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UNIT -1 : TYPES OF SENSORY IMPAIRMENTS: SINGLE
(HEARING IMPAIRMENT & VISUAL IMPAIRMENT) & DUAL
SENSORY IMPAIRMENT (DEAF-BLINDNESS)
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e Definitions

¢ Summary

¢ Revision

e Assignment/Activity

¢ Points For Discussion And Clarification

e References / Further Readings

INTRODUCTION

The term sensory impairment encompasses visual loss (including
blindness and partial sight), hearing loss (including the whole range) and
multisensory impairment (which means having a diagnosed visual and
hearing impairment with at least a mild loss in each modality or
deafblindness).

Vision impairment (V1)

This term covers varying degrees of vision loss including those who are
registered severely sight impaired (blind). Even the latter may have
some vision, such as being able to tell the difference between light and
dark. There are many conditions that cause different kinds of vision loss,
the main distinction between conditions is whether the impairment is
ocular (eye) or cerebral (brain). Cerebral VI (also known as cortical VI)
is common in children with CLDD/PMLD. Functional vision refers to
the interaction
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between the environment and how the visual information is processed.
Knowing a student’s condition and degree of functional vision may help
staff to understand what they can see.

Hearing loss is considered to be the most prevalent congenital
abnormality in newborns and is more than twice as prevalent as other
conditions that are screened for at birth, such as sickle cell disease,
hypothyroidism, phynilketonuria, and galactosaemia (Finitzo &
Crumley, 1999). It is one of the most common sensory disorders and is
the consequence of sensorineural and/or conductive malfunctions of the
ear. The impairment may occur during or shortly after birth (congenital
or early onset or may be late onset) caused post natal by genetically
factors, trauma or disease. Hearing loss may be pre-lingual (i.e.,
occurring prior to speech and language acquisition) or post-lingual (i.e.,
occurring after the acquisition of speech and language).

Since hearing loss in infants is silent and hidden, great emphasis is
placed on the importance of early detection, reliable diagnosis, and
timely intervention (Spivak et al., 2000). Even children who have mild
or unilateral permanent hearing loss may experience difficulties with
speech understanding, especially in a noisy environment, as well as
problems with educational and psycho-social development (Bess et al.,
1988; Culbertson & Gilbert 1996). Children with hearing loss frequently
experience speech-language . deficits and exhibit lower academic
- achievement and poorer social-emotional development than their peers
with normal hearing.

The period from birth to 3-5 years is often considered as the "critical
period" for the development of normal speech and language. Normal
hearing in the first six months of life is also considered critical for
normal speech and language skills. Hence, early identification and
appropriate intervention within the first six months of life have been
demonstrated to prevent or reduce many of the adverse consequences
and to facilitate language acquisition (Yowhmaga Itano et al., 1998).

3
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Comequently, in developed countries with a hlgh standard of health
care, primary services include the early detectlon of congenital hearing
loss and the initiation of auditory habilitation before six months of age.
The prevalence of congenital and early-onset hearing loss in most
developed countries is estimated to range between 2-4 infants with
moderate-severe hearing loss in every 1000 births. In contrast, only
limited information is available on developing regions, including the
Middle East especially in the Arab countries, where the prevalence is
estimated to be markedly higher than in Israel or European and North
American countries (Attias et al., 2006). In developing countries, more
than 10 infants in every 1000 births are estimated to be affected by a
severe profound hearing loss. Of the 62 million deaf children younger
than 15 years old worldwide, two-thirds reside in developing countries
(Smith, 2003).
Presbycusis (age-related hearing loss) is the loss of hearing that
gradually occurs in most individuals as they grow older. Hearing loss is
a common disorder associated with aging and is ranked as the third most
prevalent chronic condition in elderly people after hypertension and
arthritis. Its prevalence and severity increase with age, rising from about
30-35 percent of adults aged 65 and older to an estimated 40-50 percent
of adults aged 75 and older (Cruikshanks et al., 1998). The loss
associated with presbycusis is usually greater for high-pitched sounds.
For example, it may be difficult for someone to hear the nearby chirping
of a bird or the ringing of a telephone, and it is most difficult to
understand speech in a noisy background. However, the same person
may be able to clearly hear the low-pitched sound of a truck rumbling
down the street. Presbycusis most often occurs in both ears, affecting
them equally. Because the process of loss is gradual, people who have
presbycusis may not realize that their hearing is diminishing.
Schuknecht (1974) has described four types of human presbycusis:

1. sensory, mainly affecting the cochlear hair cells and supporting

cells
2. neural, typified by the loss of afferent neurons in the cochlea
3. metabolic, where the lateral wall and stria vascularis of the
cochlea atrophy; and
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4. mechanical, where there seemed to be a so-called "stiffening" of
the basilar membrane and organ of Corti

There are many causes of presbycusis, though it is most commonly the
result of changes in the inner ear as a person ages. It can also stem from
changes in the middle ear or from complex changes along the nerve
pathways leading to the brain.

The negative impact of hearing loss on older adults is significant
(LaForge et al., 1992). Hearing loss is associated with depression, social
isolation, poor self-esteem, and functional disability (Mulrow et al.,
1990a), particularly for those suffering from hearing impairment who
have not yet been evaluated or treated for hearing loss.

Hearing impairment is a broad term that refers to hearing losses of
varying degrees, ranging from hard-of-hearing to total deafness. As the
general population continues to age, the prevalence of hearing
impairment can be expected to increase. Since the use of hearing aids or
surgical intervention to improve hearing loss has been shown to have a
positive impact on quality of life (Mulrow et al., 1990b, 1992;
Weinstein, 1991), more screening programs for elderly adults should be
established, followed by appropriate referral to audiologists based on
individual needs. Without early diagnosis and treatment of hearing
impairment, quality of life and functional status are likely to decline in
the aging population. '

The major challenge facing people with hearing impairment is
communication. Hearing-impaired persons vary widely in their
communication skills. Among the conditions that affect the development
of communication skills by persons with hearing impairments are
personality, intelligence, nature and degree of deafness, degree and type
of residual hearing, degree of benefit derived from amplification by
hearing aid, family environment, and age of onset. Age of onset plays a
crucial role in the development of language. Persons with pre-lingual
hearing loss (present at birth or occurring before the acquisition of
language and the development of speech patterns) are more functionally
disabled than those who lose some degree of hearing after the
acquisition of language and speech.
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When describing hearing impairment, three attributes are considered:
1. Type of hearing loss (part of the hearing mechanism that is
affected).
2. Degree of hearing loss (range and volume of sounds that are not
heard).
3. Configuration (range of pitches or frequencies at which the loss’
has occurred).

Types of hearing loss
A hearing loss can be classified as a conductive, sensory, neural, or
mixed hearing loss, based on the anatomic location of the problem (site
“of lesion, i.e., middle or inner ear). A hearing loss may also be labeled as
unilateral or bilateral, depending on whether the loss is in one
(unilateral) or both (bilateral) ears. The degree of loss might be the same
in both ears (symmetrical hearing loss) or it could be different for each
ear (asymmetrical hearing loss). :
Conductive hearing loss is characterized by an obstruction to air
conduction that prevents the proper transmission of sound waves
through -the external auditory canal and/or the middle ear. It is marked
by an almost equal loss of all frequencies. The auricle (pinna), external
acoustic canal, tympanic membrane, or bones of the middle ear may be
dysfunctional. Conductive hearing loss may be congenital or caused by
~ trauma, severe otitis media, otosclerosis, neoplasms, or atresia of the ear
canal. Some conductive hearing loss can be treated surgically with
tympanoplasty or stapedectomy, and the use of hearing aids and assistive
listening devices may also be beneficial.

Sensorineural hearing loss occurs when the sensory receptors of the
inner ear are dysfunctional. Sensorineural deafness is a lack of sound
_ perception caused by a defect in the cochlea and/or the auditory division
~of the vestibulocochlear nerve. This type of hearing loss is more
common than conductive hearing loss and is typically irreversible. It
tends to be unevenly distributed, with greater loss at higher frequencies.
Sensorineural hearing loss may result from congenital malformation of
the inner ear, intense noise, trauma, viral infections, ototoxic drugs (e.g.,

6
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cisplatin, salicylates, loop diuretics), fractures of the temporal bone,
meningitis, méniére's disease, cochlear otosclerosis, aging (i.e.,
presbycusis), or genetic predisposition, either alone or in combination
with environmental factors. Many patients with sensorineural hearing
loss can be habilitated or rehabilitated with the use of hearing aids.
Patients with profound bilateral sensorineural hearing loss (e.g., at least
90 dB) who derive no benefit from conventional hearing aids may be
appropriate candidates for the cochlear implant device, which bypasses
the damaged structures of the cochlea and stimulates the function of the
auditory nerve. Auditory brainstem implants, which are similar to
multichannel cochlear implants, are wused in patients with
neurofibromatosis type 2 following vestibular schwannoma removal,
especially those individuals who have lost integrity of the auditory
nerves.

Auditory Neuropathy (AN) is a type of sensorineural hearing loss that-
- can be congenital or acquired. Unlike other types of sensorineural
hearing loss where both Otoacoustic Emissions (OAE) and Auditory
Brainstem Response (ABR) tests are likely to be abnormal, Auditory
Neuropathy is characterized by normal OAE results and significantly
abnormalABR responses, even when measured with very loud sounds.
The  combination of normalOAE responses and  severely
impaired ABR responses is thought to reflect normal outer hair cell
(OHC) function in the cochlea and abnormal auditory nerve function.
The site of lesion for AN is often unknown, but possibilities include
cochlear inner hair cells, cochlear spiral ganglia, synapse and/c: eighth
nerve fiber disorders. Audiograms of children with ANvary from hearing
in the normal range with complaints of difficulty hearing in background
noise to profound hearing loss.

Individuals with mixed hearing loss have both conductive and sensory
dysfunction. Mixed hearing loss is due to disorders that can affect the
middle and imner ear simultaneously, such as otosclerosis involving the
ossicles and the cochlea, head trauma, middle ear tumors, and some
inner ear malformations. Trauma resulting in temporal bone fractures
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may' be associated with conductive, sensorineural, and mixed hearing
loss.

Auditory Processing Disorder (APD) is a deficit in neural processing
of auditory stimuli that is not due to higher order language, cognitive, or
related factors. However, APD may lead to or be associated with
difficulties in  higher order language, learning, and communication
functions. This type of auditory problem affects more complex auditory
processes, such as understanding speech when there is background
noise. The results of hearing sensitivity and physiological tests, such as
otoacoustic emissions (OAE) and auditory brainstem response (ABR)
ave normal in children with a central auditory disorder.

A great many, including what exactly constitutes an APD, with some
professionals being still unconvinced that it exisis as a separate clinical
entity, poor . understanding of the boundaries and overlap
between APD and language or other developmental disorders, and lack

of uniform accepted guidelines regarding testing and management
of APD.

Degree of hearing loss

o Deaf/Deafness refers to a person who has a profound hearing loss
and uses sign language.

» Hard of hearing refers to a person with a hearing loss who relies
on residual hearing to communicate through speaking and lip-
reading. ' ‘ -

« Hearing impairedis a general term used to describe any
deviation from normal hearing, whether permanent or fluctuating,
and ranging from mild hearing loss to profound deafness.

« Residual hearing refers to the hearing that remains after a person
has experienced a hearing loss. It is suggested that greater the
hearing loss, the lesser the residual hearing.
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OBJECTIVES

After studying this unit you should be able to

e Define the term 'impairment', 'disability' and 'handicap'.
e Understand the conceptual differences between the terms

¢ Provide suitable examples to describe each term

DIFINATIONS .
‘The two main types of hearing loss are:

Conductive hearing loss, which is the most common type and results
from interference in the

conduction pathways through which sound reaches the inner ear. This
hearing loss usually ‘

affects the volume of sound reaching the inner ear. People with
conductive hearing loss may

benefit from the surgical insertion of grommets or from hearing aids. It
is commonly a temporary hearing loss.Sensorineural hearing loss, which
is caused by damage to the hair cells lining the inner ear, or the ncrves
that supply them. This hearing loss can range from mild to profound, and
affects certain frequencies more than others. Consequently, people with
sensorineural hearing loss need high quality hearing aids or cochlear
implants to gain access to the spoken word and sound in the
environment. \

The term sensory impairment encompasses visual loss (including
blindness and partial sight), hearing loss (including the whole range) and.
multisensory impairment (which means having a diagnosed visual and
hearing impairment with at least a mild loss in each modahty or
deafblindness).

Vision impairment (VI)

This term covers varying degrees of vision loss including those who are

registered severely sight impaired (blind). Even the latter may have

some vision, such as being able to tell the difference between light and

dark. There are many conditions that cause different kinds of vision loss,
9
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the main distinction between conditions is whether the impairment is
ocular (eye) or cerebral (brain). Cerebral VI (also known

as cortical V1) is common in children with CLDD/PMLD. Functional
vision refers to the interaction between the environment and how the
visual information is processed. Knowing a student’s condition and
degree of functional vision may help staff to understand what they can
see.

Hearing impairment (HI)

The two main types of hearing loss are:

This is 2 general overview of the implications of vision impairment,
hearing impairment and multi-sensory impairment. The impact of
impairments for individual students with complex leaming difficulties
and disabilities would need to be analysed in depth.

Multisensory impairment (MSI)

This is a term used to describe students who have a combination of
visual and hearing loss. They are sometimes referred to as deafblind,
although many have some residual sight and/or hearing. The -
combination of the two sensory losses intensifies the impact of each.
Students with multisensory impairment have much greater difficulty in
accessing the environment and the curriculum, than those with a single
sensory impairment.

What is sensory impairment?

It is also possible to have a mixed hearing loss, which arises from both
the above.

Multisensory impairment (MSI)

This is a term used to describe students who have a combination of
visual and hearing loss. They are sometimes referred to as deaf blind,
although many have some residual sight and/or hearing. The
combination of the two sensory losses intensifies the impact of each.
Students with multisensory impairment have much greater difficulty in
accessing the environment and the curriculum, than those with a single
sensory impairment.’

10
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The term sensory impairment encompasses visual loss (including
blindness and partial sight), hearing loss (including the whole range) and
multisensory impairment (which means having a diagnosed visual and

hearing impairment with at least a mild loss in each modality or
deafblindness).

Vision impairment (VI) \

This term covers varying degrees of vision loss including those who are
registered everely sight impaired (blind). Even the latter may have some
vision, such as being able to tell the difference between light and dark.
There are many conditions that cause different kinds of vision loss, the
main distinction between conditions is whether the impairment is ocular
(eye) or cerebral (brain). Cerebral VI (also known

as cortical VI) is common in children with CLDD/PMLD. Functional
vision refers to the interaction between the environment and how the
visual information is processed. Knowing a student’s condition and
degree of functional vision may help staff to understand what they can
see.

SUMMARY

It is important to consider factors relating to students’ vision condition in
order to meet their individualneeds. These include: type of condition or
visual impairment; age of onset; degree of functional vision;type of
intervention provided.Students with VI and additional learning needs
may:
¢ be delayed in all areas of development, including cognitive,
physical, emotional and neurological _
e struggle in their attainment of key developmental milestones such
as acquiring communication '
e and social skills, attaining orientation, mobility and life skills and
understanding abstract ideas and concepts
e have delayed social use of language due to lack of concept
understanding, for example.

11
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Again, it is important to know: the type of deafness; age of onset; level
of useful hearing; means of communication (signing, speech or both);
type of intervention, including whether wearing a hearing aid or a
cochlear implant. The development of communication is a key issue.
These students may:of sensory impairment

¢ be delayed in the development of both receptive and expressive
communication skills

e experience difficulty in learning various aspects of verbal
communication, including vocabulary,

e grammar and word order
need to communicate through a combination of oral (including
speech and speechreading) andmanual (including sign language
and fingerspelling) methods, depending on the degree and type of
deafness and a range of other factors,display developmental,
psychological and emotional problems.

MSI

The combination of the two sensory losses, which intensifies the impact
of each;, makes for much

greater difficulties in accessing the environment and the curriculum, than
those with a single sensory

impairment. Particular difficulties lie in:

communication and the development of relationships

e mobility and interaction with the physical environment
processing and integration of information from residual hearing,
vision and other senses

e perception of time and space transference and generalisation of
skills and concepts development of abstract reasoning.

CHECK YOUR PROGRESS
A) Fill in the Blanks

1. Inability . to - perform functional activities is - called

12
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2. is denoted by anomalies on organ,
tissues, or functioning of body systems.

3.  Limitations is fulfilling one's age appropriate socio-cultural role is
known as

4.  Where as A situation specific,
is an aspect of life.

B) Match each of the disabilities with ensuing handicaps

Disability Handicap
a) Loss of sight i) Mobility
b) loss of hearing i1) employment
¢) loss of arms iii) schooling
d) loss of legs iv) communication
¢) mental deficiency v) self care

13
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A) Fill in the Blanks
1. Disability
2. Impairment
3. Handicap
4. Handicap, disability
B) Match
A-1
B-iv
C-v
D-ii
E - iii

ASSIGNMENT/ACTIVITY

Define the term 'Sensory Impairment' and 'hearing impairment '
and provide live examples of two such children from your locality
to describe each term. .

POINTS FOR DISCUSSION AND CLARIFICATION

After going through this Unit you might like to have further
discussion on some points and clarification on others

Points for discussion

14
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Points for clarification

FURTHER READINGS

1, Ashman, A & Elkins, J. (Eds) (1994) Educating children with special
needs, Prentice Hall, New York.

2. Hallahan, D.P. & Kauffman, J.M. (1991) Exceptional children:
Introduction to special educatjon, Allyn & Bacon, Boston.

15
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| ’ »
UNIT -2 : IMPORTANCE OF HEARING
STRUCTURE

¢ Introduction

¢ Objectives

¢ Definitions

e Summary

¢ Revision

¢ Assignment/Activity

e Points For Discussion And Clarification

¢ References / Further Readings

INTRODUCTION

Hearing empowers us and enriches our lives. Hearing enables us to socialise,
work, interact, communicate and even relax. Good hearing also helps to keep us
safe, warning us of potential danger or alerting us to someone else’s distress.

Hearing is essential for us to be able to live and participate in life more
fully. Problems with our hearing may lead to feelings of isolation and
‘even depression. Our hearing provides us with an enormous source of
information, some of it obvious and some we barely notice but when
combined, this information forms the bridge between the world and how
we interact with it.

Hearing helps us lead our everyday lives without limitations.
Everyday situations that can be affected by hearing loss

Hearing is important...

“Sensory disabilities” can involve any of ‘the five senses, but for
educational purposes, it generally refers to a disability related to hearing,
vision, or both hearing and vision.

16
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Sensory disabilities affect access — access to visual and/or auditory
information. Most content information is presented visually and/or
auditorily in the classroom. It is important that children experiencing a
vision and/or a hearing loss are appropriately identified to ensure access
to education.

Deaf — Blind

The Regulations Governing Special Education Programs for Children
with Disabilities in Virginia (effective July 7, 2009) defines the term as
follows: |

“Deaf-Blindness” means hearing and visual impairments occurring at the
same time, the combination of which causes such severe communication
and other developmental and educational needs that they cannot be
accommodated in special education programs solely for children with
deafness or children with blindness. 34 CFR § 300.7 (c) (3); 8VAC20-
81-10. '

Hearing Impairment — Deafness :

The Regulations Governing Special Education Programs for Children
with Disabilities in Virginia (effective July 7, 2009) defines the term as
follows: B :
“Hearing Impairment” means an impairment in hearing, whether
permanent or fluctuating, that adversely affects a child’s educational
performance but that is not included under the definition of deafness in
this section. 34 CFR § 300.7 (¢c) (5) .

"Deafness" means a hearing impairment that is so severe that the child is
impaired in processing linguistic information through hearing, with or
without amplification, that adversely affects the child’s educational
performance. 34 CFR § 300.7 (c) 3).

‘Visual Impairment — Blindness

The Regulations Governing Special Education Programs for Children
with Disabilities in Virginia (effective July 7, 2009) defines the term as
follows: ‘
“Visual impairment including blindness” means an impairment in vision
that, even with correction, adversely affects a child’s educational

17
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performance. The term includes both partial sight and blindness. 34
CFR §300.8(c) (13).

Speech, language and hearing

Speech, language and hearing are an important part of your child's life.
The speech is described as the ability to make sounds, while language
goes beyond this and refers to the ability to understand and use these
sounds. Hearing is necessary for the proper development of both speech
and language.

Language is a basic tool for interpersonal relationships, is an act of
communication that allows people to excttange ideas and emotions. It is
closely linked to intelligence and thought| and to reach language that we
must be able to imagine and remembe:r, have the symbol of things
without them being present. Therefore, it is considered one of the most
important human conditions, since it allokvs the man to evolve. For this
reason, speaking in a clear and understandable is a fundamental
requirement for life, the failure to have this opportunity to communicate
with peers can limit many aspects of-daily life. It is essential to realize
the importance of oral language as a tool used par excellence for human
beings to communicate with their peers.

When the family is going through a stimulating and educational
environment by promoting a child's language development. All children
need some degree of stimulation, this stems the importance of play in
addition an auditory stimulation in learning the whole language.

It is important to emphasize that the hearing is more responsible for
learning reading and writing that vision. While reading requires good
visual ability is acquired normally, a child born blind can learn to read
and write, a fact accomplished through Braille. This is thanks to these
children, having a good hearing, had no trouble developing their oral
language, which is the basis for acquiring the system consisting of
reading and writing. Therefore we must not forget that reading. is
thinking and writing is thinking in writing. In addition, good auditory
discrimination leads to a correct reading comprehension.
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Auditory training is vital and must be started with the discovery and
analysis of "natural sounds", which in an organized and planned to drive
the child to the assessment of the various sound qualities (level pre-
musical).

Most children hear and listen from birth, they learn to talk by imitating
the sounds that are around, the voices of their loved ones, and that our
language is a language of sounds, composed of sounds such as
consonants and vowels. This leads to the correction of oral language is
intimately linked to an adequate auditory perception, which actually has
an essential role in the development of language, since the ear depends
on the acoustic communication with the outside. Therefore, considering
the oral language as the active element and passive listening as to
achieve a correct articulation of phonemes correct is crucial hearing.
Some strategies for proper auditory stimulation

In the early years:

Moving musical toys, invite the child to search the sound source and
connect the noise with movement. Speak from different places,
whispering in her ear, singing nursery rhymes. Putting music varied,
changing the tone of voice. Return books with great illustrations, names
the objects as they are shown.

From 2-4 years:
Describe the actions taken by the protagonist of a story, fill bottles with
different materials, to appreciate the differences sound a glass jar.

From 4-6 years:

Reading stories and to ask simple questions. Identify sounds produced
by the body (clapping, jumping, etc.). Name objects according to a given
feature, for example: "Tell me something that is blue?"

From 6 to 7 years:
Follow orders on paper, sorting objects that go together; to sequences of
numbers, letters or words and the child repeat them. Memorize poems,
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tongue twisters, riddles.

Other exercises that will enrich the listening area

1. Repeat songs or poems that rhyme, for example, "Sawdust, sawing the
timbers of San Juan ..."

2. Inventing words that rhyme: "How many words can you find that
rhyme with the word cat?"

3. Talking about the first sounds of familiar words. Ask the child: "What
sound you hear at the beginning of your name?" "Do you know any
other word that starts with the same sound?"

4. Design a family book. Have a picture of all family members and find
pictures of objects that begin with the same letter of his name.

At the slightest suspicion that the child does not listen properly consult a
specialist in the field. '

OBJECTIVES ,
After studying this unit you should be able to
e Define the terms classification and labelling

¢ Discuss the advantages and disadvantages of classification and
labelling

e List the various types of disabilities

¢ Describe the features of subgroups within each disability

DEFINITIONS

Hearing is important...
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... at work
Participating in group meetings.
Talking on the telephone.
Following a conversation in a busy
office.

... at social occasions

Chatting to friends.

Paticipating in dinner conversation at
a restaurant. '

Interacting with grandchildren.

Talking on the telephone.

Watching TV together with others.

... for our own safety

When walking near busy roads.

To be able to hear sounds that alert us
to danger like sirens and other traffic
signals. -

So we can be alert to a cry for help.

... when we learn

Allowing us to maintain a high level
of concentration with little effort. |
- So we are able to communicate with
instructors.
So we are able to register
information accurately.
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SUMMARY

The ear, despite its small size, is a highly complex organ. Acting as
sound filter, the ear transforms every sound audible to us into accurate
information the brain can prioritise.
Each ear consists of delicate and highly complex mechanisms. In “the
inner” ear, a sea of tiny sensory cells and nerve fibres pick up sound
vibrations and transform them into electrical impulses for the brain to
process.
If the ear is exposed to strong vibrations over time, the sensory cells and
fibres can become damaged, if these are unable to heal or be replaced,
<his can lead to permancnt hearing loss.
Anatomy
The ear is made up of three parts:

« the outer ear (the external ear and the ear canal)

« the middle ear (the ear drum and three very small bones)

 the inner ear (the cochlea and auditory nerve)
Sound travels through the air in waves resulting in a series of vibrations
within the ear. The brain then interprets those signals into meaningful
sounds such as speech. '
Our ears are small
BUT HIGHLY COMPLEX AMPLIFIERS
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CHECK YOUR PROGRESS

I Fill in the blanks

| R - organises common characteristics into group and ------------
provides a name to the group '

2. The commonly used approaches for classification of disabilities are --
' and "

3. Two advantages of classification are :

5. Blind children should be educated through and other -

o e e e e

6. We can measure hearing sensitivity is

7. Hearing impairment can be classified into and

9. In order to classified as mentally retarded an individual’s IQ should be
or

10.Orthopeadic disabilities are termed as in
the PWD Act.

11.Cerebral Palsy is a : disorder.
2%
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13. ,  mmmmm—emme———eee and are three
categories of learning disabilities.

14.Two characteristics of Attention Deficit Disorder are ---------------- &

15 and are the major

features of Attention Deficit/Hyperactivity Disorder.

II  Match the following : ‘
(a)  Visual Impairment (i)  Petit mal

(b) Hearing Impairment (ii) Academic difficulties

(c) Mental Retardation (iii) Thalidomide

(d) Cerebral Palsy (iv): Damage to anterior
horn cells

‘(e)  Epilepsy (v) Deficits in  adaptive
behaviour

(f) Poliomyelitis (vii) Problem

(g) Teratogen (viii) Problems in processing

linguistic information
(h) Learning disabilities (viiii) Spasticity
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I Fill in the blanks

1.
2.
3.

Classification, label

~-Categorical, non-categorical

Any two of the following :

¢ Helps in naming & differentiating between disabilities
¢ Essential for research |

¢ Promotes formation of support groups

¢ Helps development of treatments & therapies

Low vision

Braille, tactile / auditory

Decibels

Deaf, hard of hearing

American Association on Mental Retardation

70, below

. locomotor disability

. non.progressive

. Central nervous system

. Dyslexia, dysgraphia, dyscalculia
. Any two of the following :

¢ Over activity
e Restlessness
e Impulsivity

o Aggressiveness

26




¢ Unpredictability

15. Inattention, hyperactivity, impulsivity

A - (vi)

B - (viD)

cC - W

D - (viii)
ASSIGNMENT?ACTIVITY

E

T Q™

()

(iv)
(iii)
(i1)

1. Select any one kind of disability and study 5 such disabled
~children. Subdivide in to subgroups on the basis of features

observed.

POINTS FOR DISCUSSION / CLARIFICATION

After going through the unit you may like to discuss or seek clarification
on some points if so, please mention the points below :

Points for Discussion
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Points for Clarification

" FURTHER READINGS

1

Hallahan, D.P. & Kauffman, J.M. (1991) Exceptional Children.

_ Introduction to Special Education, Allyn & Bacon, Boston

Ashman, A & Elkins,J.(Eds)(1994) Education  of Educating
Children with Special Needs, Preutic Hall, New York :

Hewett, F.M. & Forness, S.R.(19_74) Education of Exceptiohal
children, Allyn & Bacon, Boston

Smith, D.D. & Luckasson, R.(1992) Introduction to Special
Education. Teaching in an age of challenge, Allyn- & Bacon

- Baston

Berdine, W.H. & Blackhurst, A.E. (1985) An Introduction to
Special Education. Little Brown & Company, Boston.
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UNIT - 3 : PROCESS OF HEARING & ITS IMPEDIMENT
LEADING TO DIFFERENT TYPES OF HEARING LOSS

STRUCTURE

¢ Introduction

¢ Objectives

e Definitions

e Summary

¢ Revisien

e Assignment/Activity

Points For Discussion And Clarification
¢ References / Further Readings

INTRODUCTION

Prevalence of a condition or disability in determined by epidemiology.
Conductive Hearing Loss

- Conductive hearing loss is caused by any condition or disease that
impedes the conveyance of sound in its mechanical form through the
middle ear cavity to the inner ear. A conductive hearing loss can be the
result of a blockage in the external ear canal or can be caused by any
disorder that unfavorably effects the middle ear's ability to transmit the
- mechanical energy to the stapes footplate. This results in reduction of
one of the physical attributes of sound called intensity (loudness), so the
energy reaching the inner ear is lower or less intense than that in the
original stimulus. Therefore, more energy is needed for the individual
with a conductive hearing loss to hear sound, but once it's loud enough
and the mechanical impediment is overcome, that ear works in a normal
way. Generally, the cause of conductive hearing loss can be identified
and treated resulting in a complete or partial improvement in hearing.
Following the completion of medical treatment for cause of the
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conductive hearing loss, hearing aids are effective in correcting the
remaining hearing loss.

The audiometric profile that indicates a conductive hearing loss is the
presence of air-bone gaps (better hearing by bone conduction than by air
conduction), excellent word recognition at a comfortable listening level,
and evidence of a middle ear dysfunction on immittance. For situations
where a blockage is noted in the external ear canal, hearing testing is
deferred until the canal is cleared.

Sensorineural Hearing Loss

The second type of hearing loss is called sensorineural hearing loss. This
word can be divided into its two componc:is - sensory and neural - to
allow us more clarity in specifying the type of hearing loss. The
comprehensive audiometric assessment and supplemental tests can yield
the information needed to differentiate between a sensory and a neural
hearing loss, although they can co-exist in the same ear. Neural hearing
loss is another name for retrocochlear hearing loss.

Sensorineural hearing loss results from inner ear or auditory nerve
dysfunction. The sensory component may be from damage to the organ
of Corti or an inability of the hair cells to stimulate the nerves of hearing
or a metabolic problem in the fluids of the inner ear. The neural or
retrocochlear component can be the result of severe damage to the organ
of Corti that causes the nerves of hearing to degenerate or it can be an
inability. of the hearing nerves themselves to convey neurochemical
information through the central auditory pathways. :

The reason for sensorineural hearing loss sometimes cannot be
determined, it does not typically respond favorably to medical treatment,
and it is typically described as an irreversible, permanent condition. Like
conductive hearing loss, sensorineural hearing loss reduces the intensity
of sound, but it might also introduce an element of distortion into what is
heard resulting in sounds being unclear even when they are loud enough ‘
Once any medically treatable conditions have been ruled out, the
treatment for 9ensormeural hearing loss is amplification through hearing
aids.
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Mixed Hearing Loss

A mixed hearing loss can be thought of as a sensorineural hearing loss
with a conductive component overlaying all or part of the audiometric
range tested. So, in addition to some irreversible hearing loss caused by
an inner ear or auditory nerve disorder, there is also a dysfunction of the
middle ear mechanism that makes the hearing worse than the
sensofineural loss alone. The conductive component may be amenable to
medical treatment and reversal of the associated hearing loss, but the
sensorineural component will most likely be permanent. Hearing aids
can be beneficial for persons with a mixed hearing loss, but caution must
be exercised by the hearing care professional and patient if the
conductive component is due to an active ear infection

The Hearing Process. In the course of hearing, sound waves enter the
auditory canal and strike the eardrum, causing it to vibrate. The sound
waves are concentrated by passing from a re!atively large area (the
eardrum) through the ossicles to a relatively small openmg leading to the
inner ear.

In the course of hearing, sound waves enter the auditory canal and strike
the eardrum, causing it to vibrate. The sound waves are concentrated by
passing from a relatively large arca (the eardrum) through the ossicles to
a relatively small opening leading to the inner ear. Here the stirrup
vibrates, setting in motion the fluid of the cochlea. The alternating
changes of pressure agitate the basilar membrane on which the organ of
Corti rests, moving the hair cells. This movement stimulates the sensory
hair cells to send impulses along the auditory nerve to the brain.

It is not known how the. brain distinguishes high-pitched from low-
pitched sounds. One theory proposes that the sensation of pitch is
depzndent on which area of the basilar membrane is made to vibrate.
How the brain distinguishes between loud and soft sounds is also not
understood, though some scientists believe that loudness is determined .
by the intensity of vibration of the basilar membrane.
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In a small portion of normal hearing, sound waves are transmitted
directly to the inner ear by causing the bones of the skull to vibrate; i.e.,
the auditory canal and the middle ear are bypassed. This kind of hearing,
called bone conduction, is utilized in compensating for certain kmds of
deafness (see deafness; hearing aid), and plays a role in the hearmg of
extremely loud sounds. 7 |

Hearing loss can be caused by many different causes, some of which can
be successfully treated with medicine or surgery, depending on the
disease process.

Three Types of Hearing Loss

«  Conductive hearirg loss - when hearing loss is due to problems
with the ear canal, ear drum, or middle ear and its little bones (the
malleus, incus, and stapes). '

o  Sensorineural hearing loss (SNHL) - when hearing loss is due to
problems of the inner ear, also known as nerve-related hearing loss.

. Mixed hearing loss - refers to a. combination of conductive and
sensorineural hearing loss. This means that there may be damage in
the outer or middle ear and in the inner ear (cochlea) or auditory
nerve.

Conductive Hearing Loss

Causes:

. Malformation of outer ear, ear canal, or middle ear structures

. Fluid in the middle ear from colds i

. Ear_infection (otitis media - an infection of the middle ear in
which an accumulation of fluid may interfere with the movement of
the eardrum and ossicles

e Allergies

. Poor Eustachian tube function

. Perforated eardrum

. Benign tumors

o  Impacted earwax

. Infection in the ear canal

«  Foreign body in the ear

. Otosclerosis
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Treatments of Conductive Hearing Loss:

Types of conductive hearing loss include congenital absence of ear
canal or failure of the ear canal to be open at birth, congenital absence,
malformation, or dysfunction of the middle ear structures, all of whicly
may possibly be surgically corrected. If these are not amenable to
successful ‘surgical correction, then the hearing alternatively may be
improved with amplification with a bone conduction hearing aid, or a
surgically implanted, osseointegrated device (for example, the Baha or
Ponto System), or a conventional hearing aid, depending on the status of
the hearing nerve. ‘ _
Other causes of conductive hearing loss are: infection; tumors; middle
ear fluid from infection or Eustachian tube dysfunction; foreign body;
and trauma (as in & skull fracture). Acute infections are usually treated
with antibiotic or antifungal medications. Chronic ear infections, chronic
middle fluid, and tumors usually require surgery. If there is no response
to initial medical therapy, infectious middle ear fluid is usually treated
with antibiotics -- while chronic non-infectious middle ear fluid is
treated with surgery (or pressure equalizing tubes).

Conductive hearing loss from head trauma is frequently amenable to
surgical repair of the damaged middle ear structures, performed after the
patient’s general medical status is stabilized following acute traumatic
injuries. :
A genetic form of conductive hearing loss is otosclerosis, in which
there is bony fixation of the stapes (the third little bone of hearing in the
middle ear), where sound can’t get to the middle ear. Otosclerosis
usually presents with hearing loss in early adulthood. Otosclerosis can
successfully be managed with surgery to replace the immobile stapes
with a mobile stapes prosthesis or with a hearing aid. Research suggests
thai-the measles virus may contribute to stapes fixation in those with a
genetic predisposition to otosclerosis. The incidence of otosclerosis may
be decreasing in some communities due to measles vaccination.”
Otosclerosis (a hereditary disorder in which a bony growth forms around |
a small bone in the middle ear, preventing it from vibrating when
stimulated by sound) usually causes a conductive hearing loss, a hearing
loss caused by a problem in the outer or middle ear. Less frequently,
otosclerosis may cause a sensorineural hearing loss (damaged sensory
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cells and/or nerve fibers of the inner ear), as well as a conductive hearmg
loss.

Sensorineural Hearing Loss

Causes:

o  Exposure to loud noise

. Head trauma

«  Virus or disease

e Autoimmune inner ear disease

«  Hearing loss that runs in the family

«  Aging (presbycusis)

«  Malformation of the inner ear

e  Meniere’s Disease

»  Otosclerosis - a hereditary disorder in which a bony growth forms
around a small bone in the middle ear, preventing it from vibrating
when stimulated by sound.

e . Tumors

Treatment of Sensorineural Hearing Loss:

. Sensorineural hearing loss can result from acoustic trauma (or
exposure to excessively loud noise), which may respond to medical
therapy with corticosteroids to reduce cochlea hair cell swelling and
inflammation to improve healing of these injured inner ecar
structures.

. Sensorineural hearing loss can occur from head trauma or abrupt
changes in air pressure such as in airplane descent, which can cause
inner ear fluid compartment rupture or leakage, which can be toxic
to the inner ear. There has been variable success with emergency
surgery when this happens.

e  Sudden sensorineural hearing loss, presumed to be of viral
origin, is an otologic emergency that is medlcally treated with
corticosteroids.

. Bilateral progressive hearing loss over several months, also
diagnosed as autoimmune inner ear disease, is managed medically
with :long-term corticosteroids and sometimes with drug therapy.
Autoimmune inner ear disease is when the body’s immune system
misdirects its defenses against the inner ear structures to cause
damage in this part of the body.
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. Fluctuating sensorineural hearing loss may be from unknown
cause or associated withMeniere’s Disease. Symptoms of Meniere’s
disease are hearing loss, tinnitus (or ringing in the ears), and vertigo.
Meniere’s disease may be treated medically with a low-sodium diet,
diuretics, and corticosteroids. If the vertigo is not medically
controlled, then various surgical procedures are used to eliminate the
vertigo. |

. Sensorineural hearing loss from tumors of the balance nerve
adjacent to the hearing nerve, generally are not reversed with
surgical removal or irradiation of these benign tumors. If the hearing
loss is mild and the tumors are very small, hearing may be saved in
50 percent of those undergoing hearing preservation surgery for
tumor removal. '

. Sensorineural hearing loss from disease in the central nervous
system may respond to medical management for the specific disease
affecting the nervous system. For example, hearing loss secondary
to multiple sclerosis may be reversed with treatment for multiple
sclerosis. 7

. Irreversible sensorineural hearing loss, the most common form
of hearing loss, may be managed with hearing aids. When hearing
aids are not enough, this type of hearing loss can be surgically
treated with cochlear implants.

Mixed Hearing Loss

Treatments for Mixed Hearing Loss
Audiologist Mark Ross, Ph.D., recommends taking care of the '
conductive component first. There have been times when the addition of
the conductive component made the person a better hearmng aid
candidate, by flattening out the audiogram for example, while the
underlying sensorineural component presented a high-frequency loss.
However, still the emphasis would be on treating medically what can be
treated. He says that, generally, you would expect positive results.

OBJECTIVES
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At the end of this unit you should be able to

e Define the term ‘incidence’ and ‘prevalence’ and explam the
difference between them

e Describe the factors that influence prevalence of disabilities.

e Provide an estimate of prevalence of various disabilities at national
and international levels.

DEFINITIONS
Many people are aware that their hearing has deteriorated but are
reluctant to seek help. Perhaps they don't want to acknowledge the
problem, are embarrassed by what they see as a weakness, or believe
that they can "get by" without using a hearing aid. And, untortunately,
too many wait years, even decades, to address the effects of hearing loss
before getting treatment.
But time and again, research demonstrates the considerable effects of
hearing loss on development as well as negative social, psychological,
cognitive and health effects of untreated hearing loss . Each can have
far-reaching implications that go well beyond hearing alone. In fact,
those who have difficulty hearing canexperience such distorted and
incomplete communication that it seriously impacts their professxonal
and personal lives, at times leading to isolation and withdrawal.
Studies have linked untreated hearing loss effects to:

e irritability, negativism and anger

« fatigue, tension, stress and depression

. avoidance or withdrawal from social situations

« social rejection and loneliness

« reduced alertness and increased risk to personal safety

« impaired memory and ability to learn new tasks

« reduced job performance and earning power

« diminished psychological and overall health

Hearing loss is not just an ailment of old age. It can strike at any

time and any age, even childhood. For the young, even a mild or
moderate case of hearing loss could bring difficulty learning, developing
speech and building the important interpersonal skills necessary to foster
self-esteem and succeed in school and life.
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At the Better Hearing Institute, our mission is to help educate the public
about hearing loss and promote the importance of prevention and
treatment. On this website, you will find basic information about hearing
loss, including advances in diagnosis and treatment, a review of different
hearing aids, and resources for medical care and financial assistance.

If you think you or a loved one suffers from hearing loss, don't delay
another day. Visit a hearing healthcare professional and take the first
step toward a world of better hearing.

SUMMARY

The Hearing System
The anatomy of the hearing systei:: can be divided into four components
for our convenience in remembering the parts and associating these parts
with their function. These divisions are the: '

1. outer ear :

2. middle ear

3. inner ear

4. central auditory pathways
The Outer Ear (1)
Several structures comprise the outer ear. The most readily seen is the
pinna, also called the auricle. The pinna is made up of a frame of
cartilage that is covered with skin. The pinna has obvious folds,
elevations, depressions and a prominent bowl - all of which vary
somewhat from person to person but a basic pattern in these features is
fairly universal among all people. The pinna acts as a funnel to collect
and direct sound down the ear canal. It also serves to enhance some
sounds through its resonance characteristics. Finally, it helps us to
appreciate front-back sound localization.
The other structure of the outer ear is the external ear canal. The outer
two-thirds of this canal has a cartilaginous framework, and the inner
one-third is bony. The skin of the external ear canal is continuous with
the skin of the pinna. The ear canal is curved, almost "S" shaped and
averages about 1 inch in length in adults. The skin of ear canal has hairs
(more prominent in some people) and glands that produce wax called
cerumen (also more prominent in some individuals than in others). This
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hair and cerumen serve a protective function for the ear canal. In
addition, cerumen helps to lubricate the skin and keep it moist.
The Middle Ear (2)
The middle ear begins at the inner end of the external auditory canal,
specifically at the eardrum. Also called the tympanic membrane, the
eardrum is a thin and delicate membrane stretched across the entire inner
end of the ear canal separating the environment from the middle ear.
Despite the delicacy of its structure, the tympanic membrane never stops
working to transform fluctuations in air pressure known as sound into
exact copies in the mechanical domain as vibrations.
On that inner side of the tympanic membrane is an air-filled space called
the middle ear cavity. It contains the bones of hearing, two muscles, a
nuaber of ligaments, a small branch ¢f the nerve of taste, znd the
opening of the Eustachian tube. The vibratory motions of the tympanic
membrane are transmitted to the bones of hearing, also known as the
ossicles or the ossicular chain. This ossicular chain articulates with the
tympanic membrane through the lateral most bone called the malleus
(hammer). The malleus then sends the mechanical vibrations to the incus
(anvil), which in turn communicates with the inner most ossicle called
- the stapes (stirrup). These are the three smallest bones in the body, and,
like the tympanic membrane, they never stop moving because they are
constantly bombarded with sound, even while we're sleeping!
Functionally, the tympanic membrane converts the acoustical energy of
sound into an exact copy in the mechanical domain. The ossicles then
convey this mechanical energy to the inner ear at the oval window where
the footplate of the stapes sits. It is at this location where the mechanical
energy is then transformed into the hydraulic energy that the inner ear
processes. ey
The ossicles are suspended from the roof of the middle ear cavity by tiny
ligaments, and the malleus is connected to the tympanic membrane by a
ligament, as well. In addition, there are two muscles located in the
middle ear space. One is called the stapedius. It is attached to the stapes
and contracts when very loud sounds are detected. ,
The opening for the Eustachian tube is located at the front wall of the
middle ear cavity, and the other end opens in the upper, back part of the
throat. The Eustachian tube is a muscular tunnel that opens and closes to
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provide fresh air to and drain debris from the middle ear space and to
equalize the pressure between the environment and the middle ear space.
It's what we try to "pop" when we're in an airplane, or an elevator, or in
the mountains. Its functions are very important to maintaining the health”
of the middle ear space. ‘

The Inner Ear (3) ,

The inner ear has two divisions: one for hearing, the other for balance.
The division for hearing consists of the cochlea and the nerve of hearing.
The cochlea is snail-shaped, bony structure that contains three fluid-
filled compartments that run the cochlea's entire length. One
compartment is sandwiched between the other two, and it contains the
sensory organ for hearing called the organ of Corti. The organ of Corti
responds when the hydrioulic energy of the cochlear fluid aciivates its
tiny hair cells to release chemical messengers. These messengers then
stimulate the nerves of hearing which carry sound stimuli to the brain.

The pitch and loudness of the criginal acoustic signal in the ear canal
determine the exact location and the number of hair cells activated on
the organ of Corti.

The balance mechanism is also called the vestibular system. It too is
made up of a series of fluid-filled compartments (three semi-circular
canals and two larger divisions) that contain the sense organs for balance
and movement. The vestibular sensors detect angular movements,
direction and velocity of the head. This information about equilibrium is
sent to the brain by the vestibular nerves, a functionally separate division
of the auditory vestibular nerve, the VIIIth cranial nerve.

Central Auditory Pathways (4) A

"Inner ear" is a collective term that encompasses the separate structures
for hearing and balance. Once the auditory vestibular nerve reaches the
brainstem, the balance system sends its information to brain structures
responsible for processing this type of sensory information, whereas the
hearing system sends its information to different parts of the brain
specifically to extract the sound cues out of the electrical message
brought by the nerves of hearing.

‘We can think of the central auditory pathways as being organized like
circuits. There are short and long segments, all of which work together
as the central auditory pathways or the central auditory nervous system.

39



M.P BHOJ (OPEN JUNIVERSITY
R S T e R o e R s ik P Rt

This system begins as the nerve of hearing enters the brainstem. From
here, the neural pathway makes its way up to the cerebral cortex at the
temporal lobe of the brain along the way switching back and forth from
each side of the brainstem with neurons multiplying in number at each
relay station along the circuit. Right ear information is directed to the
left temporal lobe, and left ear information goes to the right temporal
lobe. In addition, there is a transfer of information from one side of the
brain to the other. In most people, the left side of the brain processes
speech and other complex language functions, whereas tonal stimuli and
music are deciphered by the right side of the brain.

THE PROCESS OF "HEARING"

Our ears work to transform the acoustic stimulus that travels down our
ear canals into the type of neural code ihat our brains car reccgnize,
process and understand. It all starts at the tympanic membrane where the
physical attributes of the sound are transformed into a mechanical
stimulus. This mechanical code is transmitted through the ossicular
chain to the stapes footplate where the code is again transformed this
time into hydraulic energy for transmission through the fluid-filled
cochlea. Finally, when the cochlea's hair cells are stimulated by the fluid
waves a neurochemical event takes place which excites the nerves of
hearing. The physical characteristics of the original acoustic signal are
preserved at every energy change along the way until this code becomes
one that the central auditory pathways can direct to the temporal lobe of
the brain for recognition and processing.

The brain and the relay stations along the central auditory pathways can
extract not only the pitch and loudness features but also as other critical
attributes such as temporal features (timing) and different cues from
each ear. Features of the sound stimulus can be extracted, enhanced, and
modulated and this information can be compared separately from each
ear or combined into a single perception. These features can be
compared to other acoustic patterns that are stored in the brain, perhaps
for the recognition of the voice of a family member or friend, or they can
be the initial experience with a new sound or a new voice.

Our hearing systems anchor us to the soundscape of our environment
with an incredible ability to detect and differentiate infinitesimally small
acoustic cues. Our brains store the neural equivalents of acoustic
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patterns - voices, music, environmental sounds, danger signals - that
‘make it easier to process and recognize both familiar and unfamiliar
signals. Hearing loss misleads our brain with a loss of audibility (sounds
are softer, not as loud) as well as a distortion of the information that
reaches the brain. Changes in the' effectiveness of the brain to process
stimuli, through head trauma, neurologic disease or disorder, or the
naturally occurring process of aging, can result in symptoms that mimic
hearing loss - inattention, inappropriate responses, confusion, a
disconnect from the those around us, for example. The ears and the brain
combine in a truly remarkable way to process neural events into the
sense of hearing and all that it encompasses. Perhaps it's fair to say that
we "hear" with our brain, not with our ears!

REVISION/CHECK YOUR PROGRESS
I.  Fill in the Blanks:

(i) Epidemiological science is wused to determine the

.
F YT I Fvavy
Ofa COIIAIGUn.

(i) Number of new cases in a population at a specified period of
time is called of that condition..

(iii) Total number of cases of a condition in a population a
specified period of time would be known as its

(iv) The factors that contribute to the prevalence rate of disabilities
are

(v) Nearly 10 million Indians suffer from

(vi) India: Human Development Report (1999) found an

alarmingly high number of cases of
in West Bengal.
(vii) Almost people out of 1000 are

estimated to be mentally retarded.

(viii) In India the most commonly found physical disability is that
caused by
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(ix) Prevalence rate of learning disabilities in recent years has risen

to percent in the USA.
(x) Studies have found that between 4 % and 8.1 % of school

going children "are affected by &

II. Match the following:

II.
i) Mental retardation a) 18 lakhs
ii) Rett’s syndrome b) Physical disability
iii)HIV virus c) Age
iv) Cancer d) Sex
v) Cerebral palsy e) 15 laks
Check your progress

I. Fill in the blanks~
i) Prevalence
ii) Incidence
iii) Prevalence
iv) Age, sex, social class & race
v) Visual impairment
vi) Hearing impairment
vii) 30
viii) Poliomyelitis
ix)47 |
x) ADD & ADHD

II.  Match the following:

) ()
i)  (d)
i) (a)
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v)  (e)
v) (b)

ASSIGNMENT/ACTIVITY

I.  Estimate the prevalence of various disabilities present in your
village/Locality.

POINTS FOR DISCUSSION / CLARIFI CATION

After going through the unit you may like to discuss or seek clarification
on some points if so, please mention the points below :

Points for discussion

Points for clarification
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UNIT - 4 : DEFINITION OF HEARING LOSS, DEMOGRAPHICS
& ASSOCIATED TERMINOLOGIES: DEAF/ DEAF/
DEAFNESS/ HEARING IMPAIRED/ DISABILITY/
HANDICAPPED

STRUCTURE

¢ Introduction
¢ Objectives
e Definitions
¢ Summary
e Revision
¢ Assignment/Activity

e Points For Discussion And Clarification
References / Further Readings

INTRODUCTION

Information on hearing and deafness including common auditory system
conditions and sign language communication -

Hearing Loss Definition

Hearmg loss, deafness, hard of hearing, anacu51s or hearing impairment,
is a partial or total inability to hear. In children it may affect the
development of language and can cause work related difficulties for
adults. Hearing loss is caused by many factors, including: genetics, age,
exposure to noise, illness, chemicals and physical trauma.

Deaf Culture: Describes the social beliefs, behaviors, art, literary
traditions, history, values, and shared institutions of communities that
are affected by deafness and which use sign languages as the main
means of communication. When used as a cultural label especially
within the culture, the word deaf is often written with a capital D and
referred to as "big D Deaf" in speech and sign. When used as a label for
the audiological condition, it is written with a lower case d.
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OBJECTIVES
At the end this chapter you, as a student, will, -

1) develop knowledge about the various disabling conditions that -
affect children.

2) will be able to label him correctly, based on the observatlons made
regarding the child’s behaviours

3) develop an indepth knowledge of the condition its causes and
related condition.

DIFINATIONS

Hearing is one of the traditional five senses. It is the ability to perceive
sound by detecting vibrations via an organ such as the ear. The inability
to hear is called deafness. A hearing impairment or hearing loss is a full
or partial decrease in the ability to detect or understand sounds. Caused
by a wide range of biological and environmental factors, loss of hearing
can happen to any organism that perceives sound.
Hearing loss can also be classified based on which portions of the
hearing system (auditory system) are affected. When the nervous system
1s affected, it is referred to as sensorineural hearing loss. When the
portions of the ear that are responsible for transmitting the sound to the
nerves are affected, it is referred to as conductive hearing loss.
A sensorineural hearing loss is due to insensitivity of the inner ear, the
cochlea, or to impairment of function in the auditory nervous system. It
can. be mild, moderate, severe, or profound, to the point of total
deafness. This is classified as a disability under the ADA and if unable
to work is eligible for disability payments.
There are two main types of hearmg loss.

e One happens when your inner ear or auditory nerve is damaged

This type is permanent. -
o The other kind happens when sound waves cannot reach your
inner ear due to ear wax build up, fluid or a punctured eardrum.

Hearing loss is categorized by its severity and by the age of onset.
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Two persons with the same severity of hearing loss will experience it
~quite differently if it occurs early or late in life. Furthermore, a loss can
occur on only one side (unilateral) or on both (bilateral).
Hearing impairment may be ranked as mild, moderate, moderately
severe, severe or profound:
« Mild: for -adults: between 26 and 40 dB HL
for children: between 20 and 40 dB HL
« Moderate: between 41 and 54 dB HL
« Moederately severe: between 55 and 70 dB HL
« Severe: between 71 and 90 dB HL
» Profound: 91 dB HL or greater
« Totally Deaf: Have no hearing at all.
Hearing {oss can be inherited.
Both dominant gene and recessive genes exist which can cause mild to
profound impairment. If a family has a dominant gene for deafness it
will persist across generations because it will manifest itself in the
offspring even if it is inherited from only one parent. It is estimated
around half of all deafness and hearing impairment can be prevented.
People whe are severely deaf rely a lot on lip-reading, even with a
hearing aid.
Profoundly deaf people can also use sign language to communicate.
Hearing impaired persons with partial loss of hearing may find that the
quality of their hearing varies from day to day, or from one situation to
another or'not at all. They may also, to a greater or lesser extent, depend
on both hearing-aids and lip-reading.
Any form of communication between people is a two way street. It is
very important then to determine how a deaf person prefers to
communicate. There are a number of options available to them such as
sign language, lip reading or using text. There will be a way of making a
connection. It may sometimes be difficult or awkward but the effort is
well worth it.
The commonest cause of hearing loss is aging, and three-quarters of
people who are deaf are aged over 60. At around 20 years of age, our
hearing starts a gradual decline. Higher frequencies are usually the first
to go. This age-related hearing loss is normal and doesn't lead to total
loss of hearing. Age-related hearing loss (presbycusis) typically begins
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with the loss of higher frequencies, so that certain speech sounds - such
as's', 'f and 't' - end up sounding very similar. This means the older
person can hear, but not always understand.

Many people who are deaf consider spoken language their -primary
language and consider themselves "hard of hearing". How one classifies
themselves relative to hearing loss or deafness is a very personal
decision and reflects much more than just their ability to hear.

Hearing loss is any degree of impairment of the ability to apprehend sou
nd.

Sound can be measured accurately. The term dccibel (dB) refers to an a
mount of energy moving sound from its sourceto our ears or to a microp
hone. A drop of more than 10 dB in the level of sound a person can hear
is significant. .

Sound travels through a medium like air or water as waves of compressi
on and rarefaction. These waves are collectedby the external ear and cau
se the tympanic membrane (ear drum) to vibrate. The chain of ossicles ¢
onnected to the eardrum—the incus, malleus, and stapes—

carries the vibration to the oval window, increasing its amplitude 20 time
s on theway. There the energy causes a standing wave in the watery liqui.
d (endolymph) inside the Organ of Corti. (A standingwave is one that do
es not move. A vibrating cup of coffee will demonstrate standing waves.
) The configuration of thestanding wave is determined by the frequency
of the sound. Many thousands of tiny nerve fibers detect the highs andlo
ws of the standing wave and transmit their findings to the brain, which in
terprets the signals as sound.

To summarize, sound energy passes through the air of the external ear, t
he bones of the middle ear and the liquid of theinner ear. It is then transl
ated into nerve impulses, sent to the brain through nerves and understood
there as sound. Itfollows that there are five steps in the hearing process:

. air conduction through the external ear to the ear drum
. bone conduction through the middle ear to the inner ear
. water conduction to the Organ of Corti

. nerve conduction into the brain
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. interpretation by the brain. -

The external ear canal can be blocked with ear wax, foreign objects, infe
ction, and tumors. Overgrowth of the bone, acondition that occurs when
the ear canal has been flushed with cold water repeatedly for years, can a
Iso narrow thepassageway, making blockage and infection more likely.
This condition occurs often in Northemn Californian surfers and istherefo
re called "surfer's-ear." , s

The ear drum is so thin a physician can see through it into the middle ear
. Sharp objects, pressure from an infection inthe middle ear, even a firm
cuffing or slapping of the ear, can rupture it. It is also susceptible to pres
sure changes duringscuba diving.

Several conditions can dnmmsh the mobility of the ossicles (small bones
) in the middie ¢z:. Otitis

media (an infection inthe middle ear) occurs when fluid cannot escape i
nto the throat because of blockage of the eustachian tube. The fluidthat a
ccumulates, whether it be pus or just mucus and dampens the motion of t
he ossicles. A disease calledotesclerosis can bind the stapes in the oval
- window and thereby cause deafness. |

All the conditions mentioned so far, those that occur in the external and
middle ear, are causes of conductive hearingloss. The second category, s
ensory hearing loss, refers to damage to the Organ of Corti and the acous
tic nerve.Prolonged exposure to loud noise is the leading cause of sensor
y hearing loss. A million people have this condition,many identified duri
ng the military draft and rejected as being unfit for duty. The cause is oft
en believed to be prolongedexposure to rock music. Occupational noise
exposure is the other leading cause of noise induced hearing loss (NIHL)
and is ample reason for wearing ear protection on the job. A third of peo
ple over 65 have presbycusis—

sensory hearingloss due to aging. Both NIHL and presbycusis are primar -
ily high frequency losses. In most languages, it is the highfrequency sou
nds that define speech, so these people hear plenty of noise, they just can
not easily make out what itmeans. They have particular trouble selecting
out speech from background noise. Brain infections like meningitis, dru
gssuch as the aminoglycoside antibietics (streptomycin, gentamycin, ka
namycin, tobramycin), and Meniere's disease alsocause permanent senso
ry hearing loss. Meniere's disease combines attacks of hearing loss with
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attacks of vertigo. Thesymptoms may occur together or separately. High
doses of salicylates like aspirin and quinine can cause a temporaryhigh-
frequency loss. Prolonged high doses can lead to permanent deafness. Th
ere is an hereditary form of sensorydeafness and a congenital form most
often caused by rubella (German measles). :
Sudden hearing loss—at least 30dB in less than three days—
is most commonly caused by cochleitis, a mysterious viralinfection.
The final category of hearing loss is neural. Damage to the acoustic nerv
e and the parts of the brain that perform hearingare the most likely io pro
duce permanent hearing loss. Strokes, multiple sclerosis, and acoustic ne
uromas are allpossible causes of neural hearing loss.
Hearing can also be diminished by extra sounds generated by the ear, mo
st of them from the same kinds of disordersthat czuse diminished hearin
g. These sounds are referred to as tinnitus and can be ringing, blowing,
clicking, oranything else that no one but the patlent hears.
Diagnosis
An examination of the ears and nose combined with simple hearing tests
done in the physician's office can detect manycommon causes of hearing
loss. An audiogram often concludes the evaluation, since these simple
means often producea diagnosis. If the defect is in the brain or the acoust
ic nerve, further neurological testing and imaging will be required.
The audiogram has many uses in diagnosing hearing deficits. The patter
n of hearing loss across the audible frequenciesgives clues to the cause.
Several alterations in the testing procedure can give additional informati
on. For example,speech is perceived differently than pure tones. Adequat
e perception of sound combined with inability te recognize wordspoints t
0 a brain problem rather than a sensory or conductive deficit. Loudness p
erception is distorted by disease incertain areas but not in others. Acousti
¢ neuromas often distort the perception of loudness.
Treatment
Conductive hearing loss can almost always be restored to some degree, i
f not completely.
«  matter in the ear canal can be easily removed with a dramatic i impr
ovement in hearing.
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. surfer's ear gradually regresses if cold water is avoided or a specia
1 ear plug is used. In advanced cases, surgeonscan grind away the exce
ss bone.

. middle ear infection with fluid is also simple to treat. If medicatio
ns do not work, surgical drainage of the ear isaccomplished through th
e ear drum, which heals completely after treatment.

. traumatically damaged ear drums can be repaired with a tmy skin
graft.
. surgical repair of otosclerosis through an operating microscope is

one of the most intricate of procedures, substitutingtiny artificial parts
for the original ossicles.
Sensory and neural hearing loss, on the other hand, cannot readily be cur
ed. Fortunately it ic z10t often complete, so thathearing
aids can fill the deficit.
In-the-
ear hearing aids can boost the volume of sound by up to 70 dB. (Normal
speech is about 60 dB.) Federal law nowrequires that they be dispensed
only upon a physician's prescription. For complete conduction hearing lo
ss there are nowavailable bone conduction hearing aids and even devices
that can be surgically implanted in the cochlea.
Tinnitus can sometimes be relieved by adding white noise (like the soun
d of wind or waves crashing on the shore) to theenvironment.
Decreased hearing is such a common problem that there are legions of or
ganizations to provide assistance. Speciallanguage training, both in lip re
ading and signing, special schools and special camps for children are all
available in mostregions of the United States.

There are some demographic statistics available, but they are either
outdated or unreliable because some people may not wish to identify
themselves as having a hearing loss, or the question forms may not ask
directly if a person has a hearing loss. The estimated demographic figure
has ranged from 22 million deaf and hard of hearing to as high as 36
million deaf and hard of hearing. Of these, only a few million are
considered "deaf' and the remainder are hard of hearing. Further
muddying statistics is the fact that some "deaf" people may actually be
hard of hearing, and some "hard of hearing" people may actually be
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deaf. There are certainly enough of us with hearing losses that
companies recognize the potential purchasing power of such a large
segment of society.

Statistics are primarily maintained by two Federal agencies: The
National Center for Health Statistics (NCHS) which is under the Centers
for Disease Control (CDC), and the U.S.

Etiology information is available for approximately one-half of the
students reported to the 1992-93 Annual Survey of Hearing Impaired
Children and Youth, conducted by the Center for Assessment and
Demographic Studies. It is estimated that this survey represents 60-65%
- of the population of deaf and hard-of-hearing students in Zie U.S. who
receive special education services.

As shown in Table 13, heredity, at 13%, is the leading known cause of
hearing impairment at birth, followed by pregnancy/birth complications
(including Rh incompatibility, prematurity, and hirth trauma) at 8.7%.
Meningitis, at 8.1%, is the leading known cause of hearing impairment
occurring after birth.

Table 13: Reported Etiology of Hearing Loss by Onset, for the Estimated
Population of Deaf and Hard of Hearing Students in the United States,
1992-93 (N=48,300).

Causeof HearingLoss ~~  _ |Percent
Onset at birth: (47.4%)
Maternal rubella 21%
Cytomegalovirus 1.3%
Other pregnancy/birth compligations
(including Rh incompatibility, prematurity, 8.7%
and birth trauma) '
Heredity 13.0%
Other causes at birth _ 4.5%
Cause not known/reported 17.8%
Onset after birth: . v (23.2%)
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Cause of Hearing Loss : Percent
Meningitis - 18.1%
Otis media ' 3.7%
Other infection/fever (including measles and mumps) | 4.0%
Trauma 0.6%
Other cause after birth ' 1.5%
Cause not known/reported 53% |

Onset not known/reported " 1(29.4%)

TOTAL 100.0%

Source: 1992-93 Annual Survey of Hearing Impalred Children and
Youth,
Center for Assessment and Demographic Studies, Gallaudet University.

UNIT SUMMARY
Facts: Hearing Loss

« Some medications may reversibly affect hearing. This includes
some diuretics, aspirin and NSAIDs, and macrolide antibiotics.

» The term hearing impaired is more likely to be used by people
with a less than severe hearing loss and people who have acquired
deafness in adulthood rather than by those who have grown up
deaf.

« There is a progressive loss of ability to hear high frequencies with
increasing age known as presbycusis. For men, this can start as
early as 25 and women at 30, but may even affect teenagers and
children.

» Hearing loss can be inherited. Around 75-80% of all cases are
‘inherited by recessive genes, 20 to 25% are inherited by dominant
genes 1 to 2% are inherited by X-linked patterns, and fewer than
1% are mhented by mitochondrial inheritance.

« Members of the deaf community tend to view deafness as a
difference in human expenence rather than a disability. A positive
attitude toward being deaf is typical in deaf cultural groups.
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Deatness is not generally considered a condition that needs to be
fixed.

¢ Deaf culture is recognized under article 30, paragraph 4 of the
United Nations Convention on the Rights of Persons with
Disabilities, which states that "Persons with disabilities shall be
entitled, on an equal basis with others, to recognition and support
of their specific cultural and linguistic identity, mcludmg, sign
languages and deaf culture."
Statistics: Hearing Impairment
Over 37 million adults and over 1 million children in the United
States suffer from some degree of hearing loss.-
In the U.K. around 840 babies are born with significant deafness _
each year. About one i 1,000 children is dea? at three years old
-and about 20,000 children aged up to 15 are moderately to

profoundly deaf.

CHECK YOUR PROGRESS

1) What are the early indicators of a possible learning disability,
MR, V.ILH.L

2)  Visit an orthopedic center children’s section. Observe the
children and categorize them into their orthopedic conditions.

SUGGESTED ASSIGNMENT -

1) Observe and describe the motor movements of a child (0-2 yrs, 3-
5 yrs, 6-8 yrs, 9-12 yrs)) with spasticity, athetoses, ataxia,
‘muscular dystrophy, MMC, and polio. '

POINTS FOR DISCUSSION / CLARIFICATION

After going through the unit you may like to discuss or seek clarification
on some points if so, please mention the points below :
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Points for discussion

Points for clarification
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UNIT-5: CHALLENGES ARISING DUE TO CONGENITAL
AND ACQUIRED HEARING LOSS

STRUCTURE

¢ Introduction

¢ Objectives

¢ Definitions

¢ Summary

e Revision

e Assignment/Activity

¢ Points Fm_' Discussion And Clarification

¢ References / Further Readings

INTRODUCTION

A child with a congenital hearing loss should begin receiving
treatment before 6 months of age. Studies suggest that children
treated this early are usually able to develop communication skills
(using spoken or sign language) that are as good as those of hearing

peers.

In the United States of America, because of a Federal law
(the Individuals with Disabilities Education Act), children with a
hearing loss between birth and 3 years of age have the right to receive
interdisciplinary assessment and early intervention services at little or
no cost. After age 3, early intervention and special education
programs are provided through the public school system.

There are a number of treatment options available, and parents will

need to decide which are most appropriate for their child. They will

need to consider the child’s age, developmental level and personality,

the severity of the hearing loss, as well as their own preferences.

Ideally a team of experts including the child’s primary care provider,

anotolaryngologist, a speech-language pathologist, audiologist and an
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educator will work closely with the parents to create an
Individualized Family Service Plan. Treatment plans can be changed
as the child gets older.

Children as young as 4 weeks of age can benefit from a hearing aid.
These devices amplify sound, making it possible for many children to
hear spoken words and develop language. However, some children
with severe to profound hearing loss may not be able to hear enough
sound, even with a hearing aid, to make speech audible. A behind-
the-ear hearing aid is often recommended for young children because
it is safer and more easily fitted and adjusted as the child grows as
compared to one that fits within the ear.

Parents also will need to decide how their family and child are going
to communicate. If the child is going to communicate orally (speech),
s’/he may need assistance learning listening skills and lip reading
skills to help her/him understand what others are saying. Many
children with hearing loss also need speech or language therapy.

A child also can learn to communicate using a form of sign language.
In the United States of America, the type preferred by most deaf
adults is American Sign Language (ASL), which has rules and
grammar that is distinct from English. There are also several
variations of sign language that can be used along with spoken
English which are standard in English-speaking countries outside the
United States. o

There is also a visual model of spoken language called cued speech.
Learning to lip read is very difficult because many sounds look the
same on the lips. Cued speech enables young children with hearing
loss to clearly see what is being said, and learn spoken languages.
with normal grammar and vocabulary. It clarifies lip reading using 8
hand shapes in 4 positions and usually takes less than 20 hours to-
learn the entire system.

A child with a congenital hearing loss should begin receiving treatment

“before 6 months of age. Studies suggest that children treated this early
are usually able to develop communication skills (using spoken or sign
language) that are as good as those of hearing peers.
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In the United States of America, because of a Federal law
(the Individuals with Disabilities Education Act), children with a hearing
loss between birth and 3 years of age have the right to receive:
interdisciplinary assessment and early intervention services at little or no
cost. After age 3, early intervention and special education programs are
provided through the public school system. '

There are a number of treatment options available, and parents will need
to decide which are most appropriate for their child. They will need to
consider the' child’s age, developmental level and personality, the
severity of the hearing loss, as well as their own preferences. Ideally a
team of experts including the child’s primary care provider,
anotolaryngologist, a speech-language pathologist, audiologist and an
educator will work closely with the parent: to create an Individualized
Family Service Plan. Treatment plans can be changed as the child gets
older. ,
Children as young as 4 weeks of age can benefit from a hearing aid.
These devices amplify sound, making it possible for many children to
hear spoken words and develop language. However, some children with
severe to profound hearing loss may not be able to hear enough sound,
even with a hearing aid, to make speech audible. A behind-the-ear
hearing aid is often recommended for young children because it is safer
and more easily fitted and adjusted as the child grows as compared to
one that fits within the ear. .
Parents also will need to decide how their family and child are going to
communicate. If the child is going to comnsunicate orally (speech), s/he
may neced assistance learning listening skills &nd lip reading skills to
help her/him understand what others are saying. Many children with
hearing loss also need speech or language therapy.

A child also can learn to communicate using a form of sign language. In
the United States of America, the type preferred by most deaf adults
is American Sign Language (ASL), which has rules and grammar that is
distinct from English. There are also several variations of sign language
that can be used along with spoken English which are standard in
English-speaking countries outside the United States.
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There is also a visual model of spoken language called cued speech.
Learning to lip read is very difficult because many sounds look the same
on the lips. Cued speech enables young children with hearing loss to
clearly see what is being said, and learn spoken languages with normal
grammar and vocabulary. It clarifies lip reading using 8 hand shapes in 4
positions and usually takes less than 20 hours to learn the entire system.

Surgery may be recommended if a child has a permanent conductive
hearing loss caused by malformations of the outer or middle ear, or by
“repeated ear infections. Although fluid in the middle ear usually results
in only temporary hearing loss, chronic ear infection can cause a child to
fall behind in language skills. In some cases, a doctor may suggest
" inserting a tube through the eardrum to allow the iniddle ear to drain.
This procedure generally does not require an overnight hospital stay.>

Surgery also may be an option for some children with severe to
profound sensorineural _hearing loss. A device called a cochlear '
implant can be surgically inserted in the inner ear of children as young
as 12 months of age to stimulate hearing. The surgery requires a hospital
stay of one to several days. With additional language and speech
therapy, children with cochlear implants may learn to understand speech
and speak reasonably well, but the amount of improvement is variable.

Once a child is diagnosed, the immediate and anticipated reaction of the
parents and immediate family is one of the denial. Doctors or the
audiologists need to counsel the family, help them cope with the
situation and encourage them to look forward to solutions to overcome
the problem. Often when the family is told abeut the excellent options
available for a hearing impaired child, the chances of acceptance are
much better. Once the family accepts the handicap, half the battle is over
and rehabilitation can begin.

The type of intervention required depends on several factors. Chief

among these is the degree of impairment. When a child has a fair degree
of residual hearing, the correct intervention would be fitting "optimised”
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hearing aids. "Optimisation" means fitting the child with a hearing aid
appropriate to its degree of deafness.

Today a variety of good quality hearing aids are available — analog or
digital body worn (for small children) or ear level for older children.
When fitting a hearing aid, a competent audiologist has to assess the
child's residual hearing, look at the hearing aid's performance and fit the
child with an appropriate instrument. Equally important is the ear mould,
which has to be custom made to suit the shape of the child's ear.

If a child has profound or total deafness, the benefits of hearing aids are
limited. Depending upon the level and type of hearing loss, cochlear
implants may be used instead of hearing aids.

The term congenital hearing loss means the hearing loss is present at
birth. Congenital hearing loss can be caused by genetic or nongenetic
factors.

Nongenetic factors can account for about 25% of congenital hearing
loss. Nongenetic factors that are known to cause congenital hearing loss
include:.
» Matemnal infections, such as rubella (German measles),
cytomegalovirus, or herpes simplex virus
e Prematurity
« Low birth weight
« Birth injuries
« Toxins including drugs and alcohol consumed by the mother
during pregnancy B
» Complications associated with the Rh factor in the blood/jaundice
» Maternal diabetes
+ Toxemia during pregnancy
« Lack of oxygen (anoxia)

Genetic factors (hereditary) are thought to cause more than 50% of all
hearing loss. Hearing loss from genetic defects can be present at birth or
develop later on in life. Most genetic hearing loss can be described as
autosomal recessive or autosomal dominant. Other, more rare types of
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genetic hearing loss include X-linked (related to the sex chromosome) or
mitochondrial inheritance patterns.
In autosomal recessive hearing loss, both parents carry the recessive
gene and pass it along to the child. Parents are often surprised to
discover their child has-a hearing loss because they are not aware that
they are carrying a defective gene. This type of inheritance pattern
accounts for about 70% of all genetic hearing loss.
An autosomal dominant hearing loss occurs when an abnormal gene
from one parent is able to cause hearing loss even though the matching
gene from the other parent is normal. The parent who is carrying the
dominant gene may also have hearing loss as weli as other signs and
‘symptoms that make up a genetic syndrome. The autosomal dominant
pattern accounts for : 2% of all genetic hearing loss cases.
Genetic syndromes have a group of signs and symptoms that together
indicate a specific disease. There are many genetic syndromes that
- include hearing loss as one of the symptoms.

Examples include:
« Down syndrome
o Usher syndrome
« Treacher Collins syndrome -
~» Crouzon syndrome
-« Alport syndrome
« Waardenburg syndrome

Acquired hearing lossis ahearing lossthat appears after birth.
Thehearing loss can occur at any time in one's life, as a result of an
illness or injury.

Acquired causes of hearing loss

There are many possible causes of hearing loss in children. Some causes
arecongenital (present at birth), while others are acquired (cause of
hearing loss happens sometime after birth). Acquired hearing loss is
also known as Late Onset Hearing Loss(LOHL).

e Otitis Media (ear infections)

. Collection of fluid in the middle ear
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Perforated ear_drum (may be causes by untreated ear infections,
head injury, blow to the ear, or from poking something in the ear)

. Blockage in the middle ear (usually caused by a build up of wax)

B Diseases, " viruses, infections (including Meningitis, Measles,
Mumps, Chicken Pox, Influenza, etc)

. Certain drugs and medications

. Long term exposure to loud noises

Head trauma

OBJECTIVES
At the end this chapter vou, as a student, will, -

e develop knowledge about the various disabling conditions that
affect children.

e will be able to label him correctly, based on the observations made
regarding the child’s behaviours’

e develop an indepth knowledge of the condition its causes and

related condition.
DIFINATIONS
Abnormalities of the external ear’ Anotia/microtia
Anotia is the total absence of the auricle, most often with narrowmg or
absence of the external auditory meatus. Strictly speaking, in microtia,
there is some degree of malformation of the external ear (+ narrowing or
absence of the external auditory meatus) in contrast to a 'small ear'
which is normally formed, as seen in Down's syndrome. These
conditions may be unilateral or bilateral - the latter is less common.

o Anotia is rare but seen in 20% of children with thalidomide-
induced abnormalities. Microtia (along with protruding ears) is the
most common ear problem encountered in plastic surgery. It is
seen in 0.03% of all newborns. It is commonly associated with
hemifacial microsomia. . _

« ‘Between 6% and 16% of cases are associated with chromosomal
abnormalities and up to 65% of cases occur in isolation. However,
both can also be associated with first arch syndrome and the
oculo-auriculo-vertebral  spectrum  (of = which Goldenhar's
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syndrome is the most severe manifestation). Other associations
include Treacher Collins' syndrome, Nager and CHARGE
syndrome (Coloboma, Heart defects, Atresia of the
choanae, Restriction ~ of  growth  and  developmental
~ delay, Genitourinary abnormalities, Ear anomalies), among others.

« External auditory meatus atresia must be ruled out early (within
days in bilateral cases and months in unilateral cases), as delayed
speech development can ensue. :

« Surgical reconstruction of the auricle is usually carried out
between 6-7 years of age.! The options will involve either a
reconstruction using rib cartilage (which requires several
procedures, entails chest wall scarring and the ear does not grow
with' the child) or prosthetic reconstruction, which can achieve
very lifelike results. The procedure can be done under local
anaesthetic but general anaesthetic is often preferred, particularly
if the patient is a child. 7

« Postsurgical complications can include infection, haematoma and
scarring. Psychological complications include disappointment due
to unwarranted expectations - this can be obviated by careful
counselling pre-operatively.

« The future promises exciting developments, including intrauterine
diagnosis and treatment of severe ear deformities, gene therapy
and tissue generation, in vitro cartilage growth and the increasing
use of prosthetic implants.

Macrotia®2! A

This is a large but normally formed auricle, not usually associated with
functional abnormality. It is defined as an ear which is two or more
standard deviations from the mean. True macrotia is rare but may be
seen in association with vascular malformations, hemihypertrophy;
neurofibromatosis and secondary to haemangioma. It is more
conspicuous if the ear is prominent too. Surgical correction can be
carried out. The Antia-Buch technique, which involves freeing the
helical ﬂaP and repositioning it, is the most commonly used
procedure.™

Preauricular accessory auricles
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These are usually found just anterior to the tragus and range from
simple skin tags to complex structures containing cartilage.

They are present in up to 1.5% of the population and, in isolation,
usually present with no functional abnormality.

They can be part of a syndrome (eg, Treacher Collins' syndrome
or Goldenhar's syndrome). '

Simple lesions can be easily removed but, when they are more
complex (eg, cartilage is involved), surgery is more tricky as all
the cartilage needs to be removed and the superficially placed
underlying facial nerve can be put at risk.

UNIT SUMMARY

External auditory meatus atresia®'$!

Congenital atresia of the external auditorv canal is caused by a failure of
canalisation of the epithelial plug portion of the first branchial cleft. This
results in the formation of a membranous or bony (or both) plate at the
level of the tympanic membrane. There may be associated ossicular
malformations. The stenosis may be for part or all of its length.

Stenosis usually does not result in hearing loss if patency is
maintained but atresia does.

It is a rare condition (of the order of 1-5:200,000 live births) and is
more common in boys. There is a positive family history in 14%
of cases. Unilateral atresia is 3 to 6 times more likely to occur than
bilateral atresia.

External auditory meatus atresia is often associated with other
abnormalities. - '

Complications may include recurrent otitis media, cholesteatoma
and mastoiditis.

Management is often multidisciplinary: ear, nose and throat
(ENT) surgeons will work alongside audiologists, plastic
surgeons, paediatricians and geneticists.

An audiological assessment is carried out in the first instance to rule out
hearing impairment in the infant. If it is unilateral, this should take place
in the first few months of life but, if it is bilateral, within the first few
days.®
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Unilateral cases usually manage well, although may have some trouble
in localising exact direction of sound. Problems arise if there is repeated
otitis media or impacted cerumen in the normal ear.

In cases with bilateral abnormalities, bone conduction hearing aids are
the first line of treatment (+ followed by bone-anchored hearing aids).
This is eventually followed by surgery (after the age of 5 or 6 years),
after CT assessment of the extent of the problem and regular
audiological monitoring. Surgery is always carried out after any
correction of the auricle, as the unscarred skin is essential to the surgeon
in fashioning a new auricle.

Abnormalities of the middle ear™
In the absence of other problems, hearing loss associated with these
abnormalities is often picked up during the course of routine infant and
childhood audiological assessments. More specialist assessment and
management is carried out in the ENT department.
Tympanic membrane abnormalities
The tympanic membrane may be small (eg, congenital rubella
syndrome), distorted (eg, VATER syndrome (Vertebral anomalies, Anal
atresia, Tracheo-oesophageal fistula, (0)Esophageal atresia and Renal
anomalies and radial dysplasia)) or replaced by fibrous tissue or a bony
plate.
Ossicular abnormalities
o There are a number of different ossicular abnormalities, which
may affect ene or more of the ossicles.
« There may be absence of part.or all of these bones and there can
also be varying degrees of fusion.
« The associated intratympanic muscles are often affected and there
can be an aberrant course of the facial nerve.
» Surgery can go some way towards correcting this.
Abnormalities of the tympanic cavity
Congenital  cholesteatoma (2-3% of all' cholesteatomas)
It is usually unilateral, may be bilateral, and presents as conductive
hearing loss. The tympanic membrane is intact and overlies a white mass
(this varies from a small pearl size to filling the entire middle ear) which
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can act as a source of infection. CT scanning to assess the-lesion is
advisable as this will dictate the surgical approach.”g}

Vascular abnormalities
These include the presence in the middle-ear cavity of internal carotid
artery aneurysms, jugular bulb abnormalities and very rare cases of an
anomalous internal carotid artery. These vascular abnormalities tend to-
present with limited functional problems but a pulsatile red, smooth
mass may be seen behind the tympanic membrane on examination. Their
presence should be confirmed in a specialist unit, as it will have
implications in considering any future intervention in the ear or to these
structures. (

Congenital | perilymph fistula
This may occur, linking the perilymphatic space of the inner ear'to the
middle-ear cavity. There are often associated deformities. Children
present with fluctuating and progressive sensorineural hearing loss +
tinnitus, vertigo and, occasionally, recurring meningitis. Diagnosis is
confirmed on CT scanning and surgical correction can be carried out.
Abnormalities of the inner ear »

The inner ear is the collection of structures within the bony labyrinth: the
semicircular canals, the vestibule and the cochlea. Congenital
abnormalities here are rare and will result in deafness in addition to
possible dizziness, and account for up to 20% of children with
sensorineural hearing loss.

People with abnormalities of the inner ear are at increased risk of
developing recurrent meningitis or a perilymphatic fistula. Middle-ear
infections should therefore be treated aggressively. There is also
increased risk of developing cerebrospinal fluid leaks after minor head
injuries and therefore avoidance of contact sports is advised.

« These deformities are typically classified according to embryomc
developmental stages.

« Any of the structures can be involved.

« Cochleosaccular dysplasia is probably the most common form of
inner-ear- congenital deformity and is characterised by a collapse
of the cochlear duct and saccule. ‘

Patients suspected of having these problems will undergo a thorough
clinical, audiological and radiological evaluation. A positive family
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history can suggest a genetic origin, whilst a detailed history of the
pregnancy may reveal a teratogemc cause. This may be backed by blood
tests. High-resolution CT scanning will determine the nature and extent

of the problem and there will be a multidisciplinary approach to
rehabilitation.

CHECK YOUR PROGRESS
3)  What are the early indicators of a possible learning disability,
MR, V.I, HI

4) Visit an orthopedic center children’s section. Observe the
children and categorize them into their orthopedic conditions.

SUGGESTED ASSIGNMENT

1) Observe and describe the motor movements of a child (0-2 yrs, 3-

5 yrs, 6-8 yrs, 9-12 yrs.) with spasticity, athetoses, ataxia,
‘muscular dystrophy, MMC, and polio.
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POINTS FOR DISCUSSION / CLARIFICATION

After going through the unit you may like to discuss or seek clarification
on some points if so, please mention the points below :

Points for discussion

Points for clarification
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1. Carol Carter, Joyce Biswhop Keys to Success. How to Achieve your
and Sarah Lyman Kravits. (1998) goals. Pub : Prentice Hall N.J.
07458
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Teacher — A Handbook. -
3. - Lyndon W Searfoss Helping Children Learn To Read.
John E. Readence (1994) Pub. Allyn and Bacon MA 02 1944.
4. NIMH Sewnderabad (1989) Hand Book For The Trainers of the
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UNIT - 1 : CHARACTERISTICS OF LEARNERS WITH
HEARING LOSS AND IMPACT OF DIFFERENT DEGREES OF
HEARING IMPAIRMENT ON COMMUNICATION

STRUCTURE

¢ Introduction
¢ Objectives
e Definitions
s Summary
¢ Revision

e Assignment/Activity
¢ Points For Discussion And Clarification

e References / Further Readings

INTRODUCTION

Education is very important in life. It can be conceptualized as learning
and attainment of skills of Education for All is a universal dream. All the
modern nations are trying their best to actualize this dream. Special
attention is being provided to conventional known weaker links in the
chain of education, self reliance, prosperity and development. These
‘marginalized’ groups which were untouched by education until very
recently are now entering the mainstream education. We need to make
our system more accommodative, flexible and warm, so that these
groups not only enter the conventional classrooms but also make these
classrooms more colorful and rich. Changes are being made towards this
purpose. New ideas, modern technology and broad minded philosophy
are being passed down from international to national level from national

73



M.P BHOJ (OPEN JUNIVERSITY

to state level and from state level to schools. One of these extremely
useful new ideas is ‘inclusive education’ and you are the best link of this
relay of ideas which actually provides services to children with diverse
“background. In this sense you are the most important agent of change.
Upon your shoulder lies the success of these seemingly theoretical ideas
like inclusion; neighborhood school; and free, compulsory, appropriate
education. Efforts must be concentrated on empowering you the resource
teachers to make education work for ALL. Diversity is not a new reality
to India and we Indians do not need any lessons on it since we have been
living with it happily. However, we definitely need to operationally
define diversity with a broader view. We readily acknowledge diversity
linked with religion, language, culture, geographical or economical
background. However, diversity created by abilitizs z2d disabilities is
not very well taken care of. Conventional mindset of looking at
diswoility as curse or ‘end of the road’ is quite wide spread. This
har: sers our “ability’ to look at disability as one of the diversities. If you
resource teachers can take this pusitive perspective to families and
schools much can be achieved. Among the disabilities, hearing disability
has a unique situation which may make the inclusion process slower and
difficult. With other disabilities, in general, language and
communication are not the primary concerns. With individuals with-
hearing impairment, this is not the case. Inadequate language and
communication have the potential to negatively impact almost all
developmental aspects of a child. Moreover, if not dealt with carefully,
hearing impairment may delink the child not only £ .4 the society but
also from the family. You yourself can think of the Section 1
Introduction 4 1 Module on Training of Resource Teachers under SSA
on hearing impairment serious concerns created by such a situation.
however, thankfully this can be avoided and hence must be avoided. and
you have a major role to play here!

OBJECTIVES

e Knowledge related objyectives After learning this module the
“resource teachers will be able to: 1. Present basic summary about
key issues related to hearing impairment including definition,
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kinds, causes, preventions, identification and assessment. 1 Help
sort out basic doubts of families and other classroom teachers in
this connection. 1 Monitor best curricular practices in the
mainstream school based on this knowledge. 1 Be bale to use this
basic knowledge to read / get more information as and when
necessary. Skill related objectives After learning this module the
resource teachers will be able to: 1 Explain the audiogram and its
interpretation to families and other classroom teachers, 1 Monitor
the functioning of individual and group amplification systems, 1
Describe and clear doubts about curricular adaptations required
and not required by each of the students with hearing impairment
under her / his supervision, 1 Demonstrate examples of
appropriate teacl:iig learing material, 1 Suggest to families,
teachers and school authorities the appropriate tips / steps to
facilitate communication, language and social development of
students with hearing impairment, 1 Prepare individualized plans
and monitor their implementation. Attitude related objectives
After learning this module the resource teacher will be able to: 1
Identify strengths and weaknesses of each of the students
reahistically, Module on Training of Resource Teachers under
SSA on Hearing Impairment1 71 Explain how positive thinking
and appropriate action lead to success, 1 Suggest novel, workable
solutions to deal with various barriers in education, 1

Many people are aware that their hearing has deteriorated but are
reluctant to seek help. Perhaps they don't want to acknowledge the
problem, are embarrassed by what they see as a weakness, or belicve
that they can "get by" without using a hearing aid. And, unfortunately,
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