Essentials of
Audiology
Concepts and
Definitions of
Audiology

Ms. Hanya Kassouma

BSc. MSc.
October 2022




» Audiology is the study of hearing and hearing
disorders, a field devoted to helping those with
auditory and vestibular dysfunctions. This work
may involve evaluation, re/habilitation,

Wh - counseling, education, research, and/or
at IS screening/prevention
AUleIOgy? - Audiologists are the primary health-care

professionals who evaluate, diagnose, treat,
and manage hearing loss and balance
disorders in individuals of all ages from infants
and teens to adults and the elderly.



Why
Audiology

- Why did you choose to study Audiology?

- What do you expect an everyday schedule
would be like?

- Do you think that it is a routinic occupation?

Audiology is one of the most unique sciences
because it combines the love for physics,
science, human anatomy, psychology and even

IT!
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History of Audiology

« How did it start?

« WWII
 Raymond Carhart 1945

* Noise-induced hearing loss



Historical Events of
Audiology

* First clinical book in Audiology —
Cordia C Bunch 1943

* First hearing screening program -
Marion Downs 1962

* First ABR - Donald Jewett 1971



History

» The lowering of the target ages for various services.
» Academic demands on the practitioners.

» A bachelor’s degree, Master’s degree was the entry level along with basic clinical

certification.
> A Ph.D. is desired for university teaching and research.
> In the United States, the Doctorate of Audiology (Au.D.) degree was introdu:

> Raymond Carhart (1912 to 1975) who is generally recognized as
“The Father of Audiology.”




Prevalance of Hearing Loss

* Over 5% of the world’s population — or 430 million people — require rehabilitation to
address their ‘disabling’ hearing loss (432 million adults and 34 million children). It is
estimated that by 2050 over 700 million people — or one in every ten people — will have
disabling hearing loss. (WHO, 2022)

« Reasons for hearing loss

* Age

* Noise-induced
« Ototoxicity

« Genetics



Clinical
Assessments

* History taking sl &; )5 4l 5

« Patient’s age and capabilities
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Scope of
Practice

All age

Counseling grili'??,.@g

Re- Subjective

habilitation testing
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Who needs
Audiologists
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5 out of 6 children have More than 58,000 hearing Nearly 1out of 8 Americans
e aids were implanted in experience hearing loss in

adults across the US hoth ears

age 3

$ 8

Women are less likely than Hearing impairment is the

men to experience hearing third most severe public
disorders health issue

AR
By age 69, 1 out 3 adults will

experience hearing
imnairment




Subjective Testing

e Questionnaires <lluiul

« Pure tone Audiometry il gaull Jaghass
il

« Pediatric Audiometry JibY! e Jhayass
« Speech Audiometry ~38 juad asd

« Balance testing o)) sl s Glia 58




Objective Testing

Auditory Brainstem Response (ABR)
(Donald Jewett 1971) gleall g2x (asd

Otoacoustic Emission (OAE) &l sasd
&5 el

Immitance 4lkll 43 slas (asd

Otoscopy oY) JUaie asd

Evoked Potentials aeud! 5 () sl Clia 58



| Rehabilitation

« Hearing aids dull Clisdll

« Cochlear Implants 4xisll 4cl )

« Vestibular Rehabilitation 2|

G5l dals

e Tinnitus ¢kl



Advocacy 4= sl

Let’s use bold,
beautiful hearing
aids to celebrate
deafness « https://www.youtube.com/watch
?2v=Qw5N5Mupsfo&t=136s



https://www.youtube.com/watch?v=Qw5N5Mupsfo&t=136s

Basic
anatomy

Outelr ear Middle ear Inner ear
1 1

___~Semicircular canals

P/ < Y, Vestibular
€ A__/ nerve

Auditory nerve

“» = > Cochlea

Eustachian
tube

Mastoid bone



Next session

« We will talk about the basics of doing a hearing test
« What is sound pressure level/hearing level
 Different types of hearing loss

 Different shapes of hearing loss



How common is hearing loss?

DLAE] (ge cayad Aglea wie Jialedl (wlad¥) (aay ¢l hg (elSI) cad| pdgn ol LsiSaly zoas Lanlaty (Le¥les £539 Aaaudl LAY t‘ﬁj yae M (0 O

Al 4 Sy cpod| pads

15}4.:&;_7_'{&%.”égaigghmuaﬁd}gﬁ6zaﬁqjﬂdﬁ;djcha.EJL@H\JQ@ELpE.JY3’|OOO§QA3—’| UTCM&AW‘bMp.EMcJ\JMJ.yAJL ©)
die Ggdall o> @37 ‘Sjéill\ Lladl $3 tu—d\ uads Sl ) 4 35¥9 2000 (K (e a9 Ul> R XA T | Il gl L_? O gditay ua\_"z/ig}(\ s 3 Ly diw
e 320K Q\.:ij.U Boliadl aliadl wlusg 3 LAY Jase ol 2l Al oy 161 3) ‘Q\;\}?.U Bocadl ayliall Slusgy dolsedl pylanll § LAY Juxs padysg 5aYsl|

.Jals 1000 S

Sl JS0 dlaliy podl ads (e S mt o oS b ldiessd duley 2By gad Sliw 3529 Jlas J) ndin 48 Lo aasdl G s &l (e poa]!
eyl Souiadl SBLEY) cpuses 28151 3 LogSias (Bl (po Jo¥1 Anadl a8 M5 @M Js il Sl Gl o o s . A, ) Clgall 35 (S Lo

- pead| i



gl el £ g

anl_xj\ uu\.:.ﬁ?\ o) ;‘)5 Q.A\g.” M\ g}b Qi Luli.o!; T ‘L(‘.é_pLaSj cL(‘;:YL‘ZA i}dg cw‘ al_lfz!\ 8‘5_’1 Zté).:..c JM:- e O

Agd> 48 S ctﬂ-—é«-“ uads HLAd) guw doyal Ugloea e

ot Ogele 62 3929 18T Q39 poww yads Led 096 4> 85%9 1000 S (0 3-1 o TAL @n\ﬂ_ﬂ Y-S ‘»c.la.sm JE Juw e O
SJ}’Q 2000 Jg O 5.\}\5 Ul dha_{' LSS (dL:J\ Q‘.\.Lg L? Q}jb_uu_g ua\_z,&&\ ;)’5.@ L’i.lfs’j cdiw 15 e sl tM-” ‘3 ga.ii_u L_$L44.A

Jabs 1000 S e 32 o o1 Adel 3ol Alaldl g @ LAY Juae oL Al Alys o pdal 3) o031 Adsl Baaad) bl

1ol O e .$5allly (@Y aS5lug o £lara¥l dbolidy (Jaboll (K3 Lo 35 4] dos Llle LM e il 52 poll (adi O

deley ApapaTy Aa) (SLie 3929 Hlas ] peusiay b el Aapasdl G Azys 61 o ol ey 01 Y lalizes 065 3 JLalsY!

S Gl o s s 4y alagy Ll Cdlaall 335 Sy Lo slaiay (,SL alialiy paudl padi e CadSTl an of oSas Lo ludasd
el o Ala s U Byaall CBLeY! e adlal § LS Bl (o Jo¥1 Bl a1 Is @I Js il

20



Frequency 223

Key concepts
in
understanding
sound B Intensity 524




Frequency 223

| S—

Imagine piano keys.
I/—Ii%h frequencies 48,1l ol saY) (female voices, birds, /s/, /sh/,
K
Low frequencies 4 =1l il saVi(male voices, vowels, drums, /b/,

/d/)

Measured in Hertz (Hz) » »



Intensity

How loud/soft a sound is (whisper vs. shouting)

Sound Pressure Level (SPL)

Decibel (dB) is the unit used

Hearing testing for humans has a special unit:

Decibel of Hearing Loss dBHL




Hearing Level gl 4a 5
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How dBHL translates to dBSPL

Frequency (Hz)

125 250 500 750 1000 1500 2000 3000 4000 6000 8000
TDH-49 and -50 earphones

47.5 26.5 13.5 8.5 7.5 7.5 11.0 9.5 10.5 13.5 13.0
TDH-39 earphones

45.0 25.5 11.5 8.0 7.0 6.5 9.0 10.0 9.5 15.5 13.0

*Adapted from ANSIS3.6-2010.
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What is normal hearing =kl paud) 52 L

Capability to hear speech and everyday sounds Capability to understand and analyze speech
Ll 5 408N Ol pal) glas e 3l Gl a) agh 5 Jalas e 3 il



for hearing

loss Type

Main Degree
descriptors



Degree of hearing loss & Hearing Threshold
(HT)

« Hearing threshold is the softest sound a person can hear
Aclow oo ety of adall Ciguall (ase Al Led ot diie Sud J8T o sl dic

* Degree is how loud we had to make the sound for the patient to hear
it. It is different between one frequency and another



Type of Hearing
loss
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« Conducitve Awa s
« Sensorineural xas (a
« Mixed hlisa

OQuter ear Middle ear Inner ear
1 1 1

ear

Ossicles

Eardrum
Mastoid bone

__~Semicircular canals
)/ Vestibular

Cochlea

Eustachian
tube



The
Audiogram

Audiogram of Familiar Sounds
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— FREQUENCY [Hz)
250 500 1000 2000 4000 8000

D f Hearin -
egree of Hearing -
loss )
-i": 30
m 40§
-
Degree of hearing loss Hearing loss range (dB HL) d 50
Normal -10to 15 g 60
Slight 16 to 25 2 -
Mild 26 to 40 3
Moderate 4110 55 T 80
Moderately severe 56 to 70 90
Severe 71t0 90
Profound 91+ 100
Source: Clark, J. G. (1981). Uses and abuses of hearing loss 110

classification. Asha, 23, 493-500.
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IBELS

Conductive Hearing

Loss
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Sensorineural
Hearing Loss
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Mixed Hearing Loss
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Special Cases
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I Other factors

« How did it start? $iau) ca<

e Is it stable?¢ s s Ja

« Is it symmetrical? s» Ja
¢ kL




How did it start?
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Is it stable?
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Is it symmetrical?
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Audiogram
shapes

Hearing Level in dB

20
30
40
50
60
70

80

110

120

Rising

Frequency in Hertz (Hz)

Flat

125 250 500 1,000 2,000 4,000 8,000
-10 T T - r r
! ' PUYY
0 e —D—0 O :
o . Ougr| 7
! 1Y 1 :
20 : . :
| | 1
30 /<> —= : :
| ] 1 1
40 g : . : : :
50 ]
60 i i E
| S : ! !
I AEEERERE
I I 1 1
| | 1 1
- EEEEREE T
100 : = : : :
- : ! : : !
DEEEEE 1B
120
FREQUENC)
125 250 500 1000 2000 4000 8000
[
—£3 €3 €3¢
R~ E S
>3 {
| |
|
é | E }
125 250 500 1000 2000 4000 8000

20

30

40

50

60

70

80

90

100

110

-1 120

125

250

Cookie-Bite

500

1K 2K 4k

8k

16k

-10

10
20
30
40
50
60
70
80
)
100
110
120

125

O

™~

500

FREQUENCY

1000 2000

4000

8000

20

30

40

50

60

70

80

90

100

110

120

125

250

500

1000 2000

Sloping

4000

8000

10

20

30

40

50

60

70

80

90

100

110

120



Session 3 - All About
Hearing Assessments



*What is the difference between Hearing Test and Hearing Assessment?



Hearing do> 1Al Bouaie ddee (o Bylie 90 (Aaud! @uiaill
IM (3 pasedd| e paud! Sotun dyam=s J] dug
eyl 190 Loyl Lnall S5 1 Tus Bodaie ile |y
o5 o9 DL hlas el g SUailly o 3¥) jaxs
ey (gidsy LUl daewd) &l Las¥l alal)
Anglall Aty ilim o1ll 23Sy aaedl s3]

Assessment



Diagnosis sl jadi jawsis

Hearing 10Ss Type .acudl jais g45 tyaxs
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Tests
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Behavioral Tests 1.5yl daadl olylasy|
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I Play Audiometry
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Physiologic Tests
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Behavioral Vs. Physiologic
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Cross Check Principle

 James Jerger et al.(1976) published a paper that 1s as timely
today as it was then.

* The cross check principle remains unchanged 30 years later ,

but the test battery has expended considerably.

The cross check principle:

Use physiologic test procedures (ABR, OAE, Immittance)
to reduce the potential errors of using behavioral alone.
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a) Case History

This section must be detailed and cover all the main points which may be of interest to diagnosis:

What brought you here today?
e Have you noticed problems with your hearing? What problems have you had? How long have
you had them?
e Do you have problems hearing in one ear or both ears?
e Did your hearing loss happen all of a sudden? Or, has it gotten worse over time?
e Do you have ringing in your ears? If yes, ask the following:
o Hyperacusis/Misophonia? Yes/No
o Onset of tinnitus?
o When did it start and any known reason that might have caused it?
o What does tinnitus sound like? Ringing, buzzing, continuous, pulsing, etc
o Where do they hear it? Rt ear, Lt ear, head
e Have you had a lot of ear infections?
e Do you have any pain in your ears? Have you had any drainage from your ears?
e Do you ever feel dizzy?|
e Have other people in your family had hearing loss?
e Isit harder for you to hear women’s voices? Men's voices? Children’s voices?
e Has anyone ever told you that your television is too loud?
e Has anyone ever told you that you speak too loudly?
e Do you have to ask people to repeat what they said a lot?
e Do you hear people speaking but can't understand what they are saying?
e Have you worked in places that are very loud and noisy? Have you served in the military? Do
you shoot guns or do other loud activities? Do you play music loudly?
e Are there times when you have more trouble hearing, such as in a car, restaurant, or theater, or
in large groups?

Case history
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Otoscopy Musts

J The examiner shall adopt a stable position and, unless unavoidable or inappropriate, should be seated when
examining the ear using an otoscope. It is particularly unsafe if the examiner is standing and bent over the subject.

J The pinna should be manipulated in such a way as to attempt to align the cartilaginous portion of the ear canal with
the bony portion, without causing undue discomfort. The most effective manipulation of the pinna varies between subjects,
particularly between adults (where manipulation is typically upwards and backwards)

e The examiner shall then carefully guide the tip of the speculum (attached to the otoscope) into the ear canal while observing
the ear. The examiner shall also take into account that the bony portion of the ear canal is especially sensitive and its
surrounding skin vulnerable to trauma.

e Ageneral examination should seek to detect, if present, earwax, foreign bodies, abnormalities of the ear canal (such as
discharge/debris, inflammation, swelling, bleeding) and abnormalities of the tympanic membrane or middle ear (including
swelling, inflammation, perforation, retraction, discoloration, the absence of visible malleus or other middle-ear landmarks
and the presence of fluid).



Otoscopy

e  The entire ear canal and tympanic membrane might not be visible at once. It is therefore often necessary to observe
different portions of the ear canal and tympanic membrane at different stages, such as by gently manipulating (e.g. angling)
the otoscope, by the examiner changing her/his head position or by the examiner asking the subject to lean her/his head
towards the opposite ear.

e The examiner should record her/his observations immediately after carrying out the procedure. Depending on the
circumstances, it might also be appropriate for the examiner to make a judgement as to the status of an ear, such as the
presence of an abnormality or disease. It might also be necessary for the examiner to take further action, such as a referral
for medical attention, in consultation with, and with the consent of, the subject.

e Dispose of any specula and thoroughly sterilize equipment



' pictures in the top row illustrate safe practice, with the otoscope braced securely against t’
<t’s head by the examiner’s hand; it also illustrates appropriate manipulation of the sut
“he pictures in the bottom row illustrate unsafe practice with no bracing.
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The two best known tuning fork tests are the Weber and Rinne. Rinne and Weber tests

Rinne test interpretation: First, listeners with CHL have outer ear
occlusions or middle ear disorders that attenuate air-conducted

tones. Second, outer or middle ear disorder can effectively trap bone-

conducted tones that radiate out of the ear canal; thus occlusions }Jj
~

effectively intensify bone-conducted tones. —

Weber test interpretation: Listeners with unilateral CHL hear bone- -~
~—

conducted tones louder in the impaired ear because of the occlusion
effect.

Rinne test Weber test
Hearing loss Rinne test Weber test
https://www.youtube.com/watch?v=RVH4K4EcsiA (Conduction) (Localization)
None Air > bone Midline
Sensorineural Air > bone Normal ear

Conductive Bone > air Affected ear
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You were seen today at Houri Hearing for a hearing aid assessment due to complaints of
difficulties hearing conversation in different situations. These situations are hearing the TV,
hearing when there is a group of people, hearing if someone is speaking softly. Your hearing test
today revealed a mild to severe sensorineural hearing loss in your right ear.

This type of hearing loss is permanent and originates from loss or damage to the hearing cells in
the inner ear.

Your hearing loss may affect your capability to hear particular types of sounds. Below is your
audiogram which shows exactly what sounds you can and cannot hear. In this chart of everyday
sounds, anything below the line is audible, anything above the line is not.

500 1k 2k 4k 8k

110

120
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AC unmasked
AC NR

AC masked

AC masked NR
BC unmasked
BC NR

BC masked
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BC forehead
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Part 5:

Hearing
Screening — Early
Intervention
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Intervention Program
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Hearing Screening Programs

* New born hearing screening s2¥ sll (Jhaal saw (asd

* Preschool Ear and Hearing Checks .4yl J8 aaull Cilia g

* School Ear and Hearing Checks 4wl (v JOA dmadd) Glia o8

* Adults Hearing Screening in High Risk Occupations. JLSI paud) Slia sad
5y shadll el (SLaYY L3

* Regular hearing checks for older adults (d) (A& JLSU 4 ) 93 xamw Gilia g8



Hearing Screening

* Universal programme
e At-risk Programme (8-10%)
* Opportunistic Programme

e -—- Based on Evidence-based practice



Why do we screen

Common health problem 4xiLa 41<a

Easy screening Jew s g

Treatment plans

Importance of early intervention




When do we screen

* Newborns cared for in the well-baby nursery are screened as close to
hospital discharge as possible and prior to 1 month of age.

* NICU newborns are screened when they are ready for discharge
and/or when they are medically stable

* Normally done in the hospital after 48 hours of birth



Types of tests
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OAE vs. AABR

Advantages <lulasY) Disadvantages <buledl

OAE - Minimal training required—u ) zUsy Y - High chance of referiile (asdll sale) Jlial
- Fast g - Does not test after cochlear 2= W jasy Y
- Cost efficient —alSa e i )

AABR - Tests auditory pathway to brainstem g=su - Longer testing time 4L sh (i 320
ladll g 3a ) wandl Slea - More training required<x 3 Azl

- More effective il 548y i - Expensive <5«



Results of hearing screening
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Who does the hearing screening

* Various personnel may perform newborn hearing screenings.

* A screener may be an audiologist, an SLP, a nurse, a paraprofessional,
or a trained volunteer.

* All screeners are trained in, and competent to use, the technology
and protocol specific to the screening program.
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Part 6:

Auditory
Rehabilatation
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FIGURE 1-1. A model of hearing-related disability.
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COMPONENT DESCRIPTION

Diagnostics and quantification
of hearing loss

Assessment of the hearing loss and speech-
recognition skills

Provision of appropriate
listening device

Provision of hearing aid(s) or tactile aid listening
device or participation on a team that results in
cochlear implantation and follow-up services

Provision of appropriate assistive

Explanation and dispensing of devices that

listening devices (ALDs) supplement or replace a hearing aid or that
serve to lessen hearing-related communication
difficulties

Auditory training Structured and unstructured listening practice

Communication strategies
training

Teaching of strategies that enhance communication
and minimize communication difficulties (facilita-
tive strategies, repair strategies, environmental
management)

Informational/educational
counseling

Instruction about normal hearing, hearing loss,
listening device technology, speech perception,
available services

21
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Personal adjustment counseling

Intervention to enhance the management and
acceptance of hearing loss and communication
difficulties

Psychosocial support

Addressing the psychological and social impact of
hearing loss on the person with hearing loss, family,
and friends (may include stress management and
relaxation techniques)

Frequent communication partner
training

Communication training for the spouse, partner,
family, friends, or co-workers

Speechreading training

Training speech recognition via both auditory and
visual channels

Speech-anguage therapy

For children primarily, training that emphasizes
developing strategies to monitor one's own speech
production and developing vocabulary, syntax, and
pragmatics

In-service training

Specialized training for other professionals, such as
teachers in the public school system or caretakers
in senior citizen centers

22



Aural Rehabilitation Versus Audiologic Rehabilitation

Aural habilitation is intervention
for persons who have not
developed listening, speech,

and language skills.

Audiologic rehabilitation is a

term often used synonymously
with aural rehabilitation or aural
habilitation; it may entail greater
emphasis on the provision and
follow-up of listening devices and
less emphasis on communication
strategies and auditory and
speechreading training.

Habilitation
Versus
Rehabilitation

23
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O Infants and Toddlers.
O School age children.
O Adults.

O Older persons.

O Family and frequent communication partners.
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Cochlear Implant ¢ 93l=t! &3
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How is a Cochlear Implant

Different From a Hearing Aid?

Hearing Aid Cochlear Implant
Acoustically amplify Convert sound into
sound. electrical signals.

Rely on the responsiveness | Bypass the inner ear
of healthy inner ear sensory cells and stimulate
sensory cells. the hearing nerve directly.
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Auditory Skills

Comprehension is a higher
auditory skill level in which the
listener is able to understand the
meaning of spoken messages.

Sound discrimination is a basic

auditory skill level in which the
listener is able to tell whether two
sounds are different or the same.

umprahensiun
entification

More
Difficult

scrimination

Awareness

Sound awareness is the most Identification is a basic auditory
basic auditory skill level, and is skill level in which the listener

an awareness of when a sound is is able to label some auditory
present and when it is not. stimuli,
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The Pioneers of Audiology

Father of Audiology Father of Physiology of Hearing
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Raymond Carhart Georg von Beékésy



The Pioneers of Audiology

Father of diagnostic Audiology Mother of pediatric Audiology

James Jerger Marion Downs



The Pioneers of Audiology

Father of CAPD Mother of Aural Rehabilitation
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Jack Katz Nancy Tye-Murrray
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