal Of Otolaryngology-Head And Neck Surgery		  1312		  Philippine Journal Of Otolaryngology-Head And Neck Surgery

ORIGINAL ARTICLES

Figure 2.  Frequency distribution of hearing loss in the right ear, among adults aged 19 to 64 years old, n=1689 (Kruskal-Wallis test; H statistic: 10.101; df: 45; p = 1.00).

Figure 3.  Frequency distribution of hearing loss in the right ear among adults aged 65 years old and above, n=194 (Kruskal-Wallis test; H statistic= 41.840; df = 26; p = .02).

Figure 1. Frequency distribution of hearing loss in the right ear among pediatric age group (>4 to 18 years old), n=1115 (Kruskal-Wallis test; H statistic= 10.104; df = 15; p = .813).
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Our adult population, on the other hand, had a lower prevalence 
of hearing loss compared to the 63.8% prevalence reported in the 
previous 2020 nationwide study.1 It was higher than the prevalence of 
8.5% reported for Thailand,7 but lower than the 48.8% prevalence in 
India7 or 26% prevalence in Malawi.10 

Comparing our findings with upper middle to high income countries, 
our 26.33% overall prevalence for disabling hearing impairment was 
higher than the 14.3% estimated bilateral hearing loss in the United 
States of America by Goman et al. in 2016,11 and the 22.73% overall 
prevalence reported for South Korea in 2015.12

Our mentioned otologic findings and having been previously or 
currently diagnosed with diseases affecting the ear canal and the 
middle ear were also strongly associated with possibly developing 
poor hearing levels. These findings and diseases cause faulty function 
of the diseased middle ear that affect the conduction of sound waves 
and its translation.13 Any conditions that hamper sound wave travel 
and its conversion to electrical stimulus modify the quality of sound 
for interpretation, causing variation or deviation of hearing acuity 
from normal.14  These findings were similar to the review of evidence 
by Leach et al. in 2020 that these diseases were very much related to 
hearing loss in LMICs especially among disadvantaged populations.15 
Similarly, otologic examination findings in our study (otorrhea in 
the middle ear and presence or absence of defects in the tympanic 
membrane) are significantly associated and evidently strengthen our 
earlier claim on their association with hearing difficulty. Our study also 
showed that non- infectious causes such as noise-induced hearing loss 
significantly linked to poor effects on the cochlear function of the ear.16   

Among the items under pertinent medical history, we found an 
association between disabling hearing impairment and the duration 
of hearing loss regardless of the number of years affected.  Prolonged 

untreated and/or unaided hearing problems can cause an increased 
risk in disability.17 Furthermore, it aggravates the hearing acuity of the 
stricken individual and affects language development17 if it involves 
children (11.87% of our study population) and doubles the risk for 
dementia and cognitive decline18 among adults (8.97% as mentioned 
earlier), especially the elderly. Although the association between family 
members who are also hearing impaired and the development of 
hearing loss in an individual was not significant in our study, familial 
hearing status or having family members with hearing loss, regardless 
of the level of impairment was a high-risk indicator for developing 
unilateral, asymmetrical, or bilateral hearing loss.19 In addition, the 
advent of genetic studies has exploded into various investigations 
and produced evidence about possible genetic reasons for hearing 
loss that run through a family or community. Approximately 50 to 60% 
of hearing loss in developed countries is rooted in genetic errors,20 
and some genetic coding has been detected among Filipinos that 
may explain possible causes of hearing loss, particularly the SCL26A4 
c.706C>G (p.Leu236Val) found among hearing impaired Filipinos with 
cochlear implants21 and the A2ML1 genotype making the indigenous 
Filipinos of Central Luzon at risk for developing otitis media.22 

Since wax occlusion and middle ear disease remained to be the 
most associated causes of hearing loss in our study population, it was 
not surprising that removal of ear wax and medications for middle ear 
infections were the management most recommended by physicians 
who conducted this survey. These findings were similar to those of 
studies in India,7 Ghana8 and Malawi.10

Our study identified increasing age as detrimental to the 
development of hearing loss. On the other hand, the absence of earwax 
in the ear canal and otorrhea, having an intact tympanic membrane, 
being cleared from CSOM, COM, serous otitis media, and non-exposure 

Figure 4.  Distribution of  disabling hearing impariment by percentage among provinces in Region IVA  (n=2998).
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to noise, and delay in presbycusis factors lessen the risk for having 
hearing loss of at least mild severity. These findings were also reported 
in the previous nationwide study wherein age is a significant factor and 
having ear conditions of the outer or middle ear can aggravate hearing 
loss.1 In fact, that same study stated that the Philippines had the highest 
number of hearing loss cases associated with wax occlusion and middle 
ear disease in the South East Asia region.1 Furthermore, studies in the 
LMICs revealed same risk factors.1,7-10 However, unlike the Newall et al. 
study,1 CSOM was a common finding in our study population, similar to 
the results of Bright et al.5 where the disease ranked as the top otologic 
diagnosis among their Indian study population subset with hearing 
loss.  In studies across the globe, noise-induced hearing loss was also 
identified to be the one of the most common culprits11 which was also 
found to be significantly associated and a risk for developing hearing 
loss in our study population. However, compared to studies in LMICs 
that usually identify infectious causes in the middle and outer ears 
as contributory factors for developing hearing loss, studies in high-
income countries mostly associate hearing loss with factors such as 
age and noise exposure.11,12 On the other hand, some European studies 
still consider the status of middle ear function among the key factors 
in developing hearing problems23,24 and the 2017 cohort study by le 
Clercq et al. in the Netherlands still identified exposure to recurrent 
otitis media during childhood as a huge influence on hearing acuity25 
making hearing care and ear health an utmost priority.

The World Health Organization has always stressed the need for 
community-based screening for hearing loss to address its rising 
burden. However, similar to the experience in other LMICs, the STENTS 
collaborators survey teams that collected these data encountered 
difficulties that can be attributed to infrequent data gathering process 
evaluation, logistical problems, and poor regional representation.15 
Thus, there are several limitations to our study. Although the survey 
group uniformly followed the WHO/PBD ear and hearing disorders 
examination form and methods in conducting community-based 
hearing screening, the infrequent data gathering process evaluation 
and on-site data validation may have caused errors and missing data 
leading to exclusion of the other charts and records. This was the first 
time for the team to conduct a community-based hearing survey in a 
relatively large setting.  To further improve the process of data quality 
checking, we recommend assignment of trained personnel per set of 
data collectors, adept with the WHO/PBD ear and hearing disorders 
examination form and methods, who can handle routine periodic 
data validation and checking to decrease missing data and errors of 
data encoding.  A second limitation is the conduction of audiometric 
hearing screening in areas with a median ambient noise of 55dB (IQR 
46 to 60dB) and the absence of a validated correction factor for ambient 

noise that may have caused an over- or under-estimation of hearing 
loss levels. The WHO has recommended that the ambient noise be at a 
maximum of 40dB.  However, we failed to maintain or even attain this 
requirement for precise and accurate recording of the hearing acuity of 
our subjects. Our recorded ambient noise value was similar to recorded 
values among the other community-based studies7-10 conducted in 
LMICs. However, to improve the results of future community-based 
hearing acuity studies, we recommend studies determining validated 
correction factors for hearing screening procedures be conducted in 
communities where it is impossible to control ambient noise to less 
than 30dB. A third major limitation is poor regional representation of 
the subjects included in our study.  We had a relatively low yield of 
subjects to represent the actual number of residents in each area for us 
to determine the real hearing status of the communities. We attributed 
this to the few members of the survey team and limits in logistics and 
financial capacity.  We failed to reach other areas of these regions.  
Region IV-A has at least 14.4M residents based on the 2015 Philippine 
Statistics Authority survey.  To give a clear generalizable hearing and 
otologic condition or status of its constituents, the sample size must 
be increased, as well as the number of research team members. Fourth, 
the hearing level classification and cutoff values for disabling hearing 
impairment used during data gathering were based on the 2008 and 
2016 guidelines of the WHO. For future studies, we recommend that the 
recently released 2021 WHO guidelines be used.

In conclusion, the prevalence of hearing loss among surveyed 
residents of the Region IV-A: CALABARZON provinces in Southern 
Tagalog, Philippines was high compared to the previous nationwide 
study but low compared to other low- and middle-income countries. 
The top otologic conditions of this population (ear occlusion with ear 
wax, chronic suppurative otitis media, chronic otitis media, presbycusis, 
noise-induced hearing loss) were associated with hearing loss and their 
absence decreased the risks for hearing impairment.
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