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Abstract- Communication, cognition, language, and speech are interrelated and develop together. It should 

come as no surprise to us that the key to intervention with deaf children is to establish, as early as possible, a 

functional communication system for the child and the parents. Early intervention programs need to be mul-

tidisciplinary, technologically sound and most important, it should take cognizance of the specific context 

(community, country) in which the child and family function. The main aim of this study was to obtain oral 

communication development regarding current status of the intervention (aural habilitation and speech ther-

apy)for children with severe to profound hearing impairment in Iran. A prospective longitudinal study was 

undertaken on a consecutive group of children with severe to profound deafness. Nine severe to profound 

hearing-impaired children out of the primer 42 cases, who were detected below two years old, had been se-

lected in the previous study to receive aural habilitation. The average of their speech intelligibility scores was 

near 70% at age 6, which was accounted as poor oral communication and only two of them were able to 

communicate by spoken language. An integrated intervention services continued again for one year and their 

oral communication skill was assessed by their speech intelligibility. The intelligibility test of children was 

recorded on audio-tape, when they read 10 questions such as where is your home. This can be answered only 

in one word. Each tape was presented to10 normal hearing listeners, and their task was to write down, the an-

swers in Persian orthography. At the beginning (at age 6) the average speech intelligibility score of these 

children was 72% and only two of them had score of 90% and 100%. At age 7, all of the severe groups were 

over 90%, and only two profound ones achieved the score of 48% and 62%. All of severe groups develop 

oral communication, but profound ones had a semi-intelligible speech and used Total communication. Oral 

communication development in severe to profound hearing impaired children is achievable in Iran, but needs 

integrated public services on aural habilitation and speech therapy. By providing such services, a considerable 

number of hearing impaired children would have a favorable chance to take part in regular schools and bene-

fit from equivalent social development with normal hearing peers. 

© 2009 Tehran University of Medical Sciences. All rights reserved. 

Acta Medica Iranica 2009; 47(5): 363-367. 
 
Key words: Speech intelligibility, development, hearing impaired children, oral communication  

 
Introduction 
 
Communication, cognition, language , and speech are 
interrelated and develop together. As children get older, 
they practice producing speech sounds, and they think 
about their environment in more complex ways. Their 
desire to communicate and their capacity for thinking 
complex thoughts motivate them to produce increasingly 
more complex language. 

At the same time, they are gaining more control over 
muscles that are used to produce speech, leading to an 

ability to put different kinds of sounds and syllables to-
gether to produce words. Their continuing speech devel-
opment makes them more intelligible, so people under-
stand what they are trying to say and are more respon-
sive to their needs. 

It is generally accepted that more than 90% of deaf 
children are born to parents who have normal hearing 
(1). It should come as no surprise to us that the key to 
intervention with deaf children is to establish, as early as 
possible,a functional communication system for the 
child and the parents.Meeting the needs of parents 
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around the time of diagnosis of disability among their 
children and emotional supports of them by community 
link team,play an important role in intervention for their 
children (2). It has been indicated that in low sicio-
economic level, communication methods were generally 
inappropriate with 41.3% of the mothers and 48.5% of 
the fathers (3). 

So,early intervention programmes not only need to 
be multidisciplinary,and technologically sound but also 
should take cognizance of the specific contex (commu-
nity,country) in which the child and family function (4) . 

The degree of oral Communication skills of the hear-
ing impaired children can be tested by means of speech 
intelligibility (5) oral language acquisition is highly de-
pendent upon what the deaf child can hear. Hence, ap-
propriate amplification and cochlear implants, provide 
deaf children with a means of accessing the auditory 
information that are essential for language development 
(6-7). It has been emphasized that speech intelligibility 
is one of the important feature of spoken language de-
velopment in severe to profound hearing-impaired child. 
Intelligibility refers here to “the degree to which the 
speaker’s intended message is recovered by the listener” 
(8) or “the comprehensibility of the specifically linguis-
tic information encoded by a speaker’s utterances” (9).  
Measuring speech intelligibility, however, is problem-
atic because intelligibility metrics are affected by a 
number of factors, including articulation / phonological 
aspects, suprasegmental factors, contextual, and seman-
tic / morphologic / syntactic feature (10-11).  

Analysis of individual speakers' intelligibility data 
revealed that sentence intelligibility scores were higher 
than word intelligibility scores (12).  

The main aim of this study was to obtain oral com-
munication development regarding current status of the 
intervention (aural habilitation and speech therapy) for 
children with severe to profound hearing impairment in 
Iran. 

 
Patients and Methods 
 
A prospective longitudinal study was undertaken on a 
consecutive group of children with severe to profound 
deafness in continuing with the previous survey from 
(2001-2006)  
 
Subjects 

Nine severe to profound hearing-impaired children 
out of the primer 42 cases, who were detected below two 
years old had been selected in the previous study to re-
ceive aural habilitation. 

Their mean average hearing threshold was (78.8 dB) 
in the better ear. The mean age at the beginning of audi-
tory habilitation was 17 months.(age range 7-24 
months). From July 2006 to October 2007 they got 7 
years old. The average of their speech intelligibility 
scores was near 70% at age 6, which was accounted as 
poor oral communication and only two of them were 
able to communicate by spoken language. All children 
had normal intelligence and co-operative parents. Work-
shops for parents, therapists and educators were pre-
sented by department of Deaf Education Social Welfare 
Rehabilitation University (Tehran, Iran) on correcting 
speech production and introducing group playing includ-
ing group singing with participation of normal hearing 
children. These songs were designed based on aural en-
hancement techniques to facilitate oral language learn-
ing. These children were also attended in regular pre-
school from 6 to 7 years old. 
 
Test procedure 

The procedure that can asses one of the aspect of oral 
communication skills such as speech intelligibility score 
was designed. The intelligibility test of children was 
recorded on audio-tape, when they read 10 questions 
such as where is your home. Which can be answered 
with one word only? Words of these 10 questions were 
compounded of fricatives (s-sh ...), back consonants (k-
g-gh...), and ...other consonants which their production 
was very difficult for hearing impaired children such as 
(R -Z) .These questions were read by each child were 
presented via speakers at a comfortable level to normal 
hearing listeners. 90 students of Shahid Beheshty Uni-
versity in 9 groups answered to these questions. Each 
child's tape was given to 10 students, the other tape was 
presented to another 10 persons .The listeners had the 
possibility of repetition and their task was to write 
down, the answers in Persian orthography .The mean 
score of control group (peer normal hearing) at age 6 
was determined 99.22% and because of their high score, 
we didn't test them again at age 7.  

 
Results 
 
At the beginning (at age 6) the average speech intelligi-
bility score of these children was 72% and only two of 
them had score of 90% and 100% (Table 1).  

At age 7, all of the severe groups were over 90%, 
and only two profound ones achieved the score of 48% 
and 62% (Table 1). Control group in the previous study 
achieved average of 99.22%at age 6, and we didn't score 
them again (Table 2). 
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Table 1. Descriptive Status of Studied Group 

SI 7 

years 

SI 6 

years 

BIT 

Hea

ring 

Loss 

Age Gender Case 

Number 

48% 40% 90 21 F Case 1 

62% 50% 90 18 M Case 2 

98% 90% 80 21 M Case 3 

90% 70% 70 7 F Case 4 

92% 66% 70 18 F Case 5 

100% 100% 80 20 M Case 6 

92% 80% 80 12 F Case 7 

94% 68% 70 24 M Case 8 

90% 84% 80 12 F Case 9 

SI = Speech Intelligibility  

 

 
Table 2. Descriptive Statistics for SI Score of the control 

Group  

S D Mean Max Min Number Age 

2.23 96.00 100 92 27 Age 4 

1.93 97.85 100 94 27 Age 5 

1.18 99.22 100 96 27 Age 6 
 

All in all, severe group develop oral communication, 
but profound ones had a semi-intelligible speech and 
used Total communication.   
 
Discussion 
 
Aural habilitation or the main intervention for hearing 
impaired children refers to verity of services and proce-
dures that are designed to help a person cope with the 
difficulties presented by a hearing loss. Aural habilita-
tion are used primarily with children who are hearing 
impaired from an early age .Because these children had 
no time to develop communication, the focus is to teach 
the missing skills in developing spoken language or oral 
communication. 

Oral communication development is highly depend-
ent upon the age of identification and intervention .In 
Colorado system, age of identification can be interpreted 
as almost synonymous with age of intervention (R13). In 
developing countries making the benefits of early inter-
vention is an elusive luxury, out of reach for infants born 
in these areas (R14). Thus deaf children, who experience 
significant disruptions in auditory input, are likely to 
show delays not only in the production of oral language , 
but in other important aspects of development such as 
visual attention (15). In our study, we didn't have access 
to the hearing impaired children below 6 months, and 
we selected the cases with age up to 2 years old. As 

Borg showed the degree of delay is related to the sever-
ity of hearing loss. Above 60dB HL oral language delay 
is more pronounced, probably due to a loss of hearing 
acuity (16). The average of hearing loss in the studied 
group was 78.8 dB and showed about 2 to3 years delay 
in spoken language development. Robbin and his col-
leagues indicated that on the basis of their analysis, deaf 
children were predicted to make half or less of the lan-
guage gains of their peers with normal hearing (17). In 
this survey case No 1 and 2 which were profound, 
showed half of the spoken language development in 
compare with others. Generally, normal hearing children 
during the period from 2-4 years of age move from ex-
pressing their ideas in simple telegraphic speech to be-
ing able to ask questions, use negation, talk about past 
and future events, and describe complicated situations 
(18). As mentioned before, our study was in continuing 
with our previous ones on this group, which showed that 
normal hearing peer group achieved adult like speech 
intelligibility around 4 years old while, the studied group 
showed 2-3 years delay in speech intelligibility devel-
opment (19). Metz and Samar in 1985 tried to measure 
speech intelligibility of severe to profound hearing im-
paired speakers by segmental and prosodic  speech char-
acteristics and showed a considerable distance between 
their scores and normal hearing children (9) .Our study 
indicated the same result. 

Waltzman and her colleagues in 2003 showed that 
children with cochlear implants developing oral fluency 
and the majority of them showed age appropriate recep-
tive and expressive language (20). 

On the other hand in developing countries special 
education services for hearing impaired children is very 
limited. For example there are only two special schools 
available for 3-5 years old children in Delhi (21). In Te-
hran, in the past two years only two inclusive schools 
established for hearing impaired children while ,we need 
more and more special education services based on oral 
communication teaching methods with proper assess-
ment technique to evaluate speech and language level of 
each child. As special education need high financial re-
sources, developing countries such as Singapore concen-
trated on early detection of childhood deafness, together 
with early and effective intervention to maximize the 
chances of successful integration into mainstream edu-
cation and society (22). 

In this survey we provide public services for 9 severe 
to profound hearing impaired children to enhance oral 
communication development, and 7 severe cases plus 
one profound could enroll in regular schools and one 
profound took part in inclusive schools . 
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Oral communication development has been investi-
gated in this study as a preliminary pilot study and 
should be supported by other studies on different aspect 
of speech and language development. Our next provi-
sion is to utilize more pilot study in early intervention in 
Iran to seek our problems and probably suggested some 
solutions. We agree with Olusanya, that pilot studies are 
necessary in each country to provide empirical data that 
will guide health care provider who wish to introduce 
such a program at any level of healthcare delivery (23). 
We also hope that it be possible for us to fallow these 9 
children in the next years and probe other aspect of their 
language development. In conclusion, oral communica-
tion development in severe to profound hearing impaired 
children is achievable in Iran, but needs integrated pub-
lic services on aural habilitation and speech therapy. By 
providing such services, a considerable number of hear-
ing impaired children would have a favorable chance to 
take part in regular schools and benefit from equivalent 
social development with normal hearing peers. In addi-
tion to this opportunity for a hearing impaired child and 
his or her family, financing an integrated public services 
at a nationwide level, will save other more investing for 
special school for deaf children in the future. 
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