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Abstract

Objective: To identify socioeconomic and clinical factors associated with chronic otitis media and hearing loss.

Method: The cross-sectional study was conducted at PNS Shifa Hospital, Karachi, from January 1 to June 30, 2024, and
comprised patients of either gender aged 10-75 years having chronic otitis media in one ear. A detailed past medical and
surgical history was obtained along with demographic data and history of bilateral chronic otitis media disease. Evaluation
of chronic otitis media was done by using high-resolution computed tomography of temporal bone pneumatisation. Data
was analysed using SPSS 27. Chi-square test was applied.

Results: Of the 46 patients with mean age 40.96+15.613 years (range: 12-72 years), 32(69.6%) were male 14(30.4%) were
female. Chronic otitis media was found more prevalent in males. Out of 46, 24(52.2%) patients were Punjabis. Hypo-
pneumatisation was found in 27 out of 46 and hearing loss was found in 28 out of 46 (60.9%). They were found to be
significantly associated with chronic otitis media (p=0.001 and p=0.048) respectively. Out of 46, 32 (69.6%) belonged to
rural areas\

and 14 (30.4%) belonged to the urban areas. Hearing loss was associated with low socioeconomic status (p=0.04). A total
of 31 (67.4%) patients were illiterate and 15 (32.6%) were literate..

Conclusion: Chronic otitis media was found to be a leading cause of avoidable deafness. Early identification of COM can

lessen the burden of the disease.

Keywords: Hearing loss, Ethnicity, Middle ear infection, Otitis media, Temporal bone, social class, Low socioeconomic
status, Urban population, Rural population, Hearing loss. (JPMA 76: 1664; 2026)

DOI: https://doi.org/10.47391/JPMA.31130

Introduction

A tympanic membrane perforation!2 accompanied by
otorrhea is known as chronic suppurative otitis media
(CSOM), and it is also characterised by the presence or
absence of cholesteatoma.! Chronic otitis media (COM) is
an inflammatory condition that results in cholesteatoma,
tympanosclerosis, retraction and permanent or long-term
perforation of the middle ear and tympanic membrane.3
The majority of the disease burden is borne by the
developing world even though CSOM, with or without
cholesteatoma23 is a major source of illness worldwide.

According to a study, CSOM affects between 65 million and
330 million people3 results in 28,000 deaths per year, and
has a burden of >2 million disability-adjusted life years.!
COM is influenced by socioeconomic24 and environmental>
factors, including immunityé that might affect treatment
outcomes, severity and susceptibility.

In Pakistan, the prevalence of COM is reported to be 6%.37
Over 2.2 million cases of otitis media with effusion are
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identified each year in the United States, where 60% of
children are estimated to have acute otitis media (AOM)
before the age of three.s In order to lower the prevalence
of CSOM in the community, public health measures may
need to focus on a variety of risk factors? associated with
COM.

Different groups have different healthcare utilisation
trends. Black children were more prone than white
children, for instance, to use hospital emergency rooms
(ERs) and outpatient departments (OPDs) rather than
doctor's clinics.8 It is still not fully known what causes these
differences, and developing solutions to give every child
an equal chance to receive the care they require needs a
deeper comprehension of the factors causing inequities.?

Important national and international studies have
emphasised the effects of variables like race,
socioeconomic status (SES), education and access to
healthcare on general health.’0 Racial and cultural
stereotypes and misconceptions about financial capacity,
surgical desire, postoperative care and other aspects may
affect referral and treatment choices at every stage.?

Although, a large number of risk factors for COM have been
identified, modern studies that take into account a large
number of putative determinants and confounders
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collectively are scarce.# One article emphasised the
necessity of precisely defining risk factors for the
development of CSOM. Recognition of risk factors for
CSOM plays an important role in disease prevention and
reduction of related morbidity and mortality, because
addressing the risk factors may lessen the burden of the
disease and its recurrence in children with CSOM.”

Additionally, Pakistan has a relatively low literacy rate, and,
due to ignorance and illiteracy, people increasingly turn to
quacks for the treatment of their illnesses. Many handle
these issues without even consulting a specialist.’’ Such
carelessness can ultimately lead to variety of complications.
According to a study, the complications of COM can be
extra-cranial, like sub-periosteal abscess, inflammation of
labyrinth and mastoid, and facial paralysis, while
intracranial complications include thrombosis of lateral
sinus, abscess of brain, sub- and extra-dural abscess and
inflammation of meninges.12

The current study was planned to identify socioeconomic
and clinical factors associated with COM and hearing loss.

Patients and Methods

The cross-sectional (morphological) study was conducted
at PNS Shifa Hospital, Karachi, from January 1 to June 30,
2024. The sample was raised using purposive sampling
technique from among the patients who were referred for
high-resolution computed tomography (HRCT). After
approval from the institutional ethics review committee,
the sample size was calculated using an OpenEpi
calculator?3 on the basis of prevalence noted in literature:”
The formula used was: n=[DEFF*Np(1-p)l/[(d*/Z*1-a/2*
(N-1)+p*(1-P)].

COM was evaluated through detailed otoscopic
examination and diagnosis was confirmed by consultant

| ENT OPD, Jan—Jun 2024(n = 51) |
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INCLUSION CRITERIA: EXCLUSION CRITERIA:
Unilateral COM (46) - Bilateral chronic otitis media (5)
« Poor/blurred HRCT images
* - Declined consent

Analysis of HRCT image by using Vitrea
Software

i

Statistical analysis done by using
SPSS Version 27

Y

| Results compiled

Figure-1: Strengthening the Reporting of Observational Studies in Epidemiology
(STROBE) flow diagram.
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HYPER PNEUMATIZATION

Figure-2: High-resolution computed tomography (HRCT) of a patient showing hypo
(A), good (B) and hyper pneumatisation (C) with right-ear chronic otitis
media (COM).

ear-nose-throat (ENT) specialists. Those included were
patients of either gender aged 10-75 years having COM in
one ear. The consent forms were signed by the individuals
aged >18 years, while assent forms were signed by those
aged <18 years. Those excluded were individuals outside
the specific age group, and those having any traumatic
temporal bone history or surgery or any abnormality
related to the ear. Patients with bilateral COM were also
excluded. A detailed past medical and surgical history was
obtained. After taking down demographic data and clinical
history, COM was evaluated. The procedure followed the
Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) flow'4 (Figure 1).

HRCT temporal bone pneumatisation evaluation was done
using a multidetector CT scanner while the head was in
neutral alignment and the patient was lying down. Using
HRCT algorithm, thin-section axial images (0.5-0.6mm)
were produced, followed by coronal and sagittal
reconstructions. The total scan time ranged 30-60 seconds,
and the images were examined using Vitrea software.

The pneumatisation was categorised into three classes:
hypo-pneumatisation when the pneumatisation was
located anteromedially at the most anterior point and the
most lateral aspect of the sigmoid sinus; good
pneumatisation when the pneumatisation reached the
area located between the two arbitrary lines drawn at both
the most lateral aspect and the most posterior point of the
sigmoid sinus; and hyper-pneumatisation when the
pneumatisation reached posterolaterally beyond a line
drawn at the most posterior point of the sigmoid sinus?s
(Figure 2).

Data was analysed using SPSS 27. Data was expressed, as
appropriate, in terms of either frequencies and percentages
or mean +/- standard deviation. Association between
categorical variables were assessed using chi-square and
Fisher exact test. P<0.05 was considered significant.
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Table-1: Demographic and clinical characteristics of the subjects (n=46).
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Table-2: The association of chronic otitis media (COM) with demographic variables.

Variable COM Present
[n(%)]

Gender

Male 32 (69.6)

Female 14(30.4)
Ethnicity

Punjabi 24(52.2)

Urdu speaking 11(24)

Balochi 4(8.6)

Seraiki 4(8.6)

Sindhi 1(22)

Pathan 1(2.2)

Hazara 1(2.2)
Pneumatisation

Hypo 27 (58.8)

Good 12(26.1)

Hyper 7(15.1)
Hearing Loss

Present 28 (60.9)

Absent 18 (39.1)
Residence

Urban 14(30.4)

Rural 32 (69.6)
Education

Literate 15(32.6)

lliterate 31(67.4)
Socioeconomic status

Low 20 (43.5)

Middle 18(39.1)

High 8(17.4)

COM: Chronic Otitis Media.

Results

Of the 46 patients with mean age 40.96+15.613 years
(range: 12-72 years), 32(69.6%) were male 14(30.4%) were
female (p>0.05). Punjabi ethnicity was the most common
24(52.2%). The most prevalent pneumatisation pattern was
hypo-pneumatisation 27(58.8%). Majority of the
participants 28(60.9%) had hearing loss. The majority of
participants lived in rural areas 32(69.6%), 3(67.4%) were
illiterate, 20(43.5%) had low SES. (Table 1).

Hypo-pneumatisation of the mastoid bone and hearing
loss were observed exclusively in patients with COM (Table
2). Hearing loss was found to be associated with low SES
(Table 3). Mastoiditis was found as a complication in
(2.17%) patient.

Discussion

The current sample had a male preponderance which was
most likely because males are given more importance in
Pakistani society. However, one study among children in
the United States found that younger children were most
affected and older-aged children were at a greater risk of
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Variable Hypo (n) Good (n) Hyper(n) COM Present(n) p-value
Gender
Male 14 7 1 32 0.152
Female 9 4 1 14
Ethnicity
Punjabi 20 8 2 24 0.104
Balochi 2 1 0 1
Sindhi 0 1 0 4
Seraiki 2 0 1 4
Urdu speaking 9 0 2 1
Hazara 0 0 1 1
Pathan 1 0 0 1
Pneumatisation
COM Present 25 2 0 12 0.001*
Healthy 9 6
Hearing Loss
COM Present 29 3 3 28 0.048*
Healthy 5 3 3 18
Residence
Urban 3 6 5 14 0.030%
Rural 20 8 4 32
Education
Literate 8 2 5 15 0.054
llliterate 25 4 2 31

Table-3: The association of hearing loss with age, gender and socioeconomic status

(SES).
Socioeconomic  HearingLoss  Hearing Loss Total p-value
Status Present (n) Absent (n)
Age (years)
0-20 4 3 7 0.52
21-40 12 9 2
41-60 0 4 14
>60 2 2 4
Gender
Male 20 12 32 0.95
Female 8 6 14
SES
Low (20) 15 (75%) 5(25%) 20 0.04*
Middle (18) 10 (55.6%) 8 (44.4%) 18
High (8) 3(37.5%) 5(62.5%) 8
*p<0.05.

complications.8

The current study found that Punjabi population suffered
most with the disease. One of the possible reasons could
be that the centre/hospital selected for sample collection
was most frequently visited by the Punjabi population as it
was a navy-based hospital and majority of the panelled
staff reporting there were from Punjabi ethnicity. One
studys found a significant higher prevalence of OM with
non-Hispanic population compared to the Hispanic ones.
One retrospective cohort study found that tympanostomy
tube (TT) placement was most commonly done in white
children, followed by non-Hispanic blacks, Hispanics and
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the lowest in the Asian population.®

Hypo-pneumatisation and hearing loss was more prevalent
in the current study. Similar results for hypo-
pneumatisation3'> and hearing loss6.1617 have been
reported by earlier studies in Pakistan. However, hearing
loss was not present with a high incidence in some
studies.18.19

The current study had the majority of sample belonging to
rural areas. One study concluded that COM was found to
be more prominent in the rural population compared to
the urban.! However, other studies’” showed that urban
population was most commonly affected. Moreover, the
current study did not find any significant association
between rural and urban population, suggesting that COM
is a widespread disease, not localised to a particular
population, so healthcare facilities should be available to
both urban and rural populations, and awareness related
to ear hygiene can play an important role.

In the current study, majority of COM patients had not
completed their education up to matriculation. However,
an earlier study reported that COM was more commonly
present in those holding a bachelor’s degree compared to
high school graduates.20

The current study found unilateral COM diseased ear to be
more common. Similar results were observed in a study in
Lodhran.2! However, in contrast, one study in Saudi Arabia
found more bilateral cases of CSOM.22 Majority of the
current patients had low SES, but one study20 reported
higher middle class representation in its sample.

The current study did not find a significant association of
gender and ethnicity with COM. One case-control study in
Auckland concluded that Asian ethnicity was not
associated with COM.4 Another study in Nepal determined
the severity of the disease, and found no significant
association between ethnicity and COM severity with
respect to the presence or absence of cholesteatoma.?
However, the current study did not determine COM
severity. A cross-sectional study in the United States found
no significant association between OM and ethnicity.8

The current study found a significant association between
hypo-pneumatisation and COM. Earlier studies315 in
Pakistan also reported similar results.

In the current study, there was an association of hearing
loss with COM, irrespective of the type and severity. A study
in Lahore concluded that there was moderate hearing loss
in patients with COM.18 Studies conducted in Abbottabad'”
and Karachié found that sensorineural hearing loss'7.23 was
most commonly found in COM.'7 The current study also
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found that hearing loss was the most common presenting
complaint regardless of pain. COM had no significant
association with residence, education status and laterality
of the disease.

The current study found no association of hearing loss with
age and gender which was in line with an earlier study
done in Karachi.’ The current study found significant
association between SES and hearing loss, which was also
reported earlier.24

In the current study, there was only one patient with
mastoiditis. However, compared to other nations, Saudi
nationality has been found associated with a higher
incidence of acute mastoiditis.20.25

In terms of limitations, the current study may have been
affected by selection bias. Also, the study had a small
sample size. Multicentre studies with large sample sizes are
recommended.

Conclusion

COM was found to be a leading cause of avoidable
deafness. Since unilateral diseased ear were common, it can
be said that one ear is not linked with the other.

Disclaimer: The text is based on an academic thesis.
Conflict of Interest: None.
Source of Funding: None.
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