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| NTRODUCTI! ON

In the recent years, the diverse needs of the hearing-
i npaired i ndividual have been recogni zed. Hear i ng-
| npai rnent, especially when severe or profound, drastically
reduces the possibilities for children to devel op
intelligible speech, [linguistic skills and educationa
standards that commensurate with the intellectual abilities.
The nucleus of the hearing-inpaired's problem is the
interference in the process of comrunication. However
pl anning a programof remediation for the hearing-inpaired
nmust be prepared to confront many aspects of the person's
l'ife, including educational objectives, personal and socia

devel opnment and enpl oynent status (Johnson, 1978).

Viewed historically, a transition has occurred in aura
rehabilitation. During the first years of this century,
there was extensive enphasis on the visual nodality as well
as on manual communication. In the 1940's and 1950's narked
a transition to nore anplification although, not as
sophisticated as that provided by the high technology of
t oday. In the 1960's and 1970's audi ol ogi sts began to vi ew
aural rehabilitation for adults in terns of speechreading
and auditory training. The issue for children continued on

‘et hodol ogy', auditory-visual or auditory only. Parents of



the deaf children were confused and for that matter stil

are regarding the auditory visual versus the auditory-

approaches to comruni cati on.

Several factors have contributed to the renedia
phi | osophies presently in use. The devel opnent of the
prof ession of audiology, rapidly expandi ng know edge about
the nature of |anguage and its acquisition by children, the
recent enphasis on the psychol ogical inpact of physica
impairnents on individuals and famlies, and technol ogica
advances in hearing aid design have all contributed to
changes in the procedures enployed. Advances in theory,
federal and state legislations and developnents in the
enpirical foundation upon which clinical practice rests,
have each al one and together altered the shape and course of

audi ol ogi cal rehabilitation.

The last few years have w tnessed an enornous upsurge
of interest in rehabilitation of the hard-of-hearing.
Were then does rehabilitation begin? The nanagenent
process begins as soon as hearing loss is confirmed. The
mai n purpose of rehabilitation is to overcone the handicap.
The aimnust be initially to help himconme to terns with the

handicap and to develop skills whnich wll alleviate the



adverse results of the deafness, so that he can continue to

function within his social and occupati onal conpetency.

Audi ol ogi sts are begi nni ng to recogni ze t he
mul ti faceted needs of the hearing-inpaired individuals.
This awareness is resulting in the developnent of nore
appropriate and conprehensive progranms for audiol ogica
rehabilitation. The Conmmittee on Rehabilitative Audiology
of the American Speech and Hearing Associ ati on (ASHA, 1974)
has adopt ed guidelines for the audiologist in t he
rehabilitation of the auditorily handi capped. Wth limted
nodi fi cations of the ASHA Cormittee gui delines (1974), the
pl an for conprehensive audiologic rehabilitation may

include any or all of the follow ng conponents:

1} Selection of an anplification systemto nake avail abl e as
much undi storted sensory information as possible.

2) Devel opnent, renediation, or conservation of receptive
and expressive |anguage abilities.

3) Continuing re-evaluation of auditory function.

4) Assessnent of the ef fecti veness of rehabilitative

procedures.



However, the relative enphasis of audi ol ogi ca
rehabilitation varies fromindividual to individual. dient
therapy nust be personalized and aimed at reconstructing
that clients* approach to his/her communicative and rel ative
needs. An interdisciplinary teameffort is often crucial
to the success of a rehabilitation program Comuni cat i on
and coordi nati on anong prof essional s who are responsi ble for
any aspect of the client's treatnent is critical to the
success of the program Renedi ati on prograns nust be
i ndividualized, efficient, flexible and appealing to the

client.

The inpetus for this project arose froma need for a
t horough and conprehensive text covering the process of
audi ol ogi cal rehabilitation. Theory based upon research
forme the foundation of all rehabilitative efforts.
Assessnent considerations, goals and nethods of renediation
are discussed here with reference to theoretical foundation.
It is also designed to provide a broad overview of

audi ol ogi cal rehabilitation.

The project provides information to the audi ol ogists,
practi sing physicians, educators etc. It will hopefully be

valuable in University training centres for resi dent



prograns and curricula in deaf education to both graduate

and post graduate |evels.

The audi ence for this project wll also include speech
| anguage pat hol ogi sts, psychol ogists, special educators,
counsel lors and other professionals preparing to work wth

the hearing-inpaired, may find this information rel evant.

The chief goal is to denonstrate howwe can help the
various professionals help the clients with hearing |oss,
gain their fundanental right to attain their best potential

communi cation skills as possible.

"If a deaf person has talent and cannot use it, we have
failed. |f a deaf person has talent and uses only half of
it, we have partly failed. |f a deaf person has talent and
| earns sonehow to wuse, the whole of it, he and we have
gloriously succeeded and won satisfaction and triunph few

peopl e even know (Thormas Wl fe, cited by Frisina, 1976).



CHO CE O SITE. LOCATI ON AMD SPACE

Steps in opening the doors of an aural rehabilitation
centre include proper |locale, either wwthin the established
group practice, a group that is formng or an individual
private practice. It should be easily accessible to the
patients, reasonable proximty fromthe residence of those
served, and adequate parking with little or no traffic
hazards particularly if invalids are involved. |If a solo
practice, it should be close to built-in or strong referra

sour ces.

SPACE

Nowhere else, is self respect and the philosophy of
patient care better reflected than in the choice and
treatnent of the space utilized by a clinical program

Space consi derations nust include the follow ng:

1. the anmount of space necessary to house all the elenents
of the program including the waiting areas, storage
capacities, professional offices, and client treatnent

ar eas.



2. the geography of the rehabilitation programto specific
medi cal departnent s or to specific medi cal
availabilities, as well as other referral sources.

3. perceived status of the location (which includes area of
the community, the floor |evel in the building,
proximty of parKking).

4. organi sation of space. The admnistrator should be able
to create space that represents the organisationa

phi | osophy.

Space shoul d be so designed, built and treated in such
a manner so as to convey feelings that would elicit positive
approaches to evaluation and therapy, while reducing the
natural anxieties of the patients, famlies, parents and
children. Enpl oyees should be able to nove about in orderly
confort, sufficient waiting area should be available for
various ages and types of cases to find their own niche.

The waiting area should convey a nessage of the program

The next focus is on the cost of supporting the desired
space. Local costs wll cause sone variations in the

proposed expenditures and availability of fiscal resources

may restrict the anount and quality of space desired. Even
if the proposed space is not obtained imediately, it may
remain as a target for future achi evenent. Square foot



costs are usually avail able for specific nei ghbourhoods and
specific cities and can be calculated prior to actual
Inspection of sites. In large institutions like hospitals
and school s those responsible for allocation of space wll

consider costs in nuch the sane way.

If we assune zero avail able finance before deciding a

setting in which to establish a service program where

should we begin? Firstly, analyse the space needed.
Consi der how the practice would function. Thi nk about the
patient flow The anmount of space may be then listed in

the fol l owi ng way:

Space i st Square feet

D rector 175
Super vi sor s 130

130
dinicians 100

100
Techni ci an 120
Ofice 180
Wi ting area 140
Lounge 140
QG oup therapy 200



Audi ol ogi ¢ | abs 425
St orage 100

Sub- Tot al 2040

Hal | ways, construct i on 322.5
(Doors, walls)

Space Total 2362. 5

sq. f eet

(Gted by, HL. Grstnan, 1986).

Since space is extrenely expensive, assigned space nust
be wel |l wutilized and requests for additional space carefully

justified.

Locat i on

Location of one's practice is critical, as it nmust be
close to several strong referral sources. Acquiring space
in a large nedi cal building housing a range of specialities,
does place one near possible referral sources, however,
rents for floor space in such a building will generally be
hi gher than in a snaller professional building. The latter
m ght serve if strong referral sources have been established

prior to opening the service.



Buil ding noise ie air conditioning, blowers, elevators
and street noises should be carefully reviewed. Cten
attractive |locations have anbient noise levels which are
prohibitive to the audiologist. To nodify these noises to
an acceptabl e acoustical level, is very expensive. S nce
considerable weight is involved with sound treated roons,

this should be considered while negotiating for space.

Such set-ups should be located in a quiet area.
Acoustic environnment plays an inportant rol e, whi | e
eval uati ng the hard- of - heari ng. Car peti ng keeps the noise
down especially if it is installed on both walls and fl oors.
For the various test requirenents, the set-up nust be

provided with a satisfactory sound treated room

CHARACTER STICS O A SOUND TREATED ROOM

If audionetric tests are conducted wi thout considering
the anbient noise conditions inside and outside the roons,
there is every possibility of getting audiograns that are
not valid due to the nmasking effect of the anbient noise in

the test environnent.

10



There are specific maxi numanbi ent noise levels that
can be tolerated in a sound treated room where the
audionetric tests are being carried out. The follow ng
table gives us the acceptable noise levels (in dB SPL for
octave bands) in audionetric test roons when testing is

expected to reach ' 0' dBHL (ANSI, 1991):

Fr equency Under ear phones Sound field or
bone conducti on
(Hz) (dBSPL) (dBSPL)

125 34.0 28.0
250 22.5 18.5
500 19.5 14.5
1000 26.5 14.0
2000 28.5 8.5
4000 34.5 9.0
8000 43.5 20.5

The following table gives us a conparison of acceptable
noi se levels (in dB SPL for 1/3 octave bands) for ANSI and
| SO standards in audionetric test roons when testing is

expected to reach '0" dB HL for uncovered ears:

11



Fr equency ANS| (S3. 1-1991) | SO (8253-Part 1, 1989
(Assunes testing starts

at 125 Hz)
125 23.0 20.0
250 13.5 13.0
500 9.5 8.0
1000 9.0 7.0
2000 3.5 8.0
4000 4.0 2.0
8000 15.5 15.0

Besi des the above requirenents, the sound treated roons
should be sufficiently spacious wth good ventilation and
diffused lighting for the confort of the patient. These
neasures W I | avoid physical fatigue of the patient and thus
wll ensure good cooperation fromthe patient, which is

essential for valid hearing neasurenents.

DESI GN NG A SOND TREATED BOOM

To achieve the above qualities for a sound treated room
In a speech and hearing clinic, the follow ng points should

be consi der ed:

12



1) ORIENTATION: Cenerally a sound treated room wll be
constructed in an ordinary room of a building. Thi s
particul ar room shoul d be selected in such a way that it 1is

away from heavy traffic or any other noise source in the

vicinity.

i) SIZE It is preferable to have a roomof a size of
10' x8' x8' for conducting all the tests. A smal | dinension
may be chosen for the puretone and speech audi onetry. The

dinension nmay be changed in terns of user's requirenents.
In addition to the sound treated roons, a control room of

proper di nmension should be provided.

1i1) WALLS: In a noderate anbient noise |evel a single
brick wall with two sides cenment nortar plaster is adequate.
Total thickness of the wall nmaybe 9-10 inches. |In case of
excessive anbient noise levels, it is advisable to have
double walls of single brick in lengthwise construction
separated by an air gap of 3-4". The air gap between the
two walls should go deep into the floor atleast by 12
I nches, which provides considerable isolation of the inner

floor fromthe outer one.

13



Iv) CEILING The ceiling of the sound treated roomnust be
of hi gher density materials suchas reinforced cenent
concr et e. For double wall construction the outer wall
should carry the concrete slab and the inner wall should
support the false ceiling. The space between the concrete
roof and false ceiling may be filled by sound absorbing
materi al . It is acoustically for this purpose, that one

inch thick conpressed fibre glass wool plus air is used.

v) FLOORS: Foors nmay be covered with coir nmatting and

car pet s.

vi) DOORS. It is preferable to have double doors fixed in
such a way that it opens into the roomand the other opens
out war ds. Each door nmay be nade up of teakwood frane
covered with teakwood pl anks bearing an air gap between the
pl anks. The air gap may be filled with sound absorbing
materials such as glasswool or fine river sand. A thick
rubber lining along the edges of the doors will be an added

advantage to avoi d | eakage of sound waves.

Vi) OBSERVATI ON W NDOW In case of singl e wal |
construction, an observation w ndow of 24"xI8" nmay be

sufficient. This should be provided wth 1/4" glass

14



sheets separated by mnmaxinmum available air gap. Two
separate w ndows of the sane size nentioned above should be
provided in case of double wall construction. It is an
advantage to line the edges of glass sheets with suitable
sound absorbing material such as sponge or glass wool. From
the acoustic point of view and also fromthat of visibility,

one of the glass sheets should be tilted a little inward.

viii) | NTERNAL ACOUSTI CAL TREATMENT: It is inportant that
the ceiling and all four walls of the room should be treated
acoustically. For this, one inch thick conmpressed fibre
glass wool plus an air gap of 1" with a facing of acoustic

tiles should be fixed on all the walls of the ceiling.

I X) VENTILATION  Indirect lighting nmay be provided by
suitable nmeans to mnmake it pleasant. Air conditioning
should be made by a suitable ducting system It is
essential that the AC plant, should be installed anay from
the sound treated room and the ducting should be so
designed, so as to keep the noise level to a mninum An
alternative is to have a suitable roomair cooler in the

control room This nmay be operated as frequently as

desi rabl e.

15



x) ELECTRI CAL CONNECTIONS: The connection between the
instrunents in the control and the test room are nmde

t hrough suitabl e jacks and adaptors. FPipes or holes should

not be used for this purpose.

A sound treated roomin a new set-up can be constructed
wi th a mninmumof expenditure by considering the above. | t
is thought that a single brick construction of 10" thickness
with cenent plaster is adequate and the internal acoustic
treatnent can be made with glasswool and acoustic tiles.
This type of construction can give satisfactory results for
anbi ent noise levels of 65 dB. The roommay be provided

with ceiling made up of tin sheets instead of with costly
RCC sl abs.

The entire area of the rehabilitation unit, can be

marked into the follow ng sections:

i) Reception
i) Office: Officer-in-charge and secretary
iii) Audology Section:
a) Audi ol ogi st
b) Teacher coordi nators (hearing therapist)
c) Playroom

d) Earnol d | aboratory.

16



Vi)

vii)

Speech Section

a) Psychol ogi st

b) Speech Pat hol ogi st
c) Speech Ther api st

El ectronic |aboratory
Medi cal Departnents

Adm ni strative Departnents.

17



THE VARIQJUS DEPARTMENTS. THEIR FUNCTIONS AND THETR
COLLABORATT ON' W TH OTHER DI SO PLT NES

The provision for a conprehensive and integrated
rehabilitation program is both natural and necessary, SO
that the nmultifaceted needs of the hearing-inpaired can be
nmet . The audi ol ogi st shoul d not seek to incorporate every
conponent of audiol ogical rehabilitation into every program
he/ she devel ops, however each of these services should be
available to the hearing-inpaired client, | f he/ she

presents a need for such activities.

The following should be the main departnents in an
aural rehabilitation set-up:
i) Depart ment of Audi ol ogy and Speech Pat hol ogy
i) Departnment of C orhinolaryngol ogy
ii1) Departnent of Psychol ogy

iv) Admnistrative Departnent.

Supportive service can be provided by electronics,
publicity and information unit, etc. In addition to the
above departnments, we can also have specialists [like

paedi atrici ans, neurol ogists, plastic surgeons to attend to

the patients.

18



DEPARTMENT OF AUDI OLOGY AND SPEECH PATHOL OGY

The clinical services provided by this departnent

shoul d i ncl ude:

1) HEARI NG EVALUATI ON

Patients are evaluated here, for their hearing ability,
both either initial as well as periodic hearing re-
eval uati on. Pre and post nedical or surgical evaluation is
done, also those patients with tinnitus, vertigo etc. for

whom hearing evaluation is done as a routine.

1) HEARING AID TRI AL:

Hearing aid evaluation and recommendati on of suitable
hearing aids is one of the nmain rehabilitative activities of
the departnment. This can be augnmented through case history
sheet s, pi cture cards, new test procedures. Hearing aid

trial can either be carried out objectively or subjectively.

iii) EARMOLD MAKI NG

Custom earnmolds can be nade for the cases who can

acquire hearing aids. Dfferent types of nolds such as

19



full rnolds, skeleton nolds, shell nolds can be nade

whenever i ndi cat ed.

i v) THERAPEUTI CS;

Quidance can be given to parents/patients regarding

auditory training as well as speech therapy.

v) COUNSELLI NG

Al patients who are prescribed hearing aids, should be
counsel l ed regarding their use, care and nai ntenance. They
should also be counselled regarding the inportance of

auditory training and speechreadi ng.

DEPARTMENT COF OTORHTNOL ARYNGOL OGY:

The mai n objective of this departnent is to render good
clinical services for the hearing handi capped. dinica
services should be provided to all cases comng to the
centre ie. to examne and diagnose the otolaryngol ogi cal
problens and also putting themon nedication for speedy

recovery.

20



Procedures |like suction clearance of the ears wth
di scharge, nedical and surgical treatnent should be given.
If financial status is good, then plastic surgery and
cochlear inplants can be carried out for the hearing-

| mpai red.

Apart fromthis, in collaboration with the departnent
of audi ol ogy, the otolaryngol ogi st needs to give clearance
of wax or any other discharge before carrying out inpedance
audi onetry. Wil e testing the hearing acuity of children,
t he behavi oural observation audi onetry nust be suppl enented
with evoked respone audionetry for which the children need

to be sedat ed.

Before prescribing a hearing aid, the audi ol ogi st needs
to confirm from the ENT specialist that no  surgical
procedure will bring about an inprovenent in hearing of the
patient, if so, then to give a prescription for a hearing

ai d.

DEPARTMENT OF CLI NI CAL PSYCHOLOGY

The patients comng to this departnent nust be

evaluated for routine and special psychodi agnostics which

21



i ncl udes  neuropsychol ogi cal assessnent, assessnent of

intelligence, aptitudes, etc.

The patients, as well as parents of the nentally
retarded children, other cases with behavioural problens
should be counselled here regarding the nanagenent of
probl em behavi ours, inproving self help skills, vocationa

gui dance etc.

ADM NI STRATI VE DEPARTMENT:

The director/head of the rehabilitative set-up is
responsible for the <coordination and devel opnent of
services. Sone responsibilities include:

1) provi de professional consultative services to the
centre

i) offering direct rehabilitative services for the
patients of the centre.

iii) being a liason between the centre and nedical/non-
medi cal comunity.

iv) working in association to maintain responsibility for
third part% reinbursenent and to maintain  ongoing
contact wth state and ot her agencies.

OBJECTI VES:

The key personnel within any rehabilitation centre need

to convene regularly to discuss the policies and procedures

22



of the centre. One of the nost inportant tasks that this
group nust undertake each year is short-termand |ong-term

planning i.e. establishing the objectives of the

or gani zati on.

Ohce the objectives have been established, it becones
necessary to review, each objective in detail, establishing
benefits, barriers, dates of i npl enent ati on et c.
Furthernore, a plan of action needs to be established for

each given objective in detail.

HUMMAN RESOURCE STRATEQ ES:

After establishing the objectives of the centre a
performance appraisal systemthat is consistent with the
mssion of the organisation should be devel oped. Each
departnment w thin the centre can develop its own specific
objective that are in concert with the centre.
Furthernore, staff nmenbers should have the opportunity in
col laboration with imrediate superiors to develop their own

obj ectives for the year.

The organi sation as well as the enpl oyees gain fromthe

per f or mance apprai sal s. When every individual in an

23



organi sation has a review of his/her responsibilities and
actually has a know edge of performance |evels, including
needs for inprovenent, the centre's organisation will becone
stronger. It is through this individual objective planning
that an organisation can encourage inmagination, develop
i ndividual sense of responsibility and nost inportant,
intensify efforts to neet the organisation goals (Kinall and
Gat za, 1963).

EFFI A ENT BUSI NESS NANAGEMENT SYSTEM

The general purpose of the business office is to afford
the director and all of the program coordinators the
appropriate tools to run the prograns and the centre in
gener al . The business office system nust be well
docunented, and the docunentati on nust incl ude:

1) a narrative chart of accounts

i) a job description detailing responsibility and
authority for each position.

iii) a description of additional reports and additiona
information to put into these reports.

CRANTS IVANAGEMENT:

An essential function of the admnistrative departnment

Is to develop appropriate skills to attract funds from the

24



foundations as well as fromstate and ot her agenci es. The
admnistrator nust learn to identify the appropriate funding
sources and then to construct conpetitive application using
the style and format specified by the grant agency. Once a
grant has been issued, there is need for continued personal
contact wwth a project officer and the necessity of project

reports.

DEVELPVENT OF AN ANNUAL 3 VI NG

Several conponents are essential for giving program
They incl ude devel opnental phase, inplenentation phase and a
follow up phase. |In the devel opnental phase, there is a
need to create identity i.e. it is essential that the annua
giving programhave visibility within the comunity. The
next phase is the inplenentation phase, which focuses on two
factors:
i) devel opnent of a calendar of activities

1) the scheduling of appointnents.

Finally, the followup phase involves ensuring that the
donors continue to give on a regul ar basis. Sone of the
activities which can contribute to the foll ow up phase are,

hosting a recognition award evening, revisiting wth a

25



renewal of pledge, sending out periodic correspondence to
the donors, starting an expansion fromthe [ocal community

to the region and planning for a capital funds drive.

DEVELCPMENT AND NARKETI NG OF NEW PROGRAMVS:

New prograns devel oped shoul d satisfy:

1) theffuni que capabilities and expertise of the entire
sta

i) the needs within the comunity

ii1) a mninmal anmount of external conpetition.

PUBLI C AND QJSTOM RELATI ONS:

The coordination for the public relations should assi st

the director in reaching the comunity with activities of

the centre.
To develop the custoner relation nornms which wll be
the normin dealing with custoners. These shoul d include

how t o answer the phone, howclients are greeted and client

waiting facilities.

26



Ther ef or e, the admnistrator's position requires
deci siveness, flexibility, sone inmagination, considerable

skill in personal relation and patience.

27



RECRUI TMENT OF PERSONNEL FOR THE SET- UP

The recruitnment of per sonnel for an aur al
rehabilitation centre should be done carefully. The main
aimof recruitnment should be to procure best candidates for
perform ng the various jobs at the centre. The goals of
personnel nmanagenment in any social service or educationa
systemare to recruit, enploy and notivate personnel for the

pur poses of -

acconplishing the centre's objectives

- guiding the personnel in the achievenent of position and
unit standards of performance.

- offering career devel opnent opportunities.

- mat chi ng organi zational and i ndividual objectives.

(Casetter, 1981).

The personnel and program managenment roles in audi ol ogy
and speech pat hol ogy have been delineated by Anderson (1981)
and Fi sher (1982). They incl ude -

i) St af f sel ection, orientation, devel opnent and
eval uation

ii) developing curricula, organizing clinical intervention,
schedul i ng case | oads.

iii) Securing appropriate materials, equi pnent and
facilities.

iv) Coordinating referrals and support services.

28



V) Serving as a public relation agent.

vi) Evaluating programeffectiveness.

The term'recruitnent' in personnel work refers to the
process of advertising for and finding potential applicants
to fill enploynent openings. The sel ection of personnel is
t he process of choosing the best qualified person, for each
specific job and selection inplies that a | abour pool of
sufficient size and type is available. Thus, effective
recruitment is the first step in providing for effective

sel ection (Pl unbl ey, 1976).

The use of team managenent has becone an accepted node
for the provision of diagnostic and rehabilitative services.
Interdisciplinary teans are assenbled to integrate the
expertise of various specialists and to pronote a wholistic
understanding of clinical cases and their famlies (Bennett,
1982; Brill, 1976). Professional ly prepared personnel,
generally cone to position with considerable know edge and a
set of skills, that will assist themin adjusting to their
assi gnment . Par apr of essional s and professionals mnust be

utilized appropriately.
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Salaries and jobs need to be conpetitive and express
the attitude of admnistration relative to fair enployee
treatnent. They should attract well trained people and
assist in creating the institutional |oyalty necessary for
achi eving team practi ce. Besi des sal aries and al |l onances,
the enployees are provided certain other benefits which

I ncl ude:

- Qatuity/bonus on retirenent.

- Equal /nore contribution to the provident fund.

- Sickness leave wth full pay or a portion of it,
rei nbursenment of nedical treatnent expenses/provisions of
free nedical care to the enployee and his dependent famly
menber s.

- Free conveyance and other anenities such as |oans and
advances on easy terns.

- Qvertine allowances i.e. paynments at higher rates for the
extra tine an enployee is required to put in.

- Sabbatical |eave, earned | eave, casual |eave.

- Life Insurance, long-term disability insurance and
accident insurance are also significant benefits.

- Discounts at the cafeteria, pharnacy and free parking are

appealing to the staff.
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The professional staff required, along with their
respective duties, have been listed in a tabular form
bel ow. The professional staff have been classified as :

i) admnistrative staff

1) non-admnistrative staff.

PRCFESSI ONAL STAFF AND THEI R RCLES

Desi gnati on Duti es

ADM NI STRATI VE STAFF

DI RECTOR . Consultant on part tine basis,

( PRINCI PAL | NVESTI GATOR) coordi nation and admnistration
QO- | NVESTI GATGR AND . Procurenent of equipment, day to
OFFI CER- I N- CHARGE day work, coordination of team

gul dance, adm ni stration
NON- ADM NI STRATI VE STAFF

AUDI OLGGE ST . To organi ze the audiol ogi c |ab,
di agnosi s of cases, plannin
of therapy, prescription o
heari ng ai ds.

To peformall types of audio-
| ogi cal tests, instructions,
mai nt enance of audi oneters,
audi ometry room

To help the electronic

engi neer in the routine
repairs of the audioneter.
ELECTRONI C ENG NEER : Installation, inspection

comm ssi oni ng of audi o and

el ectroni c equi pnents, their
cali bration, malntenance, and
repair of hearing aids,
measur enent of noise |evels
and care of audionetry roons.
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OTORHI NOLARYNGOLOG ST

EARMOLD LABORATORY
TECHNI CI AN

PSYCHOLOG ST

PUBLI C HEALTH NURSE

TEACHER COORDI NATORS
(HEAR NG THERAPI ST)

Besi des, the above

col l aboration with other

i) paedi atrici an
ii1) neurol ogi st

iii) physicians

iv) plastic surgeon
V) psychi atri st.
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staf f,

It becones a necessary practise
that every case be exam ned by
an ot or hi nol aryngol ogi st, to
exclude any organic cause as
wel | as nedical and surgical
treatnent could be given prior
to therapy.

To prepare custom made ear nol ds,
ot her prosthesis, to maintain

t he equi pnment of the earnold

| aboratory.

To conduct various psychol ogi cal

tests of performance, intelli-
gence, nmenory etc. to offer
psychol ogi cal support to

patients requiring the sane.

To work up the social case history

of the <cases attending the
rehabilitation centre, take a
| ook into their soci al

problenms and their inplications
to help the follow up program

Staffing, evaluation and therapy
of cases with hearing disorders,
preparation of test materials
etc.

the unit may al so need

prof essi onal s:



Hence, i f a rehabilitation program is to be

successfully developed, the trained personnel are as

essenti al
appr oach
accept ed
clinical

achi evi ng

as the audioneters and hearing aids. The team
on part of all nmenbers in the wunit should be
as an inportant basis; collaboration with allied
and basi c disciplines needs to be enphasised, for

clinical programby scientific methods.
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| NSTRUVENTATI ON

(i) EQU PMENT REQUI RED:

| nstruments can be used either for screening, clinical
or research purposes. They can also be classified as
instruments required for diagnosis or those required for

rehabi |l itative purposes.

DI AGNCSTI C | NSTRUMENTS:
(i) AUD OMETER

It is an instrunment for the neasurenent of hearing

acuity (1S-1979).

MANUAL - AUDI OVETER

It is a puretone audioneter, in which the signal
presentation, frequency and hearing |level selection, and
recording of signals is done nanually (1S-1979). It is nost

often used for screening, diagnostic and clinical purposes.

AUTOVATI C RECCRDI NG AUDI OVETER

It is a puretone audi oneter where signal presentations,

hearing |evel variations, frequency selection or variation
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and recordi ng of subject responses are inplenented nmanually
(1S 1979).

In order to know the type and degree of hearing | oss,
one needs to have the diagnostic audioneter wth speech

audi onetry and sone special test facilities.

i) | MM TTANCE AUDI QVETER

It is wuseful in supplenenting and conpleting the
informati on obtained frompuretone testing. | mMm tt ance
audi oneters can be used for screening, clinical and research
pur pose, on the mddle ear function. Screeni ng instrunents
help in early identification of mddle ear conditions.
dinical instrunments enphasize on full manupilation of test
configuration and nore through testing. CGenerally the test
capabilities of clinical inpedance instrunents include -
di agnostic tynpanonetry, reflex threshold, reflex decay,
eustachian tube function etc. The market for research
instruments is snall. They are basically constructed to
support sone particular investigation and are not

commerci al |y mar ket ed.
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iii) BRAIN STEM EVOKED RESPONSE AUDI OVETRY ( BSERA) :

In order to neasure and evaluate the hearing of
patients with neurol ogi cal synptonms as well as to
differentially diagnose the case based on the site of
| esion, one my need to have BSERA, which neasures the

changes in the ongoing electrical, physiological activities.

PO NTS FOR CONSI DERATI ON

1) If a battery operated audi oneter is purchased sufficient
funds nmust be available to nmeet the recurring expenditure.

2) A tw roomsituation is required to carry out speech
audionmetry wusing nonitored live voice and for freefield
testing.

3) A conputer may be programed to control all aspects of

adm ni stering pure tone air and bone conduction stinuli,

speech stinmuli, masking, analyze the subject's responses
in terms of threshold determ nant criteria. The
instrument is mcroprocessor controlled which allows it

to be renptely operated by a conputer.

4) An | BM conpati bl e personal conputer and an audi oneter
conbined in one equipnment is available, where all the

controls are on the keyboard. It is a clinical nodel
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with facilities for all tests, user-friendly software for

storage of patient history, data and audi ograns.

OCO5T OF | NDI GENOQUS AUDI OVETERS

The approximate cost of the audionmeters along wth

accessories are given, here:

Audi oneters Appr oxi mate price
(in Rs.)
PORTABLE SCREEN NG AUDI OVETER 3, 900- 24, 300
CLI Nl CAL/ DI AGNGSTI C AUDI OVETER 30, 000- 50, 000
PC BASED AUDI OVETER 90, 000
ACCESSCRI ES
EXAVPLE:

I nternal accessories
a) Narrow band naski ng 4, 500
b) Insert masking 1, 400
Ext ernal accessories

a) Freefield |oud speaker in

cabi net 6, 550
b) Patient talk back system

(Anplifier, mcrophone, speaker) 7, 050
NoTe: |Installation charges are to be paid separately. Al

[ocal taxes like octroi duty etc. will have to be borne by the

party.
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CALI BRATI ON O AUDI OVETER:

Use of calibrated equipnment is a pre-requisite for an
accurate audiol ogi cal eval uation. For that, electronic
i nstrunents are necessary which can be used by qualified and
experienced el ectroni c engi neer, who can use them properly.

Sone of the equi pnment needed for calibration are artificial

ear, artificial mast oi d/ bone  cali brat or t ransducer
m cr ophone, sound level neter, distortion anal yzer,
osci | | oscope, audio frequency output net er, audi o

oscillator etc.

REHABI LI TATI VE EQUI PMENT
HEARI NG Al D

Hearing aid is a personal anplification device worn on

the individual and it helps to anplify the on comng sound

si gnal s.

After the evaluation of hearing thresholds, it becones
the job of the audiologist to provide the client with an
appropriate hearing aid for the hearing loss, if it cannot
be treated nedicall y/surgically. The audi ol ogist will have

to evaluate the patients properly and determ ne which type
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of aids are needed and then investigate about their

availability. O dering of hearing aids can be done in

different ways, such as nentioned bel ow

1) the different types of aids can be purchased in bul k and
st ocked.

1i) another nethod could be to stock only those that are
used for hearing aid eval uation. Once a hearing aid is

recommended it can be ordered.

There are various types of hearing aid such as body
| evel aid, behind the ear, inthe ear, 1in the canal,
eyegl ass and CROS. Hearing aids can be classified based on
the acoustic output like mld, noderate and strong gain
hearing aids. While purchasing the hearing aids, one

shoul d | ook at the physical and el ectroacoustic properties.

The approxi mate cost of hearing aid and spares such as

batteries, cords etc. are nmentioned herein:

Hearing aids and its spares Approxi mate cost(in Rs.)
Body |evel hearing aid 1200 - 2600
Behi nd the ear 4000 - 7500

I n the ear/canal 6800 - 18000
Eye gl ass 9500

CRC5 12000 - 16000
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Spar es:

Batteries 11.75 per pair
Cord: Single cord 15 - 20
VI'Y cord 30 - 40
V cord (3 pin) 32

SERVI CE AND REPAI R

Requirements for the repair of hearing aids are as
follows - nmultineter, signal injector (battery operated),
soldering iron, cutter, watch screwdriver set, forceps of

different sizes, battery hol der, brush, cotton, spirit, etc.

ASSI STI VE LI STEN NG DEVI CES:

Assistive listening devices are those which aid an
individual with hearing-inpairnent to listen better. An FM
(Frequency nodul ated) systemis one such personal device,
that canbe used wi th children. Various other devices are
also available presently, that aid the hearing-inpaired

child, in everyday situatins.
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| NSTRUMENTS FCR MEASUREMENT OF ELECTROACOUSTI C
CHARACTERT STTCY TNSERTTON AN CPTTM ZATTON OF FEARTNG Al DS

El ectroacoustic neasures are neasurenents of input-
output functions ie. they nmeasure how the output varies from

the input signal.

El ectroacoustic characteristics can be neasured in the
| aboratory, in anaechoic chanber, or hearing aid text box.
I nstrunent s used to neasure t he el ectroacoustic
characteristics should confirmto one or nore standards

(ANSI, IS, HAIC, IEC etc.). Wile purchasing the hearing

aid analyser, one should look at the technical
specifications and accessories. The  equi prent for
nmeasuri ng §ee) el ectroacoustic characteristics woul d

approxi matel y cost Rs.4 |akhs.

EARMOLD LABORATCRY:

An earnold laboratory requires consunmables and non-
consumabl es which have to be procured. Apart from a
physical set-up of an earnold |aboratory, itens such as work
benches, wash-basins etc, the follow ng woul d be the m ni num
requirenents for setting up an earnold | ab. The firm
dealing with the dental materials would be able to supply

the majority of the itens.
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Dental |athe (Rs.4000) and hangi ng notor (Rs.1000) are
the only nmajor investnent itens. Dental flask can be used

as an earnold fl ask.

The followng materials/instruments are used in the

earnold | ab, also their approxi mate cost is nmentioned:

Materi al s Cost / Appr oxi nat e
(in Rs.)

1) Plaster of paris 140 for 20 Kg.
2) Inpression material (alginate) 400 for 750 gns.
3) Acrylic (hot cure 1200 to 3 Kg.
) y ( ) 900 for 4 Ilit.
4) Acrylic (cold cure) 800 for the set
5) Pumce for polishing 20 per Kg
6) Vasiline 38 for 400 gns

The following instrunents are used in the earnold
| abor at ory:
- Dental flask with clanp
- Dental lathe
- Hanging notor with strai ght handpi ece.
- Rubber bow s

- Pl aster spatul ae
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Pl ugger

Wax carver
Plaster Knife
Earnol d rings

El ectroni c stove for curing

Pr oses
Excavat or
Spirit lanp

Acrylic trinmer
Fi shure burs and round burs

Brushes for polishing

Most of the above nentioned itens, wl|l

any of the |ocal dental depot.
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ii) PROCUREMENT

The task of buyi ng an equi pnent, often evokes
appr ehensi on, and sonetines anxiety in prospective
pur chases. A good purchase is a result of planning and
mul ti di nensi onal busi ness deci si on. The person shoul d have

an up-to-date know edge in the field. One shoul d have the

follow ng informati on about the instrunent:

1) one should have information regarding the technica
specifications of that instrunent.

i) details about the accessories required with the
| nst runent .

iii) one should know the cost of the instrunent and
accessori es.

Iv) whether the instrunment is indigenous or inported.

The instrunent chosen should neet the requirenents of
the wuser. Reputed and wel | established conpanies nay be
chosen when nore than one instrunment is required. Priority
may be given to those fromwhom sone other equipnent is
al ready purchased and is working to one's satisfaction. An
Indian dealer should be available if the instrunment is
| nport ed. If there is the possibility of expanding the

facility's services, then equipnent to be purchased should
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have broad enough capabilities to neet further needs and
to be able to interface effectively with any future
pur chases. Preferably obtain informati on about particular
piece of equipnent, which you wish to buy, from other
prof essi onals, who have worked on it. It is advisable to
see the various pieces of equipnent and also handle the
equi pnent during exhibits in conferences, semnars etc.
After making a checklist, the next step would be to contact

the manufacturer or the instrunent deal er.

BUYI NG A USED EQUI PVENT

When considering the purchase of used equipnent, the
foll owi ng questions shoul d be asked:
Is it in good working condition?
Is it still in production?
Can one get spare parts for it?

1

2

3

4. Was it manufactured by a reputable supplier?

5. Does the local manufacturer service the product?
6

How ol d i s the equi pnent ?

(One advantage of purchasing used equi pnent is the cost

factor.
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HOWN TO BUY AN | NSTRUVENT

Before buying any instrunent one nust have detailed
informati on about that instrunent. Such information is
col | ected before maki ng t he budget. The equi prrent is then
listed on priority of use. Once the list is prepared, the

followng information regarding the instrunent is |isted:

1) Nane of the instrunent as given by the conpany.

2) Accessories that mght be required by the instrunent.

3) Estinmated cost of the equi pnent.

4) Justification for the use/need of that equiprment in the
depart nent.

5) Proforma invoice, product Iliterature and proprietary
item certificate should be collected before requisition
I's made to higher authorities.

6) The equipnent list is referred to the commttee
concer ned, along with justification, which either
approves it or rejects it depending on the sanctioned
budget .

7) If the equipnent is approved, then quotations are called
fromthe firns, which nanufacture that instrunent.

8) As the equipnent is delivered from the manufacturing
unit, paynent is done either through bank, or directly

fromthe organisation to the conpany.
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Along with the equipnent the accessories are also
pur chased. Purchase can also be nmade by credit bill

paynent .

I nstrunents can be purchased wthin the country or
outside the country. For the inport of equipnent, sone
addi tional steps have to be taken care of. Bef or e purchase
of equiprment fromforeign manufacturers, one has to get a
"no objection certificate” (NOC), fromthe Drector Cenera
of Technical Developnent (DGID) and 'Not Manufactured in
India® (NM) certificate has to be taken fromthe Depart nment
of Commer ce. Anot her approval is the 'Qustons { earance
Permt" (CCP), which needs to be obtained from the Chief
Control ler of Inport and Export. This is done to nmake way

for the instrument wi thout any problemat the custom

Wil e purchasing the instrunent, check whether it has
accessories or not. |If so, whether it is optional or a
standard one. |If the accessories are indigenously avail able
then it is better to purchase indigenously, than inport it,
as it is cost efficient. Onvng to the hikes in the price,
one nay purchase the accessories in bulk. However, the

shelf life of such purchases nust be consi dered.
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THE FI NANG AL MANAGEMENT

THE BUDGET PROCESS

Audi ol ogi sts, as well as practising professionals need
both insight and instruction regarding their budgeting
responsibilities or there should be specialists in budgetary

processes to work with the departnent.

THE CAPI TAL BUDGET:

The capital budget concerns the purchase of new
equi pnent . There may be two kinds of capital budget
proj ections requested, those for the current year and those

for the long range pl anni ng.

The current year's budget wll include all t he
departnent's capital needs regardless of the anount. The
head of the organisation/director ranks themin the order of
| npor t ance and identifies each, as an addition, a
repl acenent or an inprovenent. The director is wusually
required to wite a brief description of the item and
discuss howit wll support the goals of the departnent and

the centre.
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THE ANNUAL CPERATI NG BUDGET

Regardl ess of the type of budget process used, the
process begins wth a budget cal endar. The controller
directs the overall budget process and assists the
devel opnent of reasonable projections of the departnental
activities. Further, the director's professional expertise

and judgenent should prevail in budgetary deci sions.

Budget projections are based on data from the
departnment, statistics and data provided by the financial

or gani sati ons.

DEPARTMENT ACTIM TY

This can be expressed in several ways such as, nunber
of treatnent hours or nunber of procedures. I n  maki ng

projections it is hel pful to:

* (bserve changes in activity, study their causes and
determne the trends that will continue.

* Anticipate changes in patient flow.

* Consider the inpact of new services and/or equi pnment.

* Consider changes in standards of care, staff or
mai nt enance phi | osophy.
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PRODUCTI VI TY AND STAFFI NG

Productivity can be stated in terns of calculating the

time taken per procedure and convert it into treatnent
hours. A productivity goal is a necessity in determning
all staffing needs. Factors to consider in determning

this goal are:

a) Qbserved . changes fromyear to year, their causes, and
possi bl e trends.

b) Achi evenent of the previous year's productivity goal.

c) Anticipated changes that would affect +the staffing
patterns.

d) Inpact of the new services and equi pnent.

e) Changes in standards of managenment philosophy that wll
affect staff.

f) Decisions regarding nodification of the pay scale.

EXPENSE PARANMETERS:

Esti mates of departnent expenses nmust consider every
item of expenditure including wages and salaries, fringe-
benefits, m nor equi pnent purchases, educational activities,
travel and supplies. A unit of neasure is selected for

each expense to show, how it is distributed over the burgest
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year eg. nonthly or sem-annually. These factors should be

consi der ed:

if aunit of measure adopted is appropriate for the type
of expense incurred.
if trends and their causes other than inflation are
i dentified.

- if any unanticipated new costs arise, such as mai nt enance,
contracts for equipnent on which the "free-service

warranty" has expired.

WAGE AND SALARY SCALE

Since a significant portion of the departnent expense
Is wages and salaries it is inportant to understand how

these are determned and applied to audiol ogi sts etc.

Rowl and (1984) states that after a job analysis is done
and a job description devel oped, pertinent information about
the specific nature of the job, is collected. Fol | owi ng
the data collection, information is obtained regarding the
salaries of conparable jobs in the community and the
surrounding areas. The current job nmarket and the cost of

living are al so aspects to be considered.
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BENI FI TS:

Benefits include paid vacation, sick and holiday tine

and sone formof health insurance coverage. The health
insurance plan may include outpatient services. Life
i nsurance, long-term disability insurance and accident
insurance are also significant benefits. It is inportant

that the director of the service and supervisors nake an
attenpt to provide appropriate training to their staff
nmenbers. The success of the service depends on the
wllingness and ability of the individual staff nmenbers to
market the service to patients, to other professionals and

to the community.

CHARGES FOR HEAR NG SERVI CES

Chargesare based on amount of time spent wth the
patient, regardless of the type of patient or the type of
di sorder. Sone services have a set charge for eval uations

whi |l e others base the charge on the anmount of time spent.
Several variables nust be taken into account before
establishing the charges in audiology, such as staff-tine

per procedure, test interpretation, equipnment, maintenance
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of equi pnent, space and suppli es- The counselling tine

I nvol ved, the hearing aid fitting and service should al so be
I ncl uded. Therefore a per procedure charge nust be
devel oped that takes these factors into account.
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PAEDI ATR C AUDI OLOd CAL ASSESSMENT

(i) HEAR NG EVALUATI ON

The basic purpose of an audiol ogical evaluation is to
obtain information to identify an auditory disorder, to
assess the degree of handicap and provide a plan for the
managenent of the auditory disorders. Hearing eval uation
does not consist of a single test but a battery of tests.
The main purpose would be to determ ne how nuch of hearing
|l oss the child has, whether it is unilateral or bilateral,
and which are the parts of the ear that are causing the
hearing loss. The ability to hear and understand speech are

al so tested.

Al the hearing health care professionals do not use
the sane tests or use the sane test material. However, the
following table presents the nore common types of tests.
These tests are mninumto expect, as a part of paediatric
heari ng eval uati on. Correct interpretations of these tests
are as inportant as adm nistration. The hearing eval uation

usual Iy includes the foll ow ng:

i) Case history

i 1) Behavioural observation audi onetry
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iii1) Pure tone air/bone conduction tests
iv) Speech audionetry
(i) Speech Reception Tests
(1) Speech Discrimnation Test
v) Acoustic immttance test
vi) Mst confortable listening |evel/unconfortable |istening

| evel

O her evaluations such as electro-cochl eography and
brain stem evoked response audionetry can also be carried
out . But this depends upon the availability of equipnent,

trained professionals, tinme, funds etc.

CASE H STORY

The audiologist will either ask the parents, relatives
or other informants about any significant history, or the
parents thensel ves volunteer to give the information. Few
of the questions that need to be asked are:

1) How | ong have you noticed the probl en?

2) |Is the hearing poorer in one ear than in the other ear?

3) Was it sudden or gradual or have you noticed any changes
in hearing?

4) 1s there any significant prenatal, postnatal history?
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5) Wiether any one in the famly has had a hearing probl enf

6) Does the child experience pain, drainage or gets wax
build up frequently?

7) Does he have any ringing noises in the ear?

8) Is there any history of ear surgery or ear injury?

9) What are the different type of auditory stimuli that the

child responds to?

BEHAVI OURAL OBSERVATI ON AUDI QVETRY

It is a localisation procedure, which may or nmay not
requi re response consequation (Fulton, 1978). It refers to
the audiol ogists' attenpts to elicit observable responses to
sounds. The response can either be reflexive or voluntary
(operant) which are tenporally related to the auditory
stimuli. It is applicable to infants above 3-4 nonths of
age. Various stimuli (eg. warble tones, speech, noise) are
presented t hrough | oudspeakers, which are placed at an angle
to the child, and behavioural response or the orientation

response i s observed.

PURE TONE AUDI OVETRY

Pure tone tests for hearing are the nost basic tests

used by audiol ogists (A len and Fernandez, 1960, cited by
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Price, 1978). These tests are terned as 'Routine -
Audi onetry' as practically every audiologist uses these
tests in the evaluation of children who are normal in all
respects and are older than around 7-8 years, the standard
procedure can be used. But in younger age groups and those
with multiple handicap, nental retardation, the standard
procedure cannot be adopted. Therefore, in order to
eval uate such cases, nodifications of the standard procedure
nust be used. Therefore, tests based on the operant
par adi gm are used. These tests can be classified based on
t he consequences used. The main categories are:

I ) techni ques using picture consequation

Ii) techniques using nechanical toy consequation

ii1) techniques using tangi bl e consequences.

SPEECH AUDI QVETRY:

Speech audi onetry can be defined as a set of procedures
which allows for systematic presentation of careful ly
sel ected speech stimuli through a calibrated comunication
systemand control | ed environment (Fulton and Llyod, 1975).
Speech audi onetry mainly deals with the di nensions of speech

perception process.
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i) Speech Detection Threshol d: Wi ch nay be defined as the

| evel at which a listener may just detect the presence of an
on-goi ng speech signal and identify it as speech (Martin,

1978) .

ii) gpeech Reception Threshold: defined as the |owest

hearing threshold |level at which at |least 50%of a list of

spondi ac words can be correctly identified (Martin, 1975).

iii) Speech Discrimnation: it is a nmeasure of the ear's

ability to understand speech at a suprathreshold |evel.

Thus the speech audionetric nmeasures aid the clinician
to make an accurate assessnent of the handi capping effects

of the hearing | oss.

| MPEDANCE  AUDI OVETRY:

Any pat hol ogy affecting the mddle ear structures will
inpede the conduction of sound to the inner ear and thus
mght adversely affect the developnment of the child.
| npedance audionetry aids in the determnation of existing
mddle ear pressure, tynpanic nenbrane nobility, eustachian

tube function, continuity and nobility of mddle ear
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ossi cl es, and the condition of sensori neur al syst em

(Northern and Downs, 1974).

TYMPANOMETRY: It refers to the measurenent of the conpliance

or the nobility of the tynpanic menbrane as the pressure is

varied in the external ear canal (Northern and Downs, 1974).

ACOUSTI C REFLEX THRESHOLD: It can be defined as the signal

threshold Ilevel at which the stapedius nuscle contracts

(Northern and Downs, 1974).

Thus I npedance audi ometry  provides i nformation
regarding the threshold of sensitivity, the type of |oss,

and the type of pathology and to some extent the site of

| esi on.

COMFCRTABLE AND UNCOMFORTABLE LOUDNESS LEVEL

These additional nmeasures are incorporated into the
test battery, if the clinician determnes that hearing aid
will be wuseful to the child. These levels can be
establ i shed usi ng puretones or speech or both. As the test
name inplies, these are the loudness |evels at which the

child wll find the puretones or speech to be nost
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confortable to listen to and the point at which they becone
unconfortably loud. It is inportant to determne how nuch

hearing aid should anplify so that it is confortable to the
child/infant.

(ii) AWPLIFI CATI ON STRATEGY FOR HEAR NG | MPROVEMENT:

An integral part of any conprehensive habilitation
programfor a child with hearing-inpairment, is appropriate
anplification. There are various methods of anplification,

sone principles of anplification and their variables are

high lighted bel ow.

Infants can be fitted with a hearing aid as soon as

their hearing loss is confirnmed, even prior to the age of 3

nont hs. Even children wi th profound hearing | osses benefit
fromhearing aids. However, even with the use of the nost
efficacious anplification, individual speech sounds are

nostly perceived as noises by the profoundly inpaired child.
Nevert hel ess, the task of speech and | anguage devel oprnent is
benefitted by adequate anplification, especially when this

i s acconpani ed by an appropriate educational programstarted

at an early age.
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Anot her inportant aspect of anplification, is that the
r esi dual hearing nust be fully exploited effectively. |

this is not achieved, then faulty anplification nust be

suspect ed.

Quidelines for the anplification in children differ
from those in adults. Any approach to hearing aid
assessnment in young children nmust consider the speech,
| anguage and vocal factors in a systenatic nanner.
Progression of the hearing loss may also be expected in

cases of wviral infections, and delayed inherited hearing

| osses.

SPEECH SPECTRUM

The principle of 'speech spectrum nust be considered
in the auditory process of normal human hearing and aided
heari ng. The sensitivity curves of the normal human
hearing permt an audiogramof a hearing-inpaired person to

be conpared directly to the |evels shown.
In addition to its primary function of speech
detection, other spectral information nay be obtained by

anplification into the speech spectrum Also to have a
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control of the  suprasegnental aspects  of speech,

anplification nust reach the speech spectrum

HEAR NG Al D ASSESSMVENT

How wel | a hearing aid is serving an individual may be
evaluated in several ways. In the adult, a hearing aid is
well fitted when it allows the person to nonitor the
speaking voice so that soft voice quality and good speech
timng nay be achieved. However, such characteristics
cannot be evaluated in the hearing-inpaired child, who has
little or no speech. The following assessnments of the

hearing aid shoul d be nmade:

i) SOUND FlI ELD Al DED AUD CCRAM

This test examnes the subject, the hearing aid and the
nold, and hence it is critical. 1In the hearing-inpaired
child, aided test scores confirmthe hearing aid functions
needed to hear the speech sounds, since anplification puts

the sounds in the speech spectrum
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1) HEARI NG Al D ANALYS| S:

The hearing aid anal yser consists of a mcrophone, a
coupler that represents a nodel of the ear, and a generator
that transmts a w de range of sounds. Hearing aid output
performance is neasured with the analyser, which also
detects distortion in the aid that cannot be discerned by
the examner's ear. Gher information provided by the
hearing aid anal yser is frequency response |level of gain at
each frequency and in sone cases information on the status

of the nol d.

iii) OBSERVATI O\

(bservation by the  educator and parents S
i ndi spensible in nmonitoring the hearing acuity of a hearing-
inpaired child, and the function of his or her hearing aid.
If a difference in hearing and listening ability is noticed
at that point it is necessary to examne the hearing (aided
and unai ded), analyse the hearing aid and recomrend for

m ddl e ear exam nati on.

It is also best to evaluate each individual while
wearing several ear |level and body type of anplification for

each child. However, nost educators believe that for
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children with profound hearing |loses, and |ow frequency
‘corner audiograns', use of residual hearing is best served
by body |evel hearing aids. As the child becones ol der, the
switch can be nade to ear level hearing aids for greater

gai ns in the higher frequency.

64



HABILITATION AND EDUCATION OF DEAF AND HARD-OF-HEARING

CHILDREN

Hearing-inpairnent |eads to a broad array of synptons
that affect all aspcts of speech and |anguage to a |large
extent. In general, the nore severe the hearing | oss, the
greater the inpact, but even mld hearing problens can have
serious consequences for the developrment of |language in
children (Roeser and Downs, 1981; Nothern and Downs, 1978;
Davi s, Shepard, Stel machowi cz and Gorga, 1981).

Parents initial concern about their child s hearing-
inpairment is its effect on the developnment of speech.
Their enphasis is on oral production w thout realization of
the depth of inpairment and its inpact on |anguage itself
(Moores, 1987). Usually the first people with whom they
have extended conversations about hearing loss and its
inplications are the audiologist who nake the initial
di agnosi s. Because hearing-inpairment may directly or
indirectly affect functioning in several devel opnental areas
as well as possibly coexisting with other handi cappi ng
condi tions, t he audi ol ogi st nust recogni ze t hat
recomrendations for training and educati on nust be nade by
an interdisciplinary team The audiol ogi st cannot and

shoul d not function aut ononously.
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Audi ol ogi st rnust have a broader understanding of the
issues that are specific to hearing-inpaired children.
They nust approach each child and famly on an individual
basis and nust wait for the results of the conprehensive
I nterdisciplinary assessnents before naking any predictions

or prom ses.

CENTRAL | SSUES | N UNDERSTANDI NG AND PLANNI NG HABI LI TATTON

The audi ol ogi st dealing with hearing-inpaired children

shoul d:

1) Understand the inpact of hearing loss on speech and
| anguage devel opnent. This includes an awareness of
the inpact of chronic otitis nedia, unilateral hearing
loss, and mld to noderate degrees of hearing loss on
| ear ni ng. It is of particular inportance that the
audi ol ogi st convey the difference between speech and

| anguage to famli es.

2) Be trained and experienced in the diagnosis of hearing

loss in paediatric popul ation. This will ensure that
assessnent Is conducted reliably and efficiently.
This, inturnwll mnimze the tinme between diagnosis
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3)

4)

5)

6)

7)

of hearing loss, fitting of anplification and the

initiation of 1 ntervention.

Be famliar wth various anplification devices, so that
the child is provided with an optimal auditory signal
under a variety of listening conditions. Anplification
systemm ght include personal hearing aids, FM auditory

trainers and vi brotactil e devi ces.

Be famliar wth the array of educational options
available to famlies and children, including, anong
ot hers, the acoupedic approach, aural - oral approach,
t ot al conmuni cation, expectations for child wth

cochl ear inplants, etc.

Be famliar with resources available to famlies wthin

t he geographi c region.

Keep abreast of research regarding the effectiveness of
various intervention strategies on the performance of

heari ng-inpaired chil dren.

Have know edge and experience in how to communicate
wth famlies in supportive and clear manner (Luternan,
1979).
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| NTERDI SO PLI NARY TEAM ASSESSMENT:

Ef fective planning for the hearing-inpaired child can
be acconplished best through the efforts of an
interdisciplinary team The teamnenbers bring expertise in
their individual experience and knowl edge in the specia
needs of hearing-inpaired children. The parents too need
to be included in the assessnent and nmanagenent process SO
that their strengths, needs and priorities for their child

can be assessed.

An assessnent team for a hearing-inpaired child should
i nclude: (a) Audiologist (b) Speech Language Pat hol ogi st (c)
Psychol ogi st (d) Social W rker (e) Teacher for Hearing-
Inpaired (f) Fam |y Menbers (g) Any nedi cal specialist who
woul d enhance the understanding of a child' s specific needs

Eg. G ol ogi st, Paediatrician.

AUD .03 ST'S ROLE ON THE TEAV

ldeally the audiologist is responsible for providing

i nfornmati on about :

i) type and extent of hearing loss (
vs. sensorineural, permanent vs. interm
pr ogressi ve).

eg. conduct i ve
ttent, static vs.
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ii) the child s anplified hearing (how much of t he
speech signal is within achild s range of audibility).

iii) how anplification should be set and used under a
variety of listening conditions.

iv) how often hearing should be re-eval uated bot h ai ded and
unai ded, to assure that the child is receivin% an
optimal signal. In addition the audiologist should

explain these findings to other professionals and the
child s famly.

Finally, the audiologist can perform a very useful
ongoi ng diagnostic function by working with a childs
teacher, therapists and famly. Frequently observations
outside the diagnostic setting can establish the need for
adjustnents of anplification equipnent or to Taring to |ight

a change in hearing status.

REQU RED AUDI O.OE CAL | NFCRVATI ON

The following information and test results are required
by any school, to programeffectively for the child.
1. Annual otol ogi cal eval uation.
2. Annual audi ol ogi cal eval uati on:
a) Imttance testing for each ear
b) Puretone air and bone conduction testing for each ear
c) Spondee detection threshold testing (SRT) for each ear
d) Speech detection threshold testing for each ear if

SRT cannot be obt ai ned
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e) Wrd discrimnation scores for each ear

f) Mst confortable and unconfortable |oudness |levels for

each ear.

3. Sem-annual anplification/inplant assessnent:

a) Electroacoustic analysis of each hearing aid or FM
worn by child.

b) Speech processor map/tune up as necessary.

c) Warble tone sound field threshold testing (from 250-
4000 Hz) binaurally.

d) Spondee detection threshold for each ear and
bi naural |y

e) Wrd discrimnation scores for each ear and binaurally

f) Description of earnolds.

g) Hearing aid data sheet.

SPEECH LANGUAGE PATHOLOGQ ST

O all the teamnenbers, this group has the w dest
general background in the areas of speech and |[|anguage
acquisition and developnment the areas nost affected by
hearing loss. In general this professional should provide a
conpr ehensi ve profile of t he child's conmmuni cati ve

functioning including the ability to wunderstand and use

70



| anguage (irrespective of whether signed and/or spoken)
phonol ogi cal | y, syntactically and pragmatically. I n
addition, the assessnment should address any factors that
would inpede the child' s ability to develop conmmunicative
conpetence (eg. physical factors, such as inpaired ora
notor coordination, or social problens). This team nenber
shoul d develop a plan for intervention based on the results
of the assessment, that includes goals for the child in
three areas (1) devel opment of use of residual hearing (in
conjunction wi th audiol ogist) (2) devel opment of speech (3)

devel opnent of receptive and expressive |anguage.

ASSESSMVENT  COVPONENTS:

Audi ol ogi cal eval uati on:

Maddel I (1989) summarizes the fundanmental conponents of
an audi ol ogi cal assessnent as -

1) Unai ded (puretone audionetry, speech recognition testing,
and immttance testing)

2) Sound field testing (aided and unai ded)
3) Real ear neasurenents.
4) El ectroacoustic analysis of anplification equipnent.

5) Conprehensive witten report.

Maddel I (1989) discusses the inportance of early and

appropriate selection of an anplification system as being
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the single nost habilitative tool for the hearing-inpaired
chil d.

Speech and Language eval uati on:

The  speech and | anguage  eval uation  nust be
conprehensive as these are the areas prinmarily affected by
heari ng-i npai r nent . When assessing the child' s production
skills and the ability to inprove speech production, four
areas should be investigated (1) auditory speech perception
(2) phonetic production (3) phonol ogi c production (4) speech
intelligibility (Dunn and Newton, 1986; Gsberger, 1983).

TEAM PLANN NG

Wien assessnent is conpleted, ideally all team nenbers
nmeet together to reviewthe results of their testing and

to develop a plan of action that neets the strengths and

needs of the child and the famly. When such a plan is
devel oped by the school, it is known as an individualised
education plan (IEP). For very young children this

pl an nust be reviewed and updated at |east every six nonths,
for older children, the review is annual or sooner, i f

needed. Key issues such as (a) educational approach that
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wll be used (b) the educational setting that will be nost
appropriate are addressed. The resources wthin the region

are al so expl or ed. The plan will include:

1) Long and short-termgoal s.

2) A description of who will provide services

3) How the services wll be delivered (eg. frequency,
duration, individual versus group) to neet the goals.

4) An eval uation conmponent to review whether programm ng has
been effective.

5) Any special support services that the child may require

(eg. FMsystem tutor-notetakers, interpreters etc.).

Maj or Distinctions |In Educati onal Approaches:

After a conprehensive assessnent, the team selects
intervention strategies for enhancing the child's ability to
understand and use | anguage. It is generally agreed that
auditory training and speech training are key elenents of
the education of the hearing-inpaired child. The great
di stinctions between educati onal approaches for the hearing-
inpaired is whether the approach also uses a manual form of
| anguage. Those that do not include a manual form are known
as oral options and may or may not include the visual

support of speechreadi ng.
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CRAL CPTI ONS:

Wthin the oral options, there are subtle distinctions
regarding the relative enphasis placed on the use of
residual hearing and vision. |In general, children who |earn
| anguage through oral nethod, receive input through a
conbination of speechreading and anplification of sound
whil e expressing thensel ves through speaking. There is no
use of formal sign language or finger spelling. The
approach nost nearly mrrors the normal path to speech and

| anguage acqui sition.

Ling (1984) and Gatty (1987) report that there is much
individual variability in children's ability to acquire
speech by wusing the oral approach - sone are very
successful, sone are not. Factors that seemto influence
degree of success include the amount of residual hearing,
t he absence of additional handi caps, and degree of parental

I nvol venent .

UN SENSCRY APPROACH

This is a subcategory of the oral approach. It posits

that oral communication skills are acquired nost naturally
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through audition. Young children are not directly
encouraged to adopt visual speechreading strategies and
vi sual cues are wthheld as mch as possi bl e.
Communi cation training is conducted with the speakers nouth
covered so that the child relies exclusively on auditory

I nfornmati on.

The kind and type of auditory training that a hard-of-
hearing child needs depends on the type and degree of

heari ng-i npai r nent .

Cenerally, this type of child is one who has a profound
|l oss and without anplification does not hear the ordinary
sounds of life sufficiently well to pay attention to them
Such a child needs to be taught, first of all, that sound
vibrations can be neaningful. At start, it wll be
necessary to nmake the child aware of the different sounds
that exist in the environnent and the differences anong
t hese sounds. Carhart has described this process as the
gross sound discrimnation. Thus the child should be taught
that the bell and a horn nake different sounds, and these

obj ects can be differentiated on the basis of their sounds.

After the child has learned to distinguish gross

sounds, the next step is to recognize the elenents of
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speech. Preferably, this training should be based on whole
words. If the child is able to associate the word ball wth
the object for which it stands, there is no need to spend

time on the recognition of the separate sounds that make up

the word. |f however, the child confuses the word 'ball",
with the word 'bell', it may be necessary to teach the
acoustic differences between the vowel s ah and eh. I[f work

on sounds is necessary, auditory training should start wth
the vowel s, which are acoustically nore easily distingui shed
than are the consonants. A reasonably good mastery of fine
speech discrimnation is a prerequisite to the understandi ng
of speech. VWrking with paired words that differ only in
the consonants present (mninal pairs) is a good technique
for the child with a I oss for the higher speech frequencies.
At the start, the therapist nmay have to say each word while
pointing to the printed word or to the picture that the word
represents and while the child watches for speechreadi ng
cues. After extensive practice, however the child can |earn

to make many distinctions on the basis of hearing al one.

OUED SPEECH

Lying mdway between oral options and options that use

a manual form of |anguage is cued speech (developed by
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Cornett, 1967). It uses a systemof eight handshapes and
four hand positions, shown near the face. Resear ch
concerning the wuse of cued speech as a tool for first
| anguage acquisition and as an educational nethod is
gradually being generated and has shown promse for the
reception of |anguage by young children (N chous, 1979).
Cued speech can be used to teach phonics, to provide a
visual referent for words for which there are no fornal
signs, for nonsense words that occur in children's rhynes

and songs (Ciero, 1986).

TOTAL COMMUN CATI ON

Qutason et al (1972) points out t hat tota
comunication (TC is neither a nethod nor a prescribed
system of instruction, but rather a phil osophy. Moor es
(1987), states "A total communication philosophy endorses
the right of every hearing-inpaired child to communi cate by
what ever neans are found beneficial . Conmmuni cation m ght
be by speech, by signs, gestures, by witing or by some
ot her nmeans depending on the circunstances”. The term
therefore, enbraces all forns of communication and the
selection of one formor another depends upon the needs of

the individual and the particular situation
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Ling (1984) sumarizes the major tenets of a total

communi cati on philosophy as fol | ows:

1) Al visual - manual and/or auditory roles in the
communi cati on process are conplinentary.

2) Early identification and full acceptance of the child as
a hearing-inpaired individual by both the parents and
the school are necessary to ego devel opnent and self
concept .

3) Total comunication should begin when the disability of
deafness is first diagnosed to provide for inmediate
communi cation |earning and | anguage devel opnent.

4) Increased learning potential is achieved with the added

di mensi on of a nultisensory approach.

A variety of sign systens are currently in use in total
conmuni cati on prograns. These include the sign systens that
have been invented to manually code the various |anguages

eg. American Sign Language.

OCOCHLEAR | MPLANTS

Al t hough not specifically an educational option, the

use of cochlear inplants in paediatric population presents
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an alternative when traditional anplification equi pnent has
been unsuccessful. Children with inplants are found in
both oral and total communication prograns, and it is
I ncunbent on personnelto be know edgeabl e about the devices
and the developnent of auditory and speech skills for
children using them (Mog and GCeers, 1991; Tye-Mirray,
1992). Contact wth an educational specialist from a

cochlear inplant teamcan be extrenely hel pful (Nevins, et
al. 1991).

It is extrenely difficult to conpare research regardi ng
the efficacy of one educational node/ phil osophy w th another
because over the course of tinme those children who begin in
oral only options and are not successful find their way
into total communication prograns. The authors through a
conpr ehensi ve review of the Iliterature and practica
experience with hearing-inpaired children, have cone to
agree wWith Mores (1987) with respect to selection of
educational options for hearing-inpaired children. Moor es

(1987) stated 'If there is any chance that sole reliance on

audi tory-vocal comunication wll present a child wth
difficulty, oral manual comuni cation should be initiated
I edi atel y. Wt hhol di ng the manual comuni cation until a

child "fails" orally is disservice to the child'.
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VW nust however enphasize that all conmponents of an
auditory oral programnust be in place. That i ncl udes
fastidious care of anplification equipnent, enphasis on the
devel opnent of residual hearing, training for t he
devel opnrent of oral speech and famly participation and
cooper ati on. There is no reason to wait bef ore

i ncorporating the use of visually supported commrunicati on.
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