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ABSTRACT
Objectives: Deaf and hard-of-hearing children are slow in language development, and language
deficits are common in hearing-impaired children. Here, all areas of the language, including
syntax, morphology, phonology, semantic and pragmatic, are involved, and this leads to a
deficiency in reading and academic skills. Evidence shows that through early intervention, we
can minimize or eliminate problems of children with hearing loss. Early intervention teaches
parents how to communicate with their disabled child.
Methods: Internet search in databases including ISI Web of Knowledge, Embase and Pubmed
from 1990 to 2014 was conducted. Key words such as children with hearing loss, deaf children,
hard-of-hearing, family education program(s), early intervention, early detection, family’s
approach, parent’s approach, and parent’s education program(s) were searched.
Results: A total of 100 articles were initially found, and only 20 articles were finally selected
for the study. The inclusion criteria for the study were as follows: the article should be
interventional and written in English and should be published between 1990 and 2014.

Keywords:
Early intervention, Early
diagnosis, Hearing loss,
Family-centered programs

Discussion: Research showed the effectiveness of early intervention in the early development
of language and vocabulary. In addition, early detection of hearing loss in the first 6 months of
age has a positive impact on children and families interactions and consequently, on language
and vocabulary development. The primary focus in the implementation of early intervention
services is to reduce the negative effects of risk factors and facilitate optimum development
over time. Finally, the combination of early diagnosis and early intervention for children with
hearing impairment is necessary.
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1. Introduction

earing loss is a disabling condition in
children that reduces the resolution capability of speech inquiry and disturbs
the correct understanding of speech and
learning [1]. Each year, over 718,000
babies are born with bilateral permanent
hearing loss or obtain it in the early months of infancy.
On an average, 2000 children with permanent hearing
loss are born every day or obtain it during the early
months of infancy [2]. Failure to detect hearing loss in
its initial stages can negatively affect speech, language,
cognitive and psychosocial development, and consequently, damage vocational attainment, particularly
during the growth period [3]. In addition, hearing loss
leads to unpleasant experiences in families and expose
them to stress. The birth of a child with hearing loss has
a feelings for parent which looks like an experience of
bereavement [4]. Therefore, among all sensory disabilities in early childhood, permanent hearing damage from
birth or during infancy is an important issue [3].
In the auditory system, the period when the brain’s plasticity is high and ready to develop through stimulation is
considered to be critical. Therefore, it is assumed that due
to the rapid advancement of the brain in the plasticity period
in early life, a child can acquire age-appropriate speech and
language abilities when stimulations are presented in this
sensitive period Since neuroplasticity decreases with age, it
is logical to believe that the capacity of children to acquire
these abilities is limited with time [5].
Lack of auditory sense reduces sensory stimulations of the
brain. In addition to preventing auditory learning, sensory
deprivation also prevents the nerve growth and reduces
brain plasticity. Moreover, this pauses the growth of the
auditory centers and destroys the auditory ways [6]. The
development of language in deaf and hard-of-hearing children is relatively slow, and linguistic deficits are commonly
seen in hearing-impaired children. Deficits in all areas of
language, including syntax, morphology, phonological, semantic, and pragmatic aspects affect the reading and academic skills of hearing-impaired children [7]. However, the
following three factors can facilitate oral language acquisition in children with all levels of hearing loss: 1) Early detection of hearing issues through universal auditory screening program for newborns; 2) Early intervention; and 3)
Advances in auditory technology.
In Singapore, auditory screening is performed in approximately 99.95% of children from birth to 6 weeks. Hearing
aids can also be used from 1.5 months of age [8]. In 2013,
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Amiri and colleagues conducted a study on 25073 children
in Ahvaz and reported that 92% of newborn hearing problems is diagnosed before 3 months of age [9].
Among the various hearing aids, cochlear implantation
is widely used in hearing-impaired children. Cochlear implants help people with deep sensorineural hearing loss to
attain a high level of speech perception. However, many
individual variables affect the use of cochlear implantation
and the perception of spoken sounds. In pre-linguistic children who have been diagnosed with profound sensorineural hearing loss, cochlear implants can provide a great opportunity to learn the expressive language [10]. With early
identification of hearing impaired children, early interventions have also led to more natural approaches. In these approaches, parents and caregivers are used as the providers
of medical services [11].
Today, family training is essential for every family having children with special needs. From this point of view,
designing and formulating family-oriented educational
programs is of importance. Educational programs for family increase awareness and skill-training and help parents
improve their interactions with their child [12]. After the
diagnosis of hearing impairment (deaf/hard-of-hearing)
in children, a suitable, personalized, objective and welldefined treatment plan is needed. For an infant or young
child is deaf or hard of hearing D/HH to reach their full
potential, intervention personal carefully planned should
be performed, by means of care providers with the knowledge and skills of optimal and services based on research,
best practices, and proven models. EI service provider is
complicated and requires an individual to respond to the
identified needs of children and families [13].
Evidence show that early interventions provide necessary
conditions for the young children (birth to 36 months of
age) to eliminate barriers to growth and minimize or eliminate other problems of hearing-impaired children. Early
intervention facilitates and accelerates the overall development of the children through providing education that other
children normally acquire. It teaches families how to communicate with their children with special needs and provide
education services for them [14]. Vygotsky (1986), who is
one of the most influential thinkers in developmental psychology, believes that the development of an individual is a
social process during which children’s interaction with others changes them from a creature who responds to stimulation to a thinking human being who is a part of society. In
his view, these changes are rooted in children’s culture and
obtained through the use of unique oral language [15].
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Since the interaction between the child and the family
is important for the development of linguistic and mental
skills of children, a part of recent research in psychology
have focused on this aspect.
One of the most interesting studies in this context is the
study by Fantuzzo and McWayne (2002). Their study
was conducted in the North-East urban educational areas
of the US, which comprised mainly low-income African
Americans families. They used various quantitative tools
for evaluating the interaction of families with children, the
child’s learning style, lexical development, and behavior of
children in the class. They found that the interaction of parents with children has a strong positive effect on the child’s
learning and behavior in the classroom. They concluded
that home interactive activities such as reading to children,
asking children regarding their activities in school, and
training courses with them, have the strongest relationship
with academic achievement of children in the future [16].
Rasinski and Stevenson (2005) evaluated the effect of
parent training in increasing the verbal abilities of firstgrade children with hearing impairment. In this study,
the experimental group consisted of 15 parents who received direct education through books, pamphlets, and
consolidated guides. The control group consisted of 15
families that received only general advice in school. After
11 weeks, the reading ability of children increased significantly in the experimental group than the control group.
It was also found that any educational program that is designed for parents should have these 8 characteristics: 1)
The program should be significant for parents; 2) The program should be appropriate for suffering children in terms
of their development; 3) Educational program should
be based on the school curriculum or skills that parents
like; 4) Learning educational materials should be easy for
parents; 5) The program should not take too much of the
family time; 6) The program should be designed for each
family member separately and proprietary; 7) Counseling
should always be included in the program; 8) Situations to
practice the learned skills should be created.
The linguistic interaction of parents with their hearingimpaired children takes a more complex shape due to problems in communication and mental states of the family.
Desley and Perlmtor [17] found that children of parents
who were qualified in comprehensive communication, i.e.,
using speech, writing with fingers, and using hand signs,
scored more in psychometric tests of self-confidence than
children whose parents had only verbal communication.
Even communications between the second and third members of the family with hearing-impaired children have an
effect on these children’s ways of communication [17].
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In a descriptive study of 10 families with hearing loss,
Norton (2000) investigated the impacts of interaction
between grandparents and child. He found that the understanding of the child, his/her acceptance, and support
from the grandparents helped the children to be better
involved in family life and activities. Speech therapists
and teachers also played an important role in guiding
parents to solve frequent problems with their hearingimpaired children [15].
Knowles (2008) investigated the parent’s perceptions of the effect of early intervention on facilitating
the transfer of children from home to school. He found
that the parents viewed early intervention as a great
responsibility that guided parents in providing transparent and comprehensive information and involved
them in the treatment. In this study, parents reported
that among the pressures they face during the children’s growth period, communication problems with
experts, including lack of provision of clear information, insufficient training, lack of adequate support to
parents, and fear of the other factors, are problematic
and stressful [18]. Given the role of early intervention
in reducing the negative effects of hearing loss on the
acquisition and development of speech and language,
as well as the role of parents in carrying out these interventions, we tried to consider the previous studies
in the field of early intervention and treatment based
on parents of the hearing-impaired children.

Methods
For this systematic review, databases such as ISI Web
of Knowledge, PubMed and Embase were searched for
articles in the period from 1990 to 2014. Key words
like hard-of-hearing, deaf children, children with hearing loss, family’s approach, parents’ approach, parents’
education, program(s), early detection, family education
program(s), and early intervention were searched.
In order to increase the scope of the search, the references of the selected studies were further examined to
find more related articles. The abstracts of articles were
evaluated by the authors. The primary criterion was
whether the paper accounted for the researcher’s questions or not. The second stage of selection was based
on the following criteria: Articles are written in English.
Article design type should be randomized controlled
trial, case report, case series, pre/post, observational, and
clinical consensus. Measurements of study include early
intervention and the role of parents in treatment.
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Table 1. The main clinical results of the studies reviewed

Type of Hearing
Loss

Sample

Reference Number
[5]

12 to 38
months

30-minute parent
- child recording
sessions

Congenital bilateral
and profound sensorineural hearing
loss

Children 34
months to 38
months

Nicholas &
Geers

[19]

The effectiveness of early
intervention depends on its acceptance by families.

Family interventions with
children

32 moderate hearing loss, 17 severe
hearing loss, and 32
profound deafness

105 parents of
children with
hearing loss

Young et al.

[20]

Professionals should use family’s
comments in determining their
intervention.

Family-centered
early intervention
program

120 mothers and
60 experts who
participated in
an early intervention program

Socioeconomic status (SES) of
the family and the use of sign
language in family had an effect
on speech output of children
with hearing loss

Higher language scores significantly correlate with early
intervention and cooperation of
families.

From 2 to 52
months
9 children had
no hearing aid,
29 children
used usual
hearing aids, 2
children aged
less than 2
years and 19
children aged
between 2
and 5 years received cochlear
implants.
Age of enrollment and
participation
in intervention
was from one
month to 54
months.

Verbal communication programs

Congenital hearing
loss

32 boys and 25
girls aged 1 to 6
years old

Assess the
variables related
to children and
families

69% of children
became deaf in prelingual stage, and 5
individuals became
deaf in post-lingual
stage.

42 boys and 32
girls in the group
of hearingimpaired
72 boys and 70
girls in the group
of children with
normal hearing

Early diagnosis
and early intervention programs

Mild to profound
hearing loss which
started in the prelingual stage

58 boys and 54
girls

[24]

ShehataDieler

Cochlear implant in early stages
improves the use of audio input
and the subsequent development of the language.

[23]

3 boys and one
girl with hearing
loss in prelingual stage

[22]

Congenital hearing
loss

[21]

[3]

Before 12
months

The effect of age
and cochlear
implantation on
language development

Moeller

Improvements in verbal skills,
grammar, and vocabulary in a
way that was within the normal
range of age.

Coppens et al.

Moderate to severe
hearing loss, sensorineural

Sarant et al.

Parent child interaction record

Ingber & Dromi

45 to 88
months of
follow-up
period

28 children with
moderate to
severe hearing
loss, sensorineural who were in
the pre-linguistic
stage

Parent participation in the intervention resulted in appropriate
language output in hearingimpaired children.

8

Type of Intervention

Calderon

Mothers who had higher
communication skills and their
children had higher language
and reading skills and lower
behavioral problems. Language
development was higher in
children whose mothers opted
for earlier interventions.

Age of Intervention

Author(s)

Results
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Holzinger
et al.

[25]

15 children with
severe to profound
hearing loss and 5
patients had moderate hearing loss.

40 mothers with
normal hearing
with their 20
children with
normal hearing
and 20 children
with moderate
to profound
hearing loss

Meadow–Orlans &
Steinberg

[26]

Children who entered intervention before 6 months of age had
higher language output compared to the group that entered
after 6 months.

From birth
to age 34/4
months

Home-based
services for family
education and
hearing-impaired
children

275 sensorineural,
22 conductive, 14
complex and 17 auditory neuropathy

640 infants and
children with
hearing loss

Intervention before 6 months
has a remarkable effect on
language development.

15 child before
6 months and
25 child after
18 months

Colorado home
intervention
program CHIP

Mild,
moderate,moderate
to severe, severe
and profound hearing losss

40 child and
their family

1 to 5 months

Early intervention
on the speech
communication
emphasized.

---------

10 deaf children
and 10 children
with normal
hearing

-------

Increase communication skills
between parents
through home
visits

8 children with
congenital hearing
loss and 3 children
with acquired hearing loss

17 parents of 11
children who received cochlear
implants

30 months

Video recording
of parent - child
play

Sustainable congenital hearing loss

40 deaf children
and 31 children
with normal
hearing

Parents’ stress affects the way
they communicate with their
children.

------

Family-centered
early intervention
program

Sustainable congenital hearing loss

30 children with
hearing loss and
91 children with
normal hearing

Age at intervention did not have
considerable effect on children’s
language outcome.

45% before 6
months and
55% between 6
and 34 months
received hearing aids

Auditory-verbal
program,auditory
with signs, and bilingual programs

Bilateral hearing
loss from mild to
severe

79 boys and 54
girl with hearing
loss

8 to 32 months

Use parent
participation in
intervention scale

Sustained hearing
loss from moderate
to severe

120 children
in hearing loss
group and 64
children in normal group
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[29]

Parent’s participation in intervention for children with severe
to profound hearing loss was
effective even when they enter
in intervention at older ages.

[28]

Despite early identification
and intervention of hearingimpaired children, language
abilities of these children were
lower than age-matched children with normal hearing.
Parents can learn more appropriate interaction with the child.
Family must be less controlling and directing and more
responsive to their children’s
communication efforts.
Communication behaviors of
parents, maternal stress, degree
of hearing loss and children stay
in the intensive care unit can
affect speech production.

[27]

--------

Face to face
parent - child
interaction

Meinzen-Derr Yoshinaga-Itano
McGowan et al.
et al.
et al.

The emphasis on early intervention and parent participation is
very helpful.

[34]

79 families who
had hearing-impaired children

[33]

Bilateral hearing
loss; 89% was congenital .

[32]

Parent child interaction

[31]

Reference Number

1.1 months to
9.50 months

[30]

Author(s)

Early enrollment in intervention
programs can improve language
development.

Watkin et al.

Sample

Teresa et al.

Type of Hearing
Loss

Topol et al.

Type of Intervention

Vohr et al.

Age of Intervention

Harrigan &
Nikolopoulos

Results
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Type of Intervention

Type of Hearing
Loss

Sample

Reference Number

153 children
with hearing loss

Geers et al.

[35]

75 boys and 75
girls

Swanepoel et al.

[36]

Age of Intervention

Author(s)

Results

Children who received cochlear
implant in younger age showed
higher language scores.

5 years to 6
years and 11
months

Family center
early intervention
program

Most children affected by hearing
loss in prelingual
phase and a few in
primary language
development

Early identification of hearing loss and early intervention
makes remarkable language
achievement.

75 children before 6 months
of age and 75
children at 6
months

Person-centered
programs

Children with mild
moderate, severe,
profound hearing
loss

This article must have examined different types of hearing loss among infants and children aged below 8 years.
The article selection method used in this paper is shown
in Figure 1.

3. Results
Based on the key words listed, 100 articles were initially found. But finally, only 20 studies were chosen for
final review that suited the needs of this research. Table 1
summarizes the methodology, the details of the subjects,
and the results of the chosen studies.

4. Discussion
The age of the child in the first intervention program
of communication is a crucial factor in determining the
rate of language acquisition. However, children with
profound hearing loss achieved good speech-language
skills if they received cochlear implants at a very young
age along with verbal communication applications [22].
This shows that using hearing aids at a young age is an
important factor in the development of speech and language skills in hearing-impaired children.

ISI Web of Knowledge
PubMed

Embase

100 Articles selected

Articles according to inclusion
criteria

80 Articles did not match our
criteria

20 Articles was selected
Figure 1. Article selection chart
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Several studies have compared the age of detection
and intervention and have shown that children with
hearing loss who were diagnosed at 2 to 6 months of
age have language development at par with children
with the same chronological age. Children who were
diagnosed after 6 months showed significant language
delay compared to the normal population. The age
at which the child undergoes intervention is also an
important factor in predicting expressive language,
understanding, discernment, listening, and speech production scores. The lack of significant differences in
language scores in children who had been diagnosed
at an age of 7 to 12, 13 to 18, 19 to 24, and 25 to 30
months showed that the identification of hearing loss
between 7 to 30 months of age had no significant effects on Language Quotient [32, 37].
According to reported studies, diagnosing hearing loss
in children before the age of 6 months can improve the
process of speech and language development skills, making their development similar to children with normal
development. Also, there may be other different variables that may affect vocabulary development, speech
and language skills of children with hearing loss. Such
variables include parent participation in the intervention
program, using sign language at home, intelligence, and
no use of hearing aids.
Family participation, degree of hearing loss, and cognitive abilities significantly predict language outcome
[22]. As the maternal communication skills provides an
important predictor for language growth, early reading
skills and social-emotional growth. Children with mothers who showed better communication skills with them
had more speaking and reading scores and less behavioral problems [36]. Ching et al. reported that the educational level of parents of children with hearing loss has
significant effects on language output [33]. The greatest
progress was seen in children whose families had the
highest level of participation in the early intervention
program. In addition, limited involvement of the family
led to delayed language development in children aged
5 years [24]. Therefore, the involvement of parents in
training programs can be very effective in improving the
language scores of children with hearing loss.
Studies have shown that parental stress increases behavioral problems and issues in speech production in hearingimpaired children. Therefore, parent’s stress should be recognized and controlled for optimum intervention program
to be carried out [30-32]. Moreover, family-based training
programs can be more effective and efficient in controlling
parent’s negative factors like anxiety and stress.

March 2017, Volume 15, Number 1

The communication system of parents with child having hearing loss was another variable that was examined
in many studies. Researchers have shown that there is a
negative relationship between the use of sign language at
home and vocabulary knowledge in reading. Thus, children who use sign language received lower input in oral
language and therefore, had low vocabulary knowledge
in reading [20]. It seems that reducing the use of sign
language and using verbal language by parents may improve the growth of child’s language skills.
Redsea (1995) evaluated the effect of early intervention
on speech, language and auditory functions of young
hearing-impaired children. In this study, he stated that
the children’s function in speech production has a significant relationship with the level of child’s hearing loss,
but the language scores was not significantly related to
the level of hearing loss. The onset age of early intervention was also related with language scores such that a
child’s score in language assessment was higher when
the intervention starts earlier [21].
In general, studies have shown that vocabulary development in hearing-impaired children is stable over time. In
addition to the age of children at intervention and the role
of parents, other factors such as educational status, use of
sign language in the home, intelligence, use of hearing
aids, and hearing impairment starts, may also cause differences between the hearing-impaired children and normal
children [23, 33]. Therefore, it is essential to consider the
age of receiving hearing aids and parental involvement
in intervention as the most important factors in children’s
education and designing treatment programs.

5. Conclusion
The first and the most important conclusion that can be
deduced from this research is that hearing loss should be
detected at the age of 6 months or less and that appropriate early intervention program can lead to the normal development of language skills in these children. But these
interventions have the best results only if early diagnosis and the family participation are considered together.
Early diagnosis can only be done through regular monitoring of hearing since birth in all the maternity and pediatric hospitals. Factors of family include several areas
such as follows: 1) Family questions about the etiology
of hearing loss, the treatment process, possible outcomes
of treatment, and the duration of treatment; 2) Attention
to the interaction between father, mother, siblings and
grandparents of children with hearing impairment, from
the time of diagnosis of hearing impairment, and if necessary, correct it; and 3) Overcome parents’ depression
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and frustration, especially in mothers, by showing successfully treated cases and improvement in child progress on opting for appropriate treatment.
The above studies considered in this paper answer
three important questions: 1) When hearing begins? 2)
Whether the outcome of an early intervention outcome
is the same for all hearing loss severities? 3) Can the results of these interventions be generalized to that of other
language disorders?
Intervention should begin at an age of less than 6
months, especially during fetal life. The answer to the
second question plays an important role in speech and
language development theories and the importance of
hearing in them. And if the interventions in this population of children can be implemented in all children at
risk, one comprehensive communication early intervention protocol can be achieved. These three cases themselves require very precise study and the need for them
is felt especially inside our country as well.
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