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ABSTRACT

Objectives:  To study the current status of hearing
impairment among children in the different pmvmccs of
Saudi Arabia, and to compare the findings with previous
studies carried out in the Kingdom and abroad. To study
the various risk factors related to hearing impairment.

Methods: A randomiy selected sample of 9540 children
were examined. A field work was carried out to
enumerate and number the various areas of the different
provinces of the Kingdom. A survey team performed
clinical examination and completed the questionnaire
form. The hearing was tested using free sound, speech,
tuning forks, pure tone and tympacometry. The data was
analyzed by x® test using EPJ. INFO Computer software,

Results: A total of 9500 children below the age of 15
years  were  selected. The prevalence of hearing
impairment was found to be 13.09% while 8.15% were at
visk of hearing impairment. The children from Southern

{20.67%) and Western (14.68%) provinces showed
significantfy higher prevalence. The prevalence of hearing
impairment was sigaificantly higher in children whose
parents were first cousin (16.4%) or a relative (12.42%) as
compared o non related (10.38%).

Conclusion: High prevalence of hearing impairment in
the children from Southern Provinces may be atiributed o
hereditary factors. The Western province does not show
high consanguinity and males are less than female in these
2 provinces. Several pre, peril and post natal risk factors
play an important part in pathogenesis of hearing
impairment.  Further investigations are wamanted to
identify potential risk factors associated with childhooed
hearing impairment in Saudi Arabia.
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earing impairment is a serious disabling
condition for the popuiation of any age, however,
its impact on childhood population is quite crucial.
Hearing impairment of even the mildest degree can
result in long lasting commmumicative, social and
academic deficits. It is well documented that
presence of hearing loss will interfere with the
acquisition, development and the use of Janguage.!
The greater the degree of hearing loss, the more
difficult it will be for the child to readily acquire
language through the auditory channel. The children
with hearing impairment are also found to have
poorer self-perceptions than the children of the same

age with normal hearing.? The most vital need in the
management of deaf child is early diagnosis, which
unfortunately does not often happen. A child
diagnosed before 6 months of age has a huge
advantage over one in whom diagnosis is delayed
until 18 months, therefore every effort should be
made to identify the child with hearing loss as early
as possible. The prevalence of childhood hearing
impairment varies widely in the children from
different popuiations. Naeem and Newton® reported
that Asian children were at high risk of
sensorineural hearing loss (SNHL) as compared to
non-Asian  children. Recent screening of  the
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Jamaican children showed the prevalence of hearing
impairment {0 be 4.9%, whereas it was higher
(8.7%) in the children from Tanzania’ Jacob ef alt
found the prevalence of hearing impairment in rusal
primary school children from south India to he
11.9%.
hearing impairment in British children to he 1.2 per
{000 whereas in Swedish children it was 2 per 1000.3
Parving and Christensen’  observed  that  the
prevalence of hearing impairment increased with
increasing age and it was found o be 5.32 per 1000
in Danish children. The prevalence of hearing loss in
the French children was reported to be comparatively
less; 0.54 per 1000 children under 9 years old."
Studies on the epidemiology and etiology of hearing
impairment in the children from Saudi Arabia started
only recently."2*  Considering the high prevalence
of hearing impairment in Saudi children reported in
earlier studies, this investigation was aimed to
determine the current status of hearing impairment in
the children from different provinces of Saudi
Arabia,

Methods. A comprehensive survey of 9,540 Saudi
infants, pre~school and school age children below 15
vedrs of age was carried out from January 1998 1o
December 1998, The subjects were selected from
Central, Eastern, Southern and Western provinces of
Saudi Arabia. The sample selection was randomly
designed, with representation of children from all the
socio-economic and demographic groups. Fieldwork
was carried out to enumerate and number the
administrative,  industrial, trading,  residential,
recreational and road areas of different provinces of
Saudi Arabia. Within each block selected, a random
starting point was chosen and the survey team
followed the predetermined route. Each survey team
included an Ear, Nose and Throat (ENT) specialist, a
nurse, a social worker and a field supervisor, After
obtaining permission from the family, the team
performed the clinical examination of the child and
completed a questionnaire with the help of parents.
‘The hearing impairment in the children was tested
using free field speech (esting and tuning fork tests.
Pure tone audiometry and tympanometry were used
for further confirmation of hearing status of the
children. The children “at-risk’ of hearing impairment
were detected using the methods reported earlier.”
The data was analyzed by x* test wsing EPL-INFO
computer software.

Results. Total subjects. A total of 9540 Saudi
children wese included in the study. There were 4189
(44%) male and 5351 (56%) female children (Figure
la). The complete distribution of total subjects with
maie:female ratio is given in Table 1.

Age category, The subjects were categorized in 4
age groups. The maximum number of children were
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Davis et al’ reported the prevalence of

in the age group >8 to 12 years (3613) followed by
>4 o 8 years (3431). There were 2054 children
below 4 years, whercas only 440 children were more
than 12 years of age (Figure 1b). The male:female
ratio was nearly the same in the age category of >4 1o
8 years, whereas the number of female subjects were
greater in the age categories >8 to 12 years and >12
years. However, in the age group of >4 years, there
were more male subjects than females as shown in
Table 1.

Provincial status.  The maximum number of
children were from the Western pravince (4038) and
the minimum from the Eastern province (647). From
the Central province, a total of 3800 children were
surveyed and from the Southern province 10335
children were included (Figure I¢). There were more
male children from the Central and Eastern
provinces, whereas there were more females from
the Southern and Western provinces (Table 1).

Consanguinity of parents. There were 1809
children whose parents were first cousins whereas the
parents of 2672 children were relatives. The parents
of 4439 children were not consanguineous {Tabie 1,
Figure 1d). The number of children whose parents
were first cousing was comparatively higher from
Southern (39.51%) and Eastern (37.55%) provinces
as compared to Central {15.23%) and Western
{14.24%) provinces. There was also a high
percentage of children from the Southern province
{43.76%) whose parents were relatives, whereas the
percentage of such children from Central, Eastern
and Western provinces was 29.92%, 17.61% and
23.85% (Figure 2).

Hearing impaired and at risk children. Out of
9540 children surveyed, 1241 (13.09%) were found
to be hearing impaired and 782 (8.15%) were at risk
of hearing impairment (Figure 3}, The prevalence of
hearing impairment was significantly higher in males
(13.84%} as compared fo females (12.35%).
Although females were slightly at higher (8.52%)
risk of hearing impairment as compared to males
(7.78%), this difference was not statistically
significant (Figure 3). The hearing impairment was
significantly higher in the children from Southern
(20.67%) and Western (14.68%) provinces as
compared to the chiidren from Central (9.65%) and
Eastern (9.89%) provinces {(Figure 4). However, a
large number (36.47%) of children from the Eastern
province were found to be at risk of hearing
impairment.  The at-risk children from Western,
Central and Southern provinces were 7.02%, 5.97%
and 3.28% (Figure 5). The prevalence of hearing
impairment was significantiy higher in the children
whose parents were first cousing (16.14%) or
relatives {12.42%) as compared to the children whose
parents were not related (10.38%, Figure 4). The risk
of hearing impairment was also significantly higher
in the children whose parents were cousins (17.74%)
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Figure § - Percentage frequency distribution of total subjects according
to (A} sex, (3) age category. (C) provincial status and (I3)

consanguinily of parents.

Table 1« Detwils of subjects sex, age calegory, region and the
consanguinity of parents,

Subjects Male Female ¢ Total
| Number (%) | Number {%)
Total number 4189 4394 3341 56.09 9340
Age category:
Uipto 4 vears 1108 53.94 046 46.06 2054
>4 {0 8§ years 1749 5097 1682 49.03 3431
>8 1o 12 years {251 34.60 2364 6540 3615
>12 vears 81 1841 359 81.59 448)
Province:
Central 2067 54.39 1733 45.61 3800
Fastern 330 5000 ¢ 317 4900 647
Southern 360 3478 675 65.22 1035
Western 1432 35.29 2626 6471 4058
Consanguinity of Parents:
Cousin #1535 4505 994 54.95 18089
Relagive 1211 4532 1461 54.68 2672
Not related 1890 43.58 2549 57.42 4439
Unknown 273 44.03 3T 5597 620
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Figure 2 - Consanguinty of parents. of the children from different

provinees of Saudi Arabia.

Figure 3 - Prevalence of childhood hearing  impairment and  the
chifdhood population at risk of hearing impairment.
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Figure 4 - Prevalence of hearing impairment in the children from (a)
different provinces (b) with different consanguinity of parents

and () of different age group.

Figare 5 - Percentage of children al risk of hearing impairment, from (a2)
different provinces (b) with different consanguinity of parents
and (¢} of different age group.
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or relatives (7.11%) as compared to the children
whose parents were not consanguineous (5.2%,
Figure 5}. The prevalence of hearing impairment
was higher in the children of the age group >4 o 8
years (14.74%) followed by the children >12 vears
(13.63%) and below 4 vyears (13.53%). The children
in the age group >8 to 12 years showed significantly
less hearing impairment (10.94%, Figure 4). The
children below 4 years (9.34%) and above 12 years
(9.31%) of age showed a higher risk of hearing
impaisment whereas the risk of hearing impairment
in >4 1o 8 years and >8 to 12 years groups was found
to be 7.51% and 8.04%. (Figure 5).

Discussion. The prevalence of hearing
impairment observed in the present investigation is
comparatively higher than reported by earlier
investigators from Saudi Arabia.'''2% Male children
showed a higher rate of hearing impairment, this
concurs with earlier studies which suggests that male
children may have a higher incidence of some of the
risk factors associated with hearing impairment. #4536
The higher incidence of hearing impairment shown
from the Southern and Western provinces is probably
due to several sociocconomic and demographic
factors, Lee et al”? reported a greater risk of bilateral
hearing loss in the children living in crowded
housing conditions as well as in those whose parents
had low educational attainments. The higher
incidence of hearing impairment found in the
children whose parents were first cousins or relatives
may be due to the fact that there is a close association
between comsanguinity and the incidence of hearing
loss as has been reported earlier.’6#¥ Recently
several Investigators have suggested the role of
inheritance in the development of childhood hearing
impairment. Darin et al® reported that in 33% of the
hearing impaired children the causative factor was
hereditary. A hereditary origin was observed in 21%
of the children with severe to profound hearing loss.
Another recent study also suggested the etiology of
hearing loss to be genetic in 40% of the children.
Parving and Christensen® found that the major factor
for permanent hearing loss in Danish children was
inheritance. They also observed an increase in
inheritance-induced hearing loss from 20% in 1977-
1981 to 37% in 1982-1986. The high prevalence of
hearing impairment in the children from the Southern
province may be attributed to hereditary factors.
However, the high prevalence of hearing impairment
in children from the Western province may not be
explained by consanguinity of parents alone.
Moreover the percentage of male children was also
less in these 2 provinces, hence male sex alone is not
responsible as a sole risk factor for the hearing
impairment.

In conclusion, there are several prenatal, perinatal
and postnatal risk factors which play an important
role in the pathogenesis of hearing impairment,>922

786 Saudh Medical Journal 1999; Vol. 20 (10)

B2 Fyrther investigations are warranted fo identify
polential risk  factors associated with  childhood
hearing impairment in Saudi Arabia.
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