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Hearing loss is one of the commonest birth 
defects. It is the third leading chronic dis-
ability following arthritis and hypertension 
[1]. Hearing impairment is a pervasive dis-
ability affecting nearly 250 million people 
in the world, and 75% of sufferers live in 
developing countries [2]. Hearing loss has 
become a common problem in industrial-
ized societies due to the combined effects 
of noise, ageing and heredity. Infection is 
an added factor contributing to hearing loss 
in developing countries. In other words, the 
problem is global.

The impact of hearing loss on the in-
dividual and society is significant. De-
velopment of hearing loss leads to severe 
handicap that affects the sufferer’s job, 
home and life with subsequent social and 
economic burden on the society. In children 
the problem is compounded since normal 
hearing is the primary source for acquisition 
of language, speech and cognitive skills.

There is no database about the magnitude 
and distribution of the hearing impairment 
problem in Egypt. A few academic studies 
confined to specific age groups or certain 
geographical areas have been conducted. 
Prevalence of hearing loss in schoolchildren 
was found to be 5.3% in Alexandria [3]
and 4.5% in rural areas [4]. A more recent 
study found hearing loss among 13.7% of 
schoolchildren in Ismailia governorate [5],
but they used only tympanometry to test for 
middle ear diseases. 

In order to plan for the prevention and 
management of hearing loss, the World 
Health Organization (WHO) and the Minis-
try of Health and Population took the initia-
tive to conduct a household national survey 
of hearing loss in Egypt. The outcome of the 
survey will help set the strategies and poli-
cies for hearing and ear care in Egypt. The 
national hearing survey in Egypt had the 
following objectives: to estimate the preva-

lence of hearing impairment and deafness 
among the Egyptian population; to study 
the causes of hearing impairment in relation 
to epidemiological parameters; to assess the 
availability of ear, nose and throat (ENT) 
and audiological services; and to suggest 
steps for the development of protocols for 
prevention and treatment of hearing loss to 
reduce deafness at the national level. This 
paper reports the prevalence of hearing 
impairment and deafness among the Egyp-
tian population and the causes of hearing 
impairment in relation to epidemiological 
parameters.




This survey was a household survey target-
ting the whole Egyptian population which is 
around 68.6 million according to the 2002 
population census. A sample was chosen 
based on the multistage stratified cluster-
ing technique. The strata were the Egyptian 
governorates. Statistical representation was 
based on 6 governorates as previous na-
tional projects sponsored by WHO have 
been carried out in only 4–6 governorates. 
Random sampling selected the following 6 
governorates: Alexandria, Dakahlia, Luxor, 
Marsa Matrouh, Minia and North Sinai. 
Clusters started at the level of districts and 
went down to apartments/place of residence 
which were considered the end-sampling 
units. At each level of sampling, simple 
or systematic random sampling techniques 
were used for randomization and repre-
sentativeness of the sample.

According to the estimated prevalence 
of hearing impairment derived from pre-
vious local studies [3–5], the minimum 
sample size required with 95% confidence 
interval and 1% error was 4000 individuals. 
As the population size differs from one 
governorate to another, selection was made 
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proportionate to size of the governorates. 
As the average number of residents in each 
unit in Egypt is 5.2 then a minimum of 
800 households were selected to reach the 
required sample size (Alexandria 1202, 
Dakahlia 1432, Luxor 117, Marsa Matrouh 
74, Minia 1101 and North Sinai 74). The 
sample was also adjusted according to the 
sex and age distributions of the Egyptian 
population.


The survey was conducted in 2 phases. 
Phase I was the field study to screen for 
hearing loss. The test battery included 
history-taking, ear examination, otoacoustic 
emission (OAE) tests and tympanometry. 
It is noteworthy to mention that the WHO 
recommendation is pure-tone audiometry, 
which is not suitable for children below 4 
years of age [6]. The current recommen-
dation is to use the OAE for screening as 
this is rapid, objective, needs minimum 
cooperation of the subject being examined, 
is easily taught to a nurse or technician and 
gives uniform data. The technique used in 
this survey was multifrequency distortion 
product OAE. Impedance audiometry was 
also used to test the middle ear and Eus-
tachian tube functions. The WHO ear and 
hearing disorders survey protocol with its 
forms and software material were used to 
conduct the survey [6].

Those individuals who were identified 
as having hearing loss in Phase I were 
included in phase II for further evaluation 
of their hearing problem. Patients were 
referred to tertiary centres where all or part 
of the following was carried out depending 
on the patient’s diagnosis: microscopic ear 
examination, full audiological studies (pure 
tone or brainstem audiometry depending on 
the age), computed tomography scan, and 
laboratory and genetic testing. The standard 
reference used to assess the degree of hear-

ing loss was the American standard adopted 
by the American Speech-Language-Hearing 
Association [7] which uses the following 
degrees of hearing loss and decibel (db) 
cut-offs (indicating the softest intensity 
that sound is perceived): mild (25–40 db), 
moderate (40–55 db), moderately severe 
(55–70 db), severe (70–90 db) and profound 
(> 90 db).

The field team was composed of audi-
ologists and ENT specialists. The personnel 
involved in the study had various stages of 
training following the steps and phases of 
the survey. This ensured the standardization 
of the procedures, data acquisition, record-
ing and analysis.

The data collected were processed and 
analysed using the SPSS, version 11. De-
scriptive statistics, chi-squared tests and 
nonparametric tests when applicable were 
used to study the associations between hear-
ing impairment and related risks. Signifi-
cance was set at the 5% level.



The hearing loss detected in phase I was 
19.81% of the tested sample. Hearing loss 
detected in phase II was 16.02%. Therefore 
there were 3.60% (144 subjects) false posi-
tive results with OAE.

Comparison between the governorates 
and the whole sample as regards occurrence 
of hearing loss showed a very significant 
statistical difference ( 2 = 30.14, P < 0.001), 
indicating differences in the occurrence of 
hearing loss between governorates. Compar-
ing each governorate with the total sample 
there was a significant difference between 
the total sample and Alexandria, Daqahilia 
and Marsa Matrouh governorates. Also by 
calculating the 95% confidence interval for 
each governorate separately, it is clear that 
Alexandria, Daqahilia and Minia results 
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are nearest to the true estimate of the whole 
population of those governorates (Table 1).

There was no statistically significant 
difference in the sex distribution among 
the different age groups or between dif-
ferent governorates ( 2 = 6.07, P = 0.53).
Thus sex had no effect on the occurrence 
of hearing loss across different age groups. 
However there was a significant statistical 
difference in the occurrence of hearing loss 
both in males ( 2 = 105.40, P < 0.001) and 
females ( 2 = 164.44, P < 0.001) between 
the age groups (Table 2). Thus age had an 
effect on the occurrence of hearing loss. 
There were 2 peaks of higher frequency 
of hearing loss: 0–4 years (22.4%) and 
> 65 years (49.3%). Moreover, there was 
a statistically significant difference in the 
absolute age between the normal popula-
tion and those with hearing loss in males 
(Kruskal–Wallis H = 11.38, P < 0.001) 
and females (Kruskal–Wallis H = 50.61, P
< 0.001) indicating that age was probably 
higher in the hearing loss group.

Bilateral hearing loss was present in 
75.98% of those with hearing loss and uni-
lateral hearing loss was present in 24.02% 
(12.2% and 3.8% of the whole sample 
respectively). The frequency of right ear 

hearing loss was 86.7% and left ear hearing 
loss was 89.2% out of the 641 subjects diag-
nosed with hearing loss. Table 3 shows that 
in each age group the frequency of bilateral 
hearing loss was statistically significantly 
higher than unilateral hearing loss ( 2 =
52.52, P < 0.001). In unilateral hearing loss 
there was no statistically significant effect 
of age on hearing loss being right or left ear 
hearing loss ( 2 = 6.30, P = 0.5).

Hearing loss tends to be a bilateral con-
dition: a fact that increases the burden of 
the problem. The frequency of bilateral 
“advanced” hearing loss, which includes 
severe, profound and total hearing loss, 
occurred in 8.3% of those with hearing loss 
(Table 4).

Conductive hearing loss was found 
in 64.1% of the group with hearing loss 
(10.3% of the whole sample), sensorineural 
hearing loss in 33.5% (5.4% of the whole 
sample) and the mixed type in 2.3% (0.4% 
in whole sample) (Table 5) There was no 
statistically significant difference between 
males and females in the frequency of the 
different types of hearing loss.

There was a statistically significant dif-
ference in the degree of hearing loss in right 
ears by age group ( 2 = 137.46, P < 0.001) 
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and by absolute age when tested by non-
parametric methods (Kruskal–Wallis H = 
92.97, P < 0.001) indicating that age had an 
effect on the degree of hearing loss (Table 
6). Similar results were obtained for the left 
ear (data available on request).

We identified 19 causes of hearing loss 
in the current survey; 9 were related to 
conductive hearing loss and 10 were sen-
sorineural hearing loss. Table 7 shows the 
common causes of hearing loss found in the 

study. The 3 commonest causes were otitis 
media with effusion (30.7%), presbycusis 
(22.7%) and chronic suppurative otitis me-
dia (13.2%).

Individuals found to have hearing loss 
required different lines of management 
(Table 8). Most of the group needed medi-
cal treatment (250/641, 39.0%) and 159 
(24.8%) needed hearing aids: 114 needed 
bilateral treatment and 45 unilateral. Of 
those who needed hearing aids before the 
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survey, only 8.8% (14 out of 159) used them. 
Surgical treatment for hearing loss was 
needed by 143 of the 641 subjects (22.3%): 
the commonest indications were middle ear 
infections and otosclerosis. There were only 
7 (1.1%) individuals who had had speech 
training, however 11% actually needed such 
training. There were 11 patients who could 
benefit from cochlear implants. Of these, 8 
were under 20 years (7 had congenital or 
hereditary hearing loss and were prelingual; 
1 had hearing loss caused by auto-immune 
disease and was post-lingual) and 3 patients 
were > 50 years (2 who were 50 and 73 
years had presbycusis and 1 who was 67 
years had noise-induced hearing loss).

Table 9 shows the distribution of the 
hearing loss according to hearing aid needs 
in the left ear and surgical needs, and age 
group.



In Egypt there have been no national surveys 
on the prevalence of hearing loss and deaf-
ness. There have been hospital-based and 
academic studies which give an idea about 
the magnitude of the problem [3–5,8,9]. 
The current survey shows that the preva-
lence of hearing loss in Egypt (16.02%) 
is higher than many other countries, both 
developed countries such as the United 
States (9.6%) [10] and developing countries 
such as Indonesia (4.6%) and Sri Lanka 
(8.8%) [11]. The rate is also higher than that 
of Oman (5.53%) [12] and Saudi Arabia 
(13%) [13], which as Arab countries have 
ethnic, cultural and traditional similarities 
to Egypt. It should be noted that the Saudi 
study included children only.

There was a significant difference in 
the occurrence of hearing loss between 
the different governorates selected. This 
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difference could be attributed to the dif-
ferences in hearing loss in each age group, 
especially presbycusis in the older groups. 
The highest rate of hearing loss was found 
in Marsa Matrouh 25.68% followed by 
Alexandria 20.13% and the lowest in North 
Sinai 13.51%. Noise could not explain the 
difference since North Sinai and Marsa Ma-
trouh are both coastal areas and not noisy 
environments. It should be noted that both 

areas with the highest frequency of hearing 
loss were screened by the same team and 
it is possible that this could have made a 
difference.

Sex had no effect on the occurrence 
or any other parameters of hearing loss. 
However, age had a significant role in the 
occurrence of hearing loss. It is well known 
that physiologically hearing loss increases 
with ageing and our results bear this out. 
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The fact that the age group 0–4 years had 
a high frequency of hearing loss (22.4%) 
should draw attention to the importance 
of screening this age group: this should 
include neonatal screening and preschool 
screening. The identification of hearing 
problems earlier carries the best prognosis 
for treatment and rehabilitation through 
speech and language training and hear-
ing aids. A neonatal screening programme 

at Ain Shams University [14] found 5% 
of neonates had hearing loss screened by 
OAE, which compares with 2.5% in the 
current study. The higher incidence in the 
Ain Shams study may be due to differences 
in the sample and possible false positive 
results with OAE.

The prevalence of hearing loss in 
schoolchildren (6–12 years) was almost 
10% which is higher than rates reported in 
previous studies in the country of 5.3% [3]
and 4.5% [4]. Attention should be directed 
to what has caused such an increase and 
how to tackle this issue.

International statistics for children 
with hearing impairment are reported to 
be 2–6/1000 live birth [15]. Bess et al. 
[16] reported 11.3% prevalence of minimal 
sensorineural hearing loss in school-age 
children and Niskar et al. [17] found that 
14.9% of children had either low frequency 
or high frequency hearing loss in a hos-
pital-based study. In the Saudi study the 
prevalence of hearing loss in age group 
5–15 years was 13% and the commonest 
cause was otitis media with effusion [13].
As for adults, in the United States [18] hear-
ing loss prevalence was: 4.6% in those aged 
18–44 years (our data 12.9%), 14% in those 
45–64 years (our data 27.7%) and 54% in 
those over 65 years (our data 49.3%). Our 
figures are higher in the younger age groups 
but the same for those over 65 years. It 
seems that age has the same effect in both 
societies, but there are different causes in 
the younger groups, for example different 
infection rates, particularly otitis media in 
children.

Neither the side of the disease nor the 
sex had an effect on the degree of hear-
ing loss. Age however did have an effect; 
younger ages had milder degree of hearing 
loss, older subjects had more severe hearing 
loss. Hearing loss is usually difficult to 
detect due to its “invisible” nature. Mild 
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hearing losses may not be noticed and even 
moderate losses may not impose a problem 
for people with excellent perceptual abilities 
and good coping skills. However, children 
are different and the problem is more com-
plex since many children are considered to 
be suffering from psychological problems 
and in fact their psychological problems 
are due to hearing loss. Therefore, the early 
diagnosis requires screening programmes in 
order to identify those with hearing impair-
ment.

In Egypt previous studies have pointed 
to hereditary and infection as the main etiol-
ogies of hearing loss [19]. It is reported that 
in the Western literature about 24%–39% of 
the causes of hearing loss are due to genetic 
factors [19]. In the current survey the com-
monest cause was otitis media with effusion 
which accounted for 30.7% of people with 
hearing impairment: the peak age group 
was 0–4 years followed by 5–14 years. The 
condition usually starts as acute otitis media 
which is very frequent before the age of 3 
years and almost 75% of children before 
the age of 10 years would have experienced 
1 or more attacks of acute otitis media 
[20,21]. The commonest sequela of acute 
otitis media is otitis media with effusion 
with conductive hearing loss.

Chronic suppurative otitis media with-
out cholesteatoma was the cause of hearing 
loss in 17.6% of cases. Eustachian tube 
dysfunction had 2 peaks at 5–25 years and 
35–45 years. The highest was at 5–14 years 
which explains the high incidence of otitis 
media with effusion in this age group and 
higher incidence of chronic suppurative 
otitis media in the later age group. 

Most of the causes of hearing loss, 
whether congenital, traumatic or inflamma-
tory, are preventive. Patients suffering form 
degenerative and neoplastic causes of hear-
ing loss can be rehabilitated. Accordingly, 
diagnosis and early detection of the causes 
of hearing loss is vital in order to prevent, 

cure, stabilize or rehabilitate such cause of 
hearing loss.

A large proportion of our sample with 
hearing loss (39%) needed medical treat-
ment. This indicates that hearing loss is 
mainly a medical problem. Therefore, the 
prevalence of hearing loss can be decreased 
by improvement of the diagnostic and treat-
ment abilities of health providers especially 
at the primary care level, where the costs 
needed to tackle the problem should not be 
high.

About 25% of our sample needed hear-
ing aids. Of those who already knew they 
needed hearing aids, only 8.8% used them. 
Patients may have refused using hearing 
aids for cosmetic, traditional or cost reasons 
or aids were not available. The infrequent 
use of hearing aids is a very serious issue, 
especially among the younger age groups 
who need language development: in the age 
group 0–4 years in our sample 8.6% needed 
hearing aids. In the United States only 20% 
of those who may benefit from hearing aids 
wear them [22]. Approximately 12 million 
Americans use hearing aids but of these 
only 8 million use them regularly. It seems 
that people around the globe have the same 
attitude towards the use of hearing aids.

Language and speech training was need-
ed by 11% of our sample but only 1.1% were 
receiving it. There is a great need therefore 
for the provision of services for speech and 
language training and for more qualified 
personnel, especially in remote areas.

Surgery was needed by 22.3% of our 
sample. The commonest age groups needing 
surgery were from 15 to 45 years. These are 
among the productive working years of peo-
ple. The commonest indication for surgery 
was middle ear infection but most such ear 
infections can be prevented or the predis-
posing factors can be treated early. If this is 
done, then such surgery can be avoided thus 
reducing costs and decreasing absent days 
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from work and school. Therefore, the health 
authorities should improve the primary care 
services regarding diagnostic and medical 
treatment of ear infections.

Cochlear implants are needed for patients 
with bilateral profound to total hearing loss 
who cannot be fitted with hearing aids 
[23,24]. Because treatment with cochlear 
implants is expensive (Egyptian pounds 
150 000–200 000; US$ 1 = 5.7 EGP) then 
it is better to implant younger patients. A 
study at Ain Shams University found that 
67 per 10 000 population suffered from 
severe disabling hearing loss [19]. It was 
also found that 30% of this population did 
not benefit from hearing aids and needed 
cochlear implants (0.2%) which is the same 
found in our sample.



The Ministry of Health and Population 
should focus on hearing screening in ne-
onates and preschool children in the future 
health planning since there was a high in-
cidence of hearing loss in these young age 
groups.

Since medical treatment is the mainstay 
of hearing loss management, improvement 
of the diagnostic and treatment skills of 
health service providers, especially at the 
primary care level, could considerably re-
duce the incidence of the hearing loss. The 
health authorities should integrate hearing 
and ear care in primary care centre pro-
grammes. Such care will decrease the direct 
and indirect cost of the hearing impairment 
problem.

The media and nongovernmental or-
ganizations should play a role in patient 
education and awareness of the hearing loss 
problem and focus on the use of hearing 
aids. The government needs to increase the 
subsidy of hearing aids. Since the cost of 
cochlear implants is high and most of the 
causes can be prevented, attention should be 
directed to preventive programmes. 



This work was supported by a grant from 
the World Health Organization Regional 
Office for the Eastern Mediterranean.
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