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Highlights
® The most common cause of school children hearing loss is CHL due to OME

e Hearing loss is a serious problem among children that needs more care and attention
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diagnosed for the first time in primary school children.

Methods: A cross-sectional study has involved 624, randomly chosen, primary school
children. The children have undergone hearing screening using tympanometry, and pure tone
audiometry screening in order to detect the children with undiagnosed hearing loss.

Results: Six hundred and twenty-four children underwent tympanometry which showed that
481 children have type A Tympanogram, 39 have type C, 16 have type A in one ear and type
C in the other, 78 have type B, and 10 of them have type B in one ear and type C in the other.
Then all children underwent pure tone audiometry screening and this showed that 565 children
have responded to 20 dB for all frequencies, 42 have not responded to 20 dB at any frequency,
27 of them are from those children with type B Tympanogram, 10 children have not responded
to 20 dB for frequencies >2000 Hz, 7 of them have not responded to 20 dB at any frequency in
one ear with normal responses in the other.

Conclusion: School age hearing screening is an important procedure to detect hearing loss in
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children in order to manage hearing loss as early as possible and avoid its consequences.
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Introduction

ormal hearing is considered a main fac-

tor in the psycho-social development of

children, it plays an important role in all

stages of life, because it is very essential

for speech-language development, com-
prehension, reading and writing capabilities, and for
good learning and academic performance. Normal hear-
ing is attained through proper functioning of the outer,
middle and inner ear, in addition to the auditory central
pathway [1].

Hearing loss has a significant impact on the individu-
al and the society, especially in children. Even a slight
hearing loss in children (any loss >20 dB) can affect
speech-language development, social abilities, and self-
image [2]. Many cases of hearing loss in school age are
misdiagnosed and may be identified late, so they can
cause delay in speech-language development and affect
socio-academic performance before they are diagnosed.

Later in life, any degree of hearing loss will cause
learning difficulties, reading disorders, vocational prob-
lems, and affect motives and competitiveness which may
impact the individual’s academic performance and job
choices. These factors may impair the psychological sta-
tus in term of in the negatively status of the individuals,
push them towards isolation, and cause problems in their
communication skills [3].

The World Health Organization reports reveal the
prevalence of mild hearing impairment in the region of
the Middle East and North Africa region at 4.5% (Preva-
lence range: 2.0-10.4%) and 2.8% (Prevalence range:
1.2-6.7%) for boys and girls within the age range of 5-14
years, respectively, while the prevalence of moderate to
severe hearing impairment is reported as 0.8% and 0.5%
for boys and girls, respectively [4].

Many researchers [5, 6] report that neonatal hearing
screening programs cannot detect 10 to 20% of cases of
permanent late onset childhood hearing loss. The preva-
lence studies for children hearing loss in the United
Kingdom reveal that for every 10 children with perma-
nent bilateral hearing impairment of greater than 40 dB
HL detected by universal newborn hearing screening,
other 5 to 9 children would manifest such hearing im-
pairment by the age of 9 years [7]. One of the school
hearing screening programs indicate that 2.9% of chil-
dren at schools may have a significant hearing loss that
requires management such as consultation with parents,
referral to education services, watchful waiting, medi-
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cal and surgical treatment, and amplification, while 2.2%
are identified to have hearing loss for the first time [8].

Screening is identified as a simple, fast, and low-cost
process that can identify individuals who, more likely,
have impaired tested function. Upon failing this test,
the individual should be referred to more complex di-
agnostic procedures. Hearing screening aims to detect
individuals with any degree of hearing loss to refer them
to undergo more comprehensive hearing assessment [9,
10]. Newborn hearing screening is considered a main-
stay of health systems in many countries all over the
world, whereas hearing screening for school children
is still less common, and is just utilized in highly de-
veloped countries, such as USA, Australia, China, and
a few European countries as an opportunistic program
[11]. Unfortunately, in Syria we still do not have formal
screening programs carried out by the governmental au-
thorities, which causes the lack of information needed to
follow up with children with hearing loss.

Hearing screenings should be done in schools [12], as
large numbers of children of many ages are easily ac-
cessible and screening can be applied quickly and eas-
ily, additionally, the cost of hearing screening compared
to services performed in other sectors of the health care
system is lower. School hearing screening provides the
opportunity to detect children with hearing loss that have
not been previously diagnosed.

Routine hearing screening of school children should be
considered in low- and middle-income countries [13],
because for children under 15 years of age, 60% of hear-
ing loss cases can be preventable. Early diagnosis and
interventions are essential to minimize the impact of
hearing loss on child development and academic perfor-
mance [ 14].

The most common causes of hearing loss during school
age [12] are minimal sensorineural hearing loss (SNHL)
which includes three different categories: 1) bilateral
SNHL with average air conduction thresholds between
20 and 40 dB in both ears, 2) high-frequency SNHL with
mean air conduction thresholds >25 dB at two or more
frequencies above 2 kHz in one or both ears, and 3) uni-
lateral SNHL with mean air conduction thresholds >20
dB in the impaired ear. Children with minimal SNHL
may complain of academic struggles (37% of hearing
impaired-children may repeat a grade) and suffer from
speech-language problems (4.3 times more likely to ex-
perience trouble in communication), in addition to social
and emotional sufferings (poor self-esteem, social isola-
tion and shyness) [15]. The other main cause of hear-
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ing loss during school age is due to otitis media with
effusion. Otitis media with effusion (OME) is defined
as fluid in the middle ear without signs or symptoms of
acute ear infection. The main corresponding factor to
OME is Eustachian tube dysfunction, and it may also
happen as an inflammatory response to acute otitis me-
dia. The conductive hearing loss associated with OME
is variable, fluctuating, and typically mild to moderate
in degree (15-50 dB HL across the frequencies of 500-
4000 Hz) [16].

This study aimed to detect the cases of first time diag-
nosed hearing loss in primary school children aged 6-9
years in four primary schools in Damascus, and isolate
cases of hearing loss caused by otitis media with effu-
sion and those caused by minimal SNHL.

Methods

An observational study (cross-sectional study) was
conducted to detect the prevalence of first time diag-
nosed hearing loss among school children in four pri-
mary schools in Damascus.

The study has included 631 children aged 6-9 years
(306 males and 325 females, the mean age is 7.6 years,
SD=0.35). These children are students at 1st, 2nd, and
3rd grade in four randomly chosen primary schools in
Damascus. All formal permissions were obtained from
the Directorate of Education in Damascus after proving
that this study causes no harm to the students and that it
conforms with the research ethical covenants.

The inclusion criteria for this study are the following:
the child should be co-operative with the researcher to
undergo the screening tests, has no previous history
of hearing loss, and does not use any kind of hearing
aids. This information was extracted from the parents
by sending them a simple survey the day before screen-
ing. This survey includes information about the child’s
previous medical and audiological history. Furthermore,
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the clinical examination of the ear should not reveal any
cerumen which cannot be extracted easily, any tympanic
membrane perforations, any kind of acute ear infections
or any kind of congenital deformities such as atresia or
severe stenosis of the external ear canal. The examiner
should make sure that the child has no cleft lip or palate
even if it is surgically repaired.

After applying these criteria, seven children were ex-
cluded (three children with cerumen impact which could
not be extracted in the classroom environment, two chil-
dren with a history of hearing loss and using hearing
aids and two children who did not co-operate with the
researcher and refused to undergo the tests) after the ex-
clusion of these children, the final sample of our study
was 624 children (302 males, 322 females, the mean age
7.51 years SD=0.34).

These 624 children underwent tympanometry using
the Audiometry and Tympanometry Screening device
(Interacoustics MT10©). Pressure range (—50 to +200
daPa) and pump speed (200 daPa/s) have been used to
detect the type of tympanogram and isolate the cases
with type B tympanogram which suggests the presence
of OME.

Then these 624 children underwent a pure tone audi-
ometry (PTA) screening using the screening that applies
20 dB pure tone for frequencies (500, 1000, 2000 and
4000 Hz) to detect any case of hearing loss that exceed
20 dB.

Results

The 624 children included in the study underwent tym-
panometry to detect the type of tympanogram and iso-
late children with OME. The results are demonstrating
(Table 1).

Then these 624 children underwent a screening PTA
applying 20 dB for frequencies (500, 1000, 2000 and

Table 1. Distribution of the study sample according to the type of tympanogram

Tympanogram type n %
A 481 77.10
One ear A, other C 16 2.55
c 39 6.25
One ear B, other C 10 1.60
B 78 12.50
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Table 2. Distribution of the ears according to pure tone audiometry screening
500 Hz 1000 Hz 2000 Hz 4000 Hz
(+) response 20 dB 1157 1157 1137
(~) response 20 dB 91 91 111

4000 Hz) for both ears, so we screened 1248 ears. The
result signed (+) if the child has responded to the tone
and (-) if he/she has not responded. The results have
been summarized in Table 2.

The children have been classified according to the PTA
as in Table 3.

The results shown in the previous tables (1 and 3) in-
dicate that 27 children (64.3%) among the 42 who have
not responded to any frequency are type B Tympano-
gram, so the hearing loss could be attributed to OME,
while hearing loss in the remaining15 children (35.7%)
could be due to minimal SNHL (Table 4).

Discussion

As you know, Syria is classified as a low-income coun-
try, consequently there is a lack of screening programs,
particularly hearing screening programs which include
younger students. So, this study was done to prove the
importance of school age hearing screening, to detect
children with hearing loss and manage their disability in
the proper way to avoid any retardation in their academic
performance that can affect their future.

The study sample included 624 children (48.4% males
and 51.6% females) aged (6-9 years). These children
have been selected according to inclusion criteria which
excluded children with any case of hearing loss diag-
nosed before, in addition to the exclusion of non-co-
operative students.

These students underwent tympanometry to detect the
type of tympanogram, and cases of OME that cause type
B Tympanogram were isolated. 77.1% of children have
type A Tympanogram, 6.25% have type C, 2.56% have
type A in one ear and type C in the other, 1.6% have type
B in one ear and type C in the other, and 12.5% have type
B in both ears. These results indicate that the percentage
of OME in one ear or in both is about 14.1%. This ra-
tio is statistically significant, and it can mainly be due to
Eustachian tube dysfunction among children of this age
group who usually suffer from adenoid hypertrophy and
recurrent upper respiratory tract infections. This ratio is
consistent with the international ratios of distribution of
OME among school children (11.2-18.3%) [16].

All children then underwent a screening PTA using
20 dB for frequencies (500, 1000, 2000 and 4000 Hz)
showing the following results: 90.5% of children have
hearing within normal limits (hearing threshold >20dB),

Table 3. Children classification according to pure tone audiometry

n %
Response to all frequencies 565 90.50
No response to any frequency in both ears 42 6.73
No response to high frequencies in both ears 10 1.60
No response to any frequencies in one ear 7 1.17

Table 4. Distribution of the no response to any frequency in both ears

n %
No response with type B Tympanogram 27 64.3
No response with any other type of Tympanogram 15 35.7
Total 42 100
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whereas the overall percentage of children who failed
the screening and referred to more comprehensive au-
diological assessment is 9.5%. This ratio is less than that
recorded in the same study done in Kyrgyzstan, 27.2%
[17], but more than the ratio of the United Kingdom sta-
tistics for children diagnosed with hearing loss for the
first time at school 2.2% [8]. 6.73% of children did not
respond to 20 dB on any frequency. 4.33% of children
did not respond to any frequency, and have type B Tym-
panogram, so their suspected hearing loss and their fail-
ure in the screening test may be due to OME, whereas
2.4% did not respond to 20 dB for any frequency and
have other types of Tympanograms so their suspected
hearing loss may be due to sensorineural etiology. The
ratio of 2.4% is very close to the screening ratios in the
United States for the same age group 3.5%-5.3% in
(2008) [14], but noticeably less than the ratio recorded
in another American study that depended on the screen-
ing program done in (1998) for age group (6-11 years)
12.2% [12]. This ratio also is more than these recorded
in two Iranian studies done in 2013 (0,7%—1%) [18],
and in 2020 (1.04%-1.14%) [19]. But in this study 1.6%
of the sample have not responded to high frequencies
(>2000 Hz) in both ears. This ratio is obviously less than
the ratios recorded in other studies on international level
12.3% [12]. This may be due to the usage of personal
music player devices, which are not that common in our
country for this age group; This helps lessen the ratio
of high frequency hearing loss which in most cases can
be due to noise exposure [20]. 1.12% of children have
not responded to 20 dB at any frequency in just one ear,
which indicates suspected unilateral hearing loss. This
ratio is less than that recorded in Bess study, 3% [21],
and that of Ross study, in the United States (3—6%) [22].
This study faced many limitations, for instance, there
were no newborn hearing screening results available, in
addition to the lack of information provided by the par-
ents in the surveys. In one of the schools, it proved diffi-
cult to provide a noise free location to perform the tests,
so the examiner was obliged to repeat the tests many
times to confirm the results.

Conclusion

Hearing loss is a serious problem. This study dem-
onstrates the prevalence of hearing loss in children of
school age in Syria enough to justify hearing screening
in schools and consider it as an important part of the
national health plan. The results encourage the health
authorities to develop national screening programs to
detect any case of hearing loss as early as possible and

Aud Vestib Res. Spring 2022;31(2):135-140

Auditory & Vestibular Research

mange it properly. This helps attain good hearing results
for children and good academic and social performance.
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