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Introduction

Summary

Introduction. The prevalence of allergic rhinitis in children with persistent otitis media with
effusion in different countries varies between 82% to 93%. Many risk factors of otitis media
with effusion has been studied and proven. However, its association with allergic rhinitis
remains controversial. Objective. The main objective of this study is to determine the preva-
lence of allergic rhinitis in children with persistent otitis media with effusion. This study is also
aimed to identify the risk factors of otitis media with effusion, common allergens associated
with allergic rhinitis and determine the hearing threshold of children with otitis media with
effusion. Methods. A hundred and thirty children were recruited. History taking, physical
examination and hearing assessment were done in the first visit. Those with allergic rhinitis
underwent skin

prick test and treated with intranasal corticosteroid and antibistamine. A second examination
and hearing assessment were then repeated after 3 months. Results. The prevalence of allergic
rhinitis in children with persistent otitis media with effusion in this study was noted to be
80.3%. Among these children, dust mites appeared to be the most common allergen (87.7%).
Another risk factor appeared to be families with more than 4 members per-household (96%,).
It is noted that that otitis media with effusion caused a hearing loss up to 33 dB. However,
there was a statistically significant improvement of the hearing threshold during second visit
after commencement of allergy treatment. It was also noted that the hearing threshold in
allergic rhinitis group was significantly impaired compared to the non-allergic rhinitis group.
Conclusions. Allergic rhinitis and larger family household appeared to be common risk fac-
tors in children with persistent otitis media with effusion. There is significant hearing loss
noted in children suffering from otitis media with effusion and allergic rhinitis. The hearing
threshold improved remarkably with medical therapy. This study hence clarifies the controversy
on the association between allergic rhinitis and otitis media with effusion.

higher in Kuala Lumpur (17.9%) compared to the district of
Kuala Selangor (9.5%) (4). National Hearing Survey for hearing

Otitis media with effusion (OME) is defined as inflammation
of the mucous membrane with fluid collection in the middle ear
in the absence of acute infection (1). The pathogenesis of OME
can be multifactorial, it involves infection of the tubotympa-
num, eustachian tube dysfunction and allergy (2).

Prevalence of OME among children in different countries varies
between 6.5% to 10.9% (3). A local study done by Saim A et
al. in 1997 reported the overall prevalence of OME among the
preschool children to be 13.8%. The prevalence is noted to be

and ear disorder in Malaysia showed the prevalence of OME
to be 5.1% in the general population, 2.9% in children below
10 years old and 2.6% in children aged 10 to 19 years (5). The
prevalence of persistent OME on the other hand was reported
as high as 8.7% in Turkey (3). However, similar study has yet to
be reported locally or regionally (3).

There are several factors that influence the development of
OME. Non-medical risk factors include age, large family size,
history of OME in a sibling, short duration or no breastfeeding
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and passive smoking. Medical risk factors include the history
of acute otitis media (AOM), allergic rhinitis (AR), history of
acute tonsillitis and craniofacial anomalies (6).

The association between AR and OME has been a controver-
sial issue with many contradicting results. In a study conducted
by Fernadez and McGovern on 113 children with OME, 83%
were found to be have allergy based on history and 92% had
positive skin prick test (7). Alles R et al. studied on the preva-
lence of atopic disorders in 209 children with OME and they
found 89% had AR (8). Passali D et al. reported that children
with persistent OME and AR were found to have eustachian
tube (ET) dysfunction (9). Allergic rhinitis can cause swelling
of nasal mucosa resulting in eustachian tube dysfunction and
subsequently leading to OME (10).

The Malaysian Clinical Practice Guidelines on Management
of OME in children recommends surgical intervention to be
considered after three months of OME with hearing loss of
more than 25 dB (average frequency of three) and/or structural
changes to the tympanic membrane or middle ear. Myringoto-
my with ventilation tube insertion is recommended as the surgi-
cal treatment of choice (6).

Persistent fluid in the middle ear cavity may form a barrier for
sound conduction affects the threshold acuity (11). If left un-
treated, OME may be complicated with hearing loss especially
conductive type, vestibular problem, poor school performance,
behavioral problems, recurrent acute otitis media and reduce

the quality of life (12).

Objectives

This study aimed to determine the prevalence of allergic rhinitis
(AR) in children with persistent OME in Universiti Kebangsaan
Malaysia, Medical Centre (UKMMCQ). It is also conducted to
identify the risk factors, common allergens and hearing thresh-

old in children with OME.

Materials and methods

Study Instruments

Ortoscope
An otoscope is used to visualize the tympanic membrane to
identify middle ear effusion as defined by a dull appearance of

the tympanic membrane with the presence of air-fluid level or

air bubbles.

Conventional (226 Hz) tympanometry

This test was carried out by an audiologist and a researcher.
A tympanometer was used to measure the compliance of the
tympanic membrane. It contained an earpiece which was intro-
duced into the ear canal. A miniature loudspeaker generated a
226 Hz probe tone which was reflected off the tympanic mem-

brane. The data was generated in a graph which was interpreted
as normal (type A), flat or decreased maximum tympanic mem-
brane compliance (type B) or of negative middle ear pressure
(types C). Decreased mobility of the tympanic membrane is
due to effusion in the middle ear and it is the most common
cause of type B tympanogram. Tympanograms were labeled as
type C if there is a presence of a significant negative pressure
which indicate eustachian tube dysfunction. For this study, type
B tympanogram with normal ear canal volume was considered
as otitis media with effusion.

Hearing assessment

Play audiometry and pure tone audiometry were the hearing
assessment used depending on the ability of the child to under-
stand the task. Hearing assessment for pure tone audiometry
was done at 250 Hz, 500 Hz, 1 kHz, 2 kHZ, 4 kHz, and 8
kHz. The level of severity of hearing loss was defined as follows,
mild hearing loss 26 - 40 dBHL, moderate hearing loss 41 - 70
dBHL, severe hearing loss 71 - 90 dBHL, and profound hearing
loss was > 90 dBHL.

Skin prick test (SPT)

Skin prick test was performed on all subjects with AR by an
otorhinolaryngology doctor. The skin area on the inner forearm
was labeled with codes to identify tested allergens. A drop of
the allergen solution was placed on the skin. The skin was then
pricked through the drop using the tip of a lancet. Reading on
the result was done after 20 minutes and the size of the wheals
was outlined with a felt tip pen and transferred to the recording
sheet by adhesive transparent tape. A positive result was con-
sidered if the size of the wheal was 3 mm or more. Common
aeroallergen and food allergens were done according to a previ-

ous study done in UKMMC (13).

Rigid nasal endoscopy / flexible nasopharyngolaryngoscopy
Rigid nasal endoscopy or flexible nasopharyngolaryngoscopy
was performed by the researcher or trained medical officer. Na-
sopharynx was assessed for adenoid hypertrophy. Adenoid hy-
pertrophy was graded based on the grading system described by
Cassano et al. (14), as follows:

Grade 1: the adenoid occupying upper segment of the naso-
pharynx (< 25% of choana);

Grade 2: adenoid tissue occupying the upper half of the naso-
pharynx (= 25 to < 50%);

Grade 3: adenoid extending over nasopharynx with obstruction
choana and partially the tube (= 50 to < 75%);

Grade 4: total choanal obstruction (> 75 to 100%).

Methodology

This study is a prospective cross-sectional study. The permis-
sion to carry out the study was obtained from the ethics and
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research committee of UKMMC with a code number of FE-
2016-380. Doctors and audiologists had been explained regard-
ing the methodology prior to obtaining patients for the study.
All subjects who fulfilled the inclusion and exclusion criteria
for OME were identified. The research had been explained to
patients or their guardians and informed consent was obtained.
Information sheets with details on the study, available in Malay
or English languages was provided to the parents or guardians
In this study, data was extracted from the first 2 hospital visits.
During the first visit, a thorough history on AR was obtained
based on the Allergic Rhinitis and Its Impact on Asthma (ARIA)
Guidelines 2010. Antihistamine and intranasal steroid were
given to patient with AR according to the guidelines The AR
symptoms were classified into 4 groups which are intermittent
mild AR, intermittent moderate-severe AR, persistent mild AR,
persistent moderate-severe AR (15).

During physical examination, patients’ ear canals were exam-
ined with an otoscope. Patients with dull tympanic membrane
or presence of air bubbles were considered to have abnormal
otoscopic examination. These patients were subsequently tested
for tympanometry and unilateral or bilateral type B tympanom-
etry patients with normal ear canal volume were diagnosed to
have OME. Subsequently, they underwent hearing assessment
and nasal endoscopy to evaluate the size of adenoids. All pa-
tients diagnosed with AR underwent skin prick test.

After 3 months, patients were re-examined with an otoscope and
tympanometry. During this follow-up, patients who had resolved
OME were discharged. Hearing assessment was performed for
patients with persistent type B. Courtesy phone calls were made
during the period of 3 months until second visit to ensure the
subjects and to reinforce on the compliance of medications.

Results
Patient population

One-hundred and fifty children with OME were identified
during study duration of 10 months. However, due to default
in follow up only 130 were recruited for this study. Mean age
at presentation was 8.79 years old with (standard deviation =
3.76 years). Minimal age was 4 years old and the maximum
age was 18 years old. Fifty-three percent of children with OME
(70/130) were 4-8 years old, 33.8% (44/130) were 9-13 years
old and 12.3% (16/130) aged 14-18 years old (figure 1). Otitis
media with effusion was significantly higher in 4-8 years old
group compared to the older children. Sixty-seven children were
male (51.5%) and 63 children (48.5%) were female (figure 2).
The male to female ratio was 1.06:1 but the difference was not
statistically significant.

In our study, the prevalence of AR in OME children was
52.3% (68/130). Among 68 OME children with AR, 13.2%
(9/68) had intermittent mild AR, 25.0% (17/68) had inter-
mittent moderate-severe AR, 29.4% (20/68) had persistent
mild AR and 33.8% (23/68) had persistent moderate-severe
AR (figure 3).

After 3 months, among 130 children with OME, 71/130
(54.6%) had persistent OME and 59/130 (45.4%) had resolved
OME. We found that among the persistent OME group, 57/71
(80.3%) of children had AR. This study showed that AR is a sta-
tistically significant risk factor for developing persistent OME
(p < 0.0001) (table II).

The most significant presenting complaint among children with
persistent OME was reduced hearing 81.7% compared to 52.5%

Figure 1 - Age distribution of children with OME.
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Figure 2 - Gender distribution in children with OME.

Figure 3 - Classification of Allergic Rhinitis.
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of children with non-persistent OME (p < 0.0001) (table I).
Family size was statistically significant influence on developing
persistent OME. It was less common in the small families (< 3
family members) than in the bigger families. Ninety-six percent
(68/71) of children with persistent OME had more than 4 fam-
ily members in the household. The history of OME in siblings
proved a significant risk factor on developing persistent OME.
The results showed that 25% of those with persistent OME had

siblings with history of OME compared to 11.9% of children
with non-persistent OME (p = 0.04) (table II).

In our study, the history of tonsillitis was not a significant risk
factor for developing persistent OME. Twenty-five percent of
those with persistent OME had the history of tonsillitis com-
pared to 16.9% of children with non-persistent OME and this
was not statistically significant (p = 0.24). Regarding the histo-
ry of AOM infection, 8.5% of children in both groups had a

Table I - Symptoms of OME in Children.

Variables (n=65) Non-Persistent Persistent Total %2 p-value
Reduce Hearing
Yes 31 (52.5%) 58 (81.7%) 89 (68.5%)
No 28 (47.5%) 13 (18.3%) 41 (31.5%)
Otalgia
Yes 9 (15.3%) 12 (16.9%) 21 (16.2%) 0.065 0.799
No 50 (84.7%) 59 (83.1%) 109 (83.8%)
URTI
Yes 36 (61.0%) 42 (59.2%) 78 (60.0%) 0.047 0.829
No 23 (39.0%) 29 (40.8%) 52 (40.0%)
AOM
Yes 5 (8.5%) 7 (9.9%) 12 (9.2%) 0.074 0.786
No 54 (91.5%) 64 (90.1% 118 (90.8%)
Tonsilitis
Yes 16 (27.1%) 20 (28.2%) 36 (27.7%) 0.018 0.894
No 43 (72.9%) 51 (71.8%) 94 (72.3%)
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Table II - Risk factors of Children with OME.

Variables (n=65) Non-Persistent Persistent Total %2 p-value
History of OME Siblings
0, 0, 0,
Yes 7 (11.9%) 18 (25.4%) 25 (19.2%) 3774 0.052
No 52 (88.1%) 53 (74.6%) 105 (80.8%)
Allergic Rhinitis
Yes 48 (81.4) 14 (19.7) 62 (47.7) 49.073 *<0.0001
No 11 (18.6) 57 (80.3) 68 (52.3)

Passive Smoking

Yes 20 (33.9%) 30 (42.3%) 50 (38.5%) 0.95 0.33
No 39 (66.1%) 41 (57.7%) 80 (61.5%)
History of Tonsillitis
Yes 10 (16.9%) 18 (25.4%) 28 (21.5%) 1.346 0.246
No 49 (83.1%) 53 (74.6%) 102 (78.5%)
Breast Feeding 44 (74.6%) 51 (71.8%) 95 (73.1%)
< 6 months 15 (25.4%) 20 (28.2%) 35 (26.9%) 0.123 0.725
> 6months
Family Size o
<3 people 10 (16.9%) 3 (4.2%) 13 (10.0%) F ‘Shetre foa“ *0.020
> 3 people 49 (83.1%) 68 (95.8%) 117 (90.0%)
History of AOM o
Yes 5 (8.5%) 6 (8.5%) 11 (8.5%) F‘She:e Lo 1
No 54 (91.5%) 65 (91.5%) 119 (91.5%)

history of AOM infection and this was not Figure 4 - Adenoid Size of Children with OME.

statistically significant (p = 1.00) (table II).
History of exposure to cigarette smokes or Adenoid Size of Children with OME
passive smoker showed no significant as-
sociation between two groups (p = 0.33), 107 (82.3%)
42.3% of children with persistent OME
has been exposed to smokes compared to
33.9% of children with non-persistent
OME. Duration of breastfeeding was also
not statistically significant in developing
OME in both persistent and non-persistent
group (p = 0.725) (table II).

In this study, we did not include the OME

No. of children
Z g

il
=

children with grade 4 adenoid as it is one 15 (11.5%)
0

of the confounding factors in developing 8 (6.2%)

persistent OME. Among the 130 children " -

recruited, 8 (6.2%) children had adenoid 1 2 3

grade 1, 107 (82.3%) had grade 2 and 15 Adenoid size

(11.5%) had grade 3 (figure 4).
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Sixty-five out of 68 children with AR underwent skin prick test
to evaluate the sensitivity to the common allergens. From this
test, the 3 most common allergens were Dermatophagoides pter-
onyssinus (DP) 87.7%, Dermatophagoides farinae (DF) 86.2%
and Blomia tropicalis 63.1% which are all aeroallergens. For
food allergy, it is noted that 40% were allergic to prawn and
crab, followed by 33.8% to squid, 16.9% to fish and 15.4% to

chicken meat as shown in figure 5.
Hearing Thresholds

Two hundred thirty ears of children with OME were assessed
with pure tone audiometry. The mean of hearing threshold
for visit 1 and visit 2 were analyzed. In visit 1, the mean fre-
quency and standard deviation of 250 Hz, 500 Hz, 1 k, 2 k,

4 k and 8 k in the right ear were 33.38 dB (12.96), 33.50
dB (12.22), 32.74 dB (12.86), 29.36 dB (12.20), 28.76 dB
(13.80), 28.68 dB (12.34) respectively. The mean frequency
and standard deviation of 250 Hz, 500 Hz, 1 k, 2 k, 4 k and
8 k in the left ear were 33.32 dB (13.10), 33.75 dB (12.84),
33.41 dB (13.05), 30.00 dB (12.54), 29.47 dB (13.45) and
28.76 dB (12.53), respectively. There were no significant dif-
ferences across almost all frequencies between the right and
left ears (table III).

After 3 months (Visit 2), the mean of every frequency was ana-
lyzed again. The mean and standard deviation of 250 Hz, 500
Hz, 1k, 2k, 4 kand 8 kin the right ear were 28.50 dB (12.87),
29.79 dB (12.97), 28.29 dB (13.17), 25.00 dB (12.46), 25.98
dB (13.02), and 24.70 dB (12.26), respectively. The mean and
standard deviation of 250 Hz, 500 Hz, 1 k, 2k, 4 kand 8 k

Figure 5 - Positive Skin Prick Test for Allergens.
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Table III - Hearing threshold in Visit 1 and Visit 2.

Descriptive Wilcoxon signed-rank test
Frequency (Hz) Right (n=117) Mean (SD)

Left (n=113) Visit 1 Visit 2 Mean Rank p-value
250 R 33.38 (12.96) 28.50 (12.87) 42.23 <0.0001

L 33.32 (13.10) 29.03 (13.62) 47.20 <0.0001
500 R 33.50 (12.22) 29.79 (12.97) 46.89 <0.0001

L 33.75 (12.84) 30.31 (13.25) 44.73 0.001
1000 R 32.74 (12.86) 28.29 (13.17) 43.00 <0.0001

L 33.41 (13.05) 30.66 (14.28) 38.85 <0.0001
2000 R 29.36 (12.20) 25.00 (12.46) 45.06 <0.0001

L 30.00 (12.54) 27.39 (13.11) 39.50 0.021
4000 R 28.76 (13.80) 25.98 (13.02) 44.59 0.029

L 29.47 (13.45) 26.73 (14.09) 43.66 0.007
8000 R 28.68 (12.34) 24.70 (12.16) 47.84 0.001

L 28.76 (12.53) 25.97 (14.03) 46.09 0.002

in the left ear were 29.03 dB (13.62), 30.31 dB (13.25), 30.66
dB (14.28), 27.39 dB (13.11), 26.73 dB (14.09) and 25.97
dB (14.03), respectively. There were significant differences for
mean hearing threshold across tested frequency for right and
left ears in Visit 1 and Visit 2. It showed that the hearing lev-
el significantly improved during Visit 2. From our study, we
found that 500 Hz was the most vulnerable frequency which
showed high hearing level of 33.50 dB (p < 0.0001). The low
frequency hearing threshold was significantly affected com-
pared to high frequency hearing threshold (table III).

The hearing threshold of children with OME with AR and
non-AR was analyzed. The mean and standard deviation of 250
Hz, 500 Hz, 1k, 2 k, 4 k and 8 k in the right ear of AR chil-
dren were 36.35 (13.08), 35.63 (12.45), 35.24 (13.08), 31.51
(12.36), 31.51 (12.78). The mean and standard deviation of
250 Hz, 500 Hz, 1 k, 2 k, 4 k and 8 k in the left ear of AR chil-
dren were 34.92 (13.59), 35.75 (12.87), 35.46 (13.85), 32.08
(12.40), 31.46 (14.51), 31.08 (12.88) (table IV). The mean
and standard deviation of 250 Hz, 500 Hz, 1k, 2k, 4 kand 8
k in the right ear of non-AR children were 29.91 (12.03), 31.02
(11.54), 29.81 (12.05), 26.85 (11.62), 25.56 (13.37), 25.37
(11.02). The mean and standard deviation of 250 Hz, 500 Hz,
1k 2k, 4 kand 8 k in the left ear of non-AR children were
31.15 (12.21), 31.04 (12.41), 30.63 (11.42), 27.19 (12.28),
26.77 (11.26), 25.63 (11.42). We found that there were signif-
icant differences between these two groups and conclude that
children with OME and AR had a significant higher hearing
threshold compared to non-AR (table IV).

Discussion

Otitis media with effusion is an inflammatory process in the
middle ear, which can occur as acute or chronic with a collec-
tion of non-purulent fluid behind the intact tympanic mem-
brane. It is the most frequent cause of hearing loss in children
and the most common reason for surgery (16).

In our study, the highest prevalence of OME was among chil-
dren between the ages 4-8 (53%) and it tends to decrease in
later ages. Our result was consistent with other studies, in which
age was a risk factor for OME. Al-Humaid reported in their
multivariate regression model, there was a statistically signifi-
cant correlation between OME and age less than 8 years (p <
0.0001; OR = 5.052, 95% ClI: 3.289 - 7.762) (17).

A number of studies reported a high prevalence of AR in children
with OME. The prevalence of AR in OME children in our study
was 52.3%. In a study conducted by Jordan et al, he reported
that 74% (91/123) children with OME had allergic rhinitis (18).
Lecks et al tested 82 children with OME using skin prick test
and found that 72 (88%) of children had positive results. Alles
et al reported 89% prevalence of AR in the OME children (8).
In a recent study done by Pau and Ng, 7.5% of the AR group
were found to have OME compared with 1.6% in the non-AR
group (p = 0.016). Their study showed a significant difference in
the prevalence of OME between AR and non-AR subjects (10).
The eustachian tube dysfunction is the most probable mech-
anism that can cause middle ear effusion. In children with
AR, inflammation over the eustachian tube lining results in a
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Table IV - Comparison of Hearing Level between OME Children with AR and non-AR.

Descriptive Mann-Whitney U test
Frequency Right (n=117) AR Non-AR U-value p-value
(Hz) Left (n=113) N Mean rank N Mean rank
R 63 66.48 54 50.27 1229.5 0.009
20 L 65 60.83 48 51.81 1335.5 0.044
R 63 64.80 54 52.23 1317.0 0.034
200 L 65 62.46 48 49.60 1320.5 0.036
R 63 65.10 54 51.89 1342.5 0.048
1000 L 65 61.71 48 50.63 1261.5 0.015
R 63 65.04 54 51.95 1311.0 0.145
2000 L 65 62.59 48 49.43 1205.0 0.037
R 63 64.69 54 52.36 1254.0 0.073
4000 L 65 61.98 48 50.26 1196.5 0.033
R 63 65.98 54 50.86 1236.5 0.058
8000 L 65 63.42 48 48.31 1143.0 0.015

negative middle ear pressure. Cytokines were assumed to be re-
sponsible among the inflammatory regulators of the middle ear
inflammation of chronic OME (19). The role of allergy in per-
sistent OME has been proposed following several mechanisms:
1, inflammation of the middle ear mucosa; 2, the inflammatory
process of the eustachian tube; 3, nasal obstruction due to the
inflammatory process; 4, aspiration of bacteria-laden allergic
nasopharyngeal secretion into the middle ear cavity (20).

In this prospective study, we followed up 130 children with OME
in 3 months duration. We found that 71 out of 130 (54.6%) chil-
dren had persistent OME and 59 (45.4%) children had resolved
OME. Pau and Ng reported, 85.7% of OME children showed
resolution at 3 months follow up. However, in their study, the
number of subjects at follow-up was too small to show any sta-
tistical differences in the rate of OME resolution (10). Rosenfeld
found that OME of unknown duration had 28% spontaneous
resolution by 3 months (95%, CI 14 - 41%), rising to 42% by 6
months (21). A higher percentage of resolution in our study was
due to the use of intranasal corticosteroid and oral antihistamine
in children with AR. Furthermore, the patients and guardian
were counseled on the compliance of the medications.

We also found that 57 out of 71 (80.3%) children with per-
sistent OME had allergic rhinitis. This indicates that allergy
probably plays an important role in chronic or persistent OME
rather than uncomplicated OME. Tracy et al reported the inci-
dent of atopy was 24% in a study of 59 children with persistent
OME (22). Species of house dust mites that triggers atopy dif-
fers according to georgraphical location It is also influenced by

the temperature and humidity of the country. The top 3 com-
monest dust mites reported in our study: Dermatophagoides
pteronyssinus (DP), Dermatophagoides farinae (DF) and Blomia
tropicalis are also the most common house dust mite species in
Southeast Asia. Studies reported that they are sensitizing aller-
gens among Malaysians and Singaporeans (13).

The studied risk factors on developing persistent OME is a large
family household. Our study supported the findings of other
studies in which children with persistent OME significantly
had a larger number of family members in the household com-
pared to non-persistent OME children (p = 0.04). Al-Humaid
reported from their multivariate regression model, they found
that family size of more than 4 members is one of the stron-
gest predictors of OME (OR = 4.192, 95% CI: 2.033 - 8.643)
(17). In Australia, Jacoby, found a higher incidence of persistent
OME in Aboriginal children and they highlighted the need to
reduce the crowding in the Aboriginal houschold (23). Other
risk factors such as the history of AOM, tonsillitis, exposure
to smoking or passive smoking, duration of breastfeeding and
gender were not significant in this study.

Otitis media with effusion related hearing loss is the most im-
portant issues in childhood. Although the degree of hearing loss
has been repeatedly labeled as “mild to moderate”, a specific fre-
quency has seldom been reported. In our study, we studied the
full-range frequency specific pure tone audiometry. The average
hearing thresholds calculated based on 250 Hz, 500 Hz, 1 kHz,
2 kHz, 4 kHz, and 8 kHz are shown in table ITI. We found that
OME produced a hearing loss up to 33 dB (mild hearing loss).
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We also found that configuration of hearing loss is much more
affected at low frequency. Previous experimental studies found
that the primary mechanism in hearing loss at low frequencies is
due to a reduction of the admittance of the middle-ear airspace
due to the displacement of air with fluid (24).

In this study, there was a statistically significant in the improve-
ment of the hearing threshold after 3 months of treatment. We
found that, even though the OME had not fully resolved, the
hearing level in these children were improved. Thus, we recom-
mend that we should give longer watchful waiting time for the
OME children with AR in view of there is a chance for improve-
ment in the subsequent visit. Unnecessary surgery in this group
of children can be avoided with optimum medical treatment.
Our study is different from others as we treated and we advised
on the compliance of medications and we followed them up
closely for 3 months to see the progression. Regarding the hear-
ing assessment, we tested throughout all the frequency of hear-
ing level and not just labelled “mild to moderate hearing loss”,
as we might miss the undetected improvement of the hearing
level in a certain frequency. We also excluded the children with
grade 4 adenoid enlargement as this is the confounding factor
for persistent OME, so that we can prove the persistent OME
is purely due to AR.

Conclusions

There is a high prevalence rate of AR among children with
OME which clarifies their association as intended by one of the
objectives of this study. Allergic rhinitis children with OME had
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