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e Hand book of clinical audiology(katz)

e Audiology Diagnosis
(Roeser,valente,Hossford-Dunn)

Hearing Assessment
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Presentation Mode

Pure Tone Pure Tone (mastoid)
Air Conduction Bone Conduction

dB 500 1000 4000 Mean 500 1000 4000 Mean
20 0.2 1.2 0.6 0.7 0.5 0.9 0.6 0.7
40 1.8 3.0 2.2 2.3 2.9 4.5 1.6 3.0

i 60 36 ¢ 45 3.1 3.7 5.0 5.9 2.1 43
80 7.2 8.8 6.2 7 7.8 10.6 7. 8.6
Mean 3.5 4.2 i

- .

From Dirks & Malmquist, 1964.
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500 Hz
Tone correction factor(CF) noise
10 — 0 10
15 — 5 — 20
25 — 5 — 30
35 — 5 — 40



- !ll Site of Lesio1 1caws

TaBLE 4.65. Calculations of hit rate (HR), false alarm rate (FAR),d’ and A’ for
audiologic tests in rank order by HR.*

——
p—

Rank order

HR Testa N HR% N FAR% d’ A’
1 ABR 818 95 1,289 11 2.9 0.96
2 BCL 40 85 119 8 2.5 0.94
3 ARC 1.333 84 2,719 15 2.0 0.91
4 PIPB 78 74 184 4 2.4 0.92
5 FBB 51 71 312 5 2.2 0.91
6 TDT 999 70 800 13 1.6 0.87
7 SISIM 286 69 336 10 1.8 0.88
8 SISI 490 65 410 16 1.4 0.83
9 ABLB 511 59 374 10 L 0.84

10 BEK 723 49 585 7 14 0.83

11 SD 965 45 356 18 0.8 0.73

YOURCE: With permission from Robinette. M.S. “Inteoratine andiametric recilic” Tu I atn
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THE AUDITORY PATHWAY: Diagram

e Superior Tempotral (Gyras
- C&Auditory Clortesx)

- Suditory Badiation

Inferior Clolliculus

Iidbraun

Diarsal Cochlear INucleus \ ___— Lateral Lermmscus

Yentral Clochlear Mucleus .

S
FPons™
- Supenor Obvary MMucleus

Clachlea



Introduction to Masking




Audiogram Sty

Response
FREQUENCY IN HERTZ (Hz) =
Left Ear o 125, (260' [ -500, A000 000 o Rooo S Loft_Unspecified Right
- T v T AC
o e Aty mkn =81 ' ;
500 1K 2K 4K 8K 10 250 500 1K 2K 4K 8K g L ;
I ] 10 p 0 0 ; . Masked
20 ! : c s s
? 30 b :J/B*a : BC - mastoid
10 P . b ,-L. ' Y : Unmasked > <™ <
o 3 ¢ Masked | C
20 s o : r: : ‘ BC - forehead
30 o0 ' v i ' Unmasked +w
70 i o 7 v Masked r a
T 49 % ' ' ' ' Sound Field
90 T T T T
20 100 y L ¥ Y Acoustic Refiex
60 110 D i i ; e ; Contralateral >~ <
i i Pa Ipsilateral
70 120 s L 73 ' P | -
80 No Response
90 Ear
Left Unspecified Right
100 AC
110 Unmasked
Masked
120
Frequency in Hz Frequency in Hz BC - mastoid
Unmasked ; > 6
Masked ]_u I;
Key to Symbols
Unmasked Masked BC - forehead
Unmasked 1{
Air Conduction  weeeeenes O ............ . Mol C J
Sound Field S
Bone Conduction «wweeeeees A ------------ A Acoustic Reflex
Uncrossed Crossed Contralateral >y <
Arnuctic Raflay m. [~ | Ipsilateral [ -




() 930 JU i gy
<

e ACte — BCte>10



9 ol adiliv) (il gy
e«

e ACte-BCnte >=IA
o ACte-ACnte >=IA



Audiometer

Pocket Hearo Dem rosoft Internet Explorer

Pocket Hear

HEARING EDUCATION & SCREENING SYSTE]

ONojoJoJoJoJoJoJoXoX JoReNO) E close




Speech Masking

e Supra-aural earphone

- Speech Levelre — BCyre(eal best tonesoo,1000 or 2000) >~

45 dB HL
e Supra-aural earphone

- Speech Leveltg — BCre(real average tone500,1000 & 2000)
>= 45 dB HL

e Supra-aural earphone
- Speech Level ¢ —Speech Levelnz >=45 dB HL

- Ih(‘f\lﬁ'“‘ nﬁrnlﬂr\nr\



(BC) Slsaiul ol )y shn Gl (lcigy Jga 8

e Mmin= BCte + ABGnte
e Mmax= BCte +40

2L JiaS Aal b mhas ) g Ol e aS Jhyda e



(AC) lsh ol sl ol Ghdigy Jga
S

M., =AC, —40+ABG, .

M,...= BC,, +40

max
b a5l g o o5 (Do pd 4
b eS(UCL)
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Mmin= minimum Masking = Ji s Jilas
Mmax= maximum Masking = Ji & JiSlas
40 = Minimum 1A
ABGnte= Air- Bone Gap of non test Ear
BCte= Bone Conduction of test Ear



Right Ear

500 1K 2K 4K 8K

-10

10

20

30
40

50

60

70

80

90

100

110

Frequency in Hz

120

250

500 1K 2K

4K

Audiogram Styles

8K

Frequency in Hz

Key to Symbols
Air Conduction

Bone Conduction

Arnnetic Raflav

Unmasked

Uncrossed

M.

Masked

Crossed
KA

110
120

Response
FREQUENCY IN HERTZ (Hz) s
"
125 250 500__ 1000 2000 4000 8000
750 1500 3000 6000 Lett: ( Right
T T T AC
= s = '
\E/ T [t
v ' v '
O [ ' [ Masked
" L L
- BC - mastoid
A P . > A~ <
m i . . | Masked u] C
H : B : : \ BC - forehead
[ : ) \ Unmasked v
p : A i Masked r 1
' ' ' '
' ' ' ' Sound Field
) z L y Acoustic Reflex
e : : : TS : Contralateral >~ Py
. wy v (hd vy
i L " N Ipsilateral '_ _.
No Response
Ear
Left L Right
AC
Unmasked
Masked
BC - mastoid
Unmasked 2 L4 £
Masked 14 J:
BC - forehead
Unmasked 1'
Masked G r J
Sound Field $ gj
Acoustic Reflex
Contralateral D <
Ipsilateral = s




Hearing Level in dB (ANSI-96)

Audiogram Styles

A
250 500 1K K 4K 8K 10 2! 500 1K 2K : 4K7 — 8I§7
i MR
° i LT
10
20
30
40
50
60
70
80
90
100
110
120
Frequency in Hz Frequency in Hz

Key to Symbols ilsestaa ey

Air Conducti @) @

Bone Co! A A

Uncrossed Crossed
A ic Reflex | Ba

nesponse
FREQUENCY IN HERTZ (Hz) -
r
125 250 500 1000 2000 4000 8000 .
- 750 1500 3000 6000 Lot Right
- T T T T AC
' ' ' '
0 T T T T Unmasked é
' ' ' '
g 1" v v T T Masked VA
T
2 2 L L L N
Q 30 : X ! s BC - mastoid
g } > \ v Unmasked > o~ <
g = e N Masicod h :
50
z : : : : BC - forehead
g 0 g ' v s Unmasked w
- E pha g . , : Masked ¥ a1
g 80
£ 7 ) ‘ ) Sound Field * S (%]
90 T T T T
g 100 $ > . £ Acoustic Refle:
T T
110 : '- ' ' Contralateral >- |
120 : : : : Ipsilateral - -
EFFECTIVE MASKING LEVELS
TO THE NON-TEST EAR No Response
Negoe 125 250 500 750 1500 1000 2000 3000 4000 6000 8000 Ear
L Left Unspecified Right
< AC
N Unmasked
BC Masked A
R

BC - mastoid
Unmasked
Masked

(=P

mbay

BC - forehead
Unmasked
Masked

L
N

L |

Sound Field

Acoustic Refle:
Contralateral
Ipsilateral

TY Xo

1%




Earphones

Ear Insert Earphones

Reduce masking
Reduce ear canal collapse

Enhanced stability of sound
delivered to ear

Supra-aural Earphones

Increase Comfort

Reduce spread of bacteria



SPEECH TESTING

e SRT (speech recognition threshold)
- Measure of speech threshold
- Typically use spondees

e SRA (speech recognition ability)
- Measure of clarity

- Supra threshold
- Typically use monosyllabic or sentence material



Speech Threshold
S

e Lowest level at which speech can be
recognized or detected
- SRT (could be any kind of speech material)
- ST (spondee threshold)
- SAT (speech awareness threshold)
- SDT (speech detection threshold)



Spondee Threshold
S

e ST —the lowest level Iin decibels spondees can be
recognize correctly
- Measure of threshold sensitivity for recognizing speech

—- Provides estimation of hearing sensitivity in the primary speech
frequencies

- Comparable estimation of PTA (useful for cross-check)

e Spondee
— bisyllabic word enunciated with equal stress on both syllables



ST Materials
« "/ /7

e Baseball
e Cowboy
e Hotdog

® Sunset

e Ice cream
e Ralilroad
e Sidewalk



SRT
<

e Speech Recognition Threshold

- Lowest level in decibels at which speech can be
recognized correctly

- Sentences, spondees, etc.

- Typically use spondees unless otherwise
indicated



SAT/SDT
<

e Speech awareness or detection level

- Lowest level in decibels at which speech is
detected

- Used when patient unable to respond to
spondees

- Approximately 10 dB better threshold than for
SRT

e Audiometers are calibrated to speech recognition than
detection levels



Supra-threshold Speech Recognition
Ability

e Ability to correctly recognize speech at
supra-threshold levels (reported in
percentage of words correct at intensity level
of presentation)

- 100% at 80 dB HL
- 96% at 40 dB SL

e Measured scores are generally predictable
from degree, configuration and type of loss
from pure tone results



Speech Recognition Ability Materials
S

Discourse
Sentences

Words

syllables

Phonemes
Nonsense words
Synthetic sentences
Speech in noise
Filtered



Speech Test
-

e Live
e Recorded




Redundancy vs. HL Sensitivity

«
less more

Syllables
Redundancy Sensitivity
of to Hearing
Informational Words Loss
Content

Sentences

more less



Table 8-2. Lower and upper limits of the 95% critical differences for
percentage scores. Values within the range shown are not significantly
different from the value shown in the percentage Score columns (p > 0.05).
From Thornton & Raffin (1978), with permission of American Speech-
Language-Hearing Association.

Significant Difference =™ "

0
2 0-10 51 38-64
4 0-14 0-20 52 39-65
6 2-18 53 40-66
8 2-22 0-28 54 41-67
10 2-24 0-50 55 42-68
12 4-26 4-32 56 43-69
14 4-30 57 44-70
16 6-32 4-40 58 45-71
18 6-34 59 46-72
20 8-36 444 0-60 60 47-73
22 8-40 61 48-74
24 1042 8-48 62 49-74
26 1244 63 50-75
e Compare test result R T, & a7
p u S 30 1448 10-70 65 52-77
32 16-50 12-56 66 53-78
34 18-52 67 54-79
- 36 20-54 16-60 68 55-80
e \When Is there a o ww
40 22-58 16-64 10-80 70 57-81
. " gn . 42 24-60 71 58-82
significant difference £, 00 A 2 B
g 46 28-64 73 60-84
48 30-66 24-72 74 61-85
50 32-68 10-90 75 63-86
between test scores on 2 wm ww B o
54 36-72 77 65-87
56 38-74 32-80 78 66-88
h ’> 58 40-76 79 67-89
SpeeC Scores H 60 42-78 36-84 20-90 80 68-89
62 44-78 81 69-90
64 46-80 40-84 82 71-91
. 66 48-82 83 72-92
e These data permit & Bu um woona
70 52-86 30-90 85 74-93
- 72 54-86 48-92 86 75-94
f t 74 56-88 87 77-94
comparison of scores to I+ A -
78 60-92 89 79-96
- 80 64-92 56-96 40-100 90 81-96
determine whether there s e n mx
84 68-94 60-96 92 83-98
. . . . 86 70-96 93 85-98
88 74-96 68-96 9% 86-99
IS a significant difference n
92 78-98 72-100 96 89-99
94 82-98 97 91-100
96 86-100 80-100 98 92-100
98 90-100 99 94-100
100 96-100 92-100 80-100 100 97-100

a If score is less than 50%, find % score = 100 — observed score and subtract each
critical difference limit from 100.



Lower Confidence Levels

Table 8-1. Lower 95% confidence limits
PB,,, with the NU-6 test (Auditec),

for

recommended by Dubno, Lee, Klein, Matthews,

& Lam (1995), used with permission.

BREREERREEETRNSRLDIINIISSELIBBISBSRRERE

B
RESSE R RSB RR283REBTR2RTIN

N
o~

Lower 95% Confidence

500, 1000, Limits In Percent for:

2000Hz PTA :
(dB HL) 25-Word Lists  50-Word Lists

33 100 98

0.0 100 98

1.7 100 96

96

9%

94

94

‘92

92

90

920

88

86

86

B4

82

80
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Figure 8-6. Several representative examples over various kinds of performance-intensity
functions. (a) The same normal PI function from the prior figure. (b) The same normal PI
figure displaced rightward by 30dB HL due to a conductive loss. (c) The PI function of a
patient with sensorineural loss whose scores reach PB,,, of 80% at 70dB HL and remain
essentially the same at higher levels. (d) The PI function of a patient with sensorineural loss
with PB,,, of 76% at 70dB HL, which rolls over slightly at higher intensities. (e) A PI
function with PB,, of 64% and pathologic rollover in a patient with retrocochlear
pathology.
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Words for SRA

More Variable (Less Reliab%> Qore Variable (Less Reliable)
A
10 items

2 0 5

o9
14| 2
[0 =
a2 f &
S 10 _ 25 items (typical *half-list") §
b= ety
.g r S
® 8 | v
0 I 50 items (standard list) '@
gol @©
< 6 100 items >
g o

(o)
g ° &

2 K
0

0O 10 20 30 40 50 60 70 80 90 100
Speech Recognition Score (Percent)

Figure 8-9. Test scores become more variable (less reliable) as (1) the number of tested
items becomes smaller, and (2) when the percent correct approaches 50%. Notice how
reducing the size of the test has a bigger effect when the test size is relatively small (e.g.,
going from 50 items to 25 or 10) compared to when it is relatively large (e.g., going from 450
items to 400 or 350). From Gelfand (1993).
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Masked Audiometric Symbolsg
-

gy Air I5—N\

Bone

Masked Left Ear Masked Right Ear

The idea behind masking is to keep one ear “busy” while
testing the opposite side
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Types of Hearing Loss

e Conductive

-~ Bone Conduction better
than Air Conduction(more
than 10db)

e Sensorineural

- Bone Conduction equal to
Air Conduction

=

e Mixed

— Some amount of Air and
Bone Conduction loss that

- Isn’t equal



Prevalence of Hearing Loss

e Prevalence data vary by study and by age
range, but hearing loss is more prevalent
than any other condition(s)

— 6:1000 infants(6)
— 25-40% > 65 years(7)
- 70-80% > 80 years(7)
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Some Closing Thoughts

e Components of Sound
- Hertz
— Decibel

e Audiometric Symbols
- Unmasked and Masked

e Determine Amount of L0OsSS
— Normal, Mild, Moderate, Severe, Profound

e Types of Hearing Loss
— Conductive

— Sensorineural
- Mixed









Presentation Mode

Pure Tone Pure Tone (mastoid)
Air Conduction Bone Conduction

) 0.2 1.2 0.6 0.7 0.5 0.9 0.6 0.7 |

) 1.8 3.0 2:2 2.3 2.9 45 1.6 3.0

! 36 + 45 3.1 3.7 5.0 5.9 2.1 43 |

| 72 3.8 6.2 7.4 78 10.6 7.3 8.6 |
1

ean 35 42 |

;

m Dirks & Malmquist, 1964.






| .Fr'eql-_nencf (Hz) .

250

500

1000

- 2000

Mean
Range
Me_ i
Range
Mean
Range

Mean

Range

Mean
Rance

51

44-58
61

30 .

45~-65

58
45-75

50-80

59
54-65
63
45-80

60
52-65

60
50-70

59
AR 20

69 -

57-66
- 63

40--30
60
5265
57
45-70

62

A58 T

61
55-72

63
45-75
60
5068

60
45~75

58

o e

68
56~72

60

50~68

57

A= ey

65

e



Frequency

500 1000 2000 3000 4000 - 6




Ay

- - .- L4

] -
.-4_._-___._...-ﬂ-i.n!..-.--_..i....!...!-:.rllﬂ-_}..f.j 'EELTERR L]

H -

» 5 T N
FY ISR L] ._.-.-.._...-.._l [XIXREE. ¥, [T L] DL L

YT TR T

[T LI E]

CLELLE L L

Lt Lo T LR L DL LS L] I

_.i.-_.-.-.r...-_l.-_ﬁi-_.:-.-.-_l-_.l.

&
MTTTLERT I ALl L] L)
*

il-!ilrllﬂicd I jmgyam

. -
_...._ru...u.-:-_-_.“l.-_....i.ti.._

sl FEFEA AT -l._.._...._l.li.l

t-.—i-:..-ir.-.ﬂ.__.._......_-!..-..:-

H--l-qu

*
L

[P P

ik AR YRR

[T, 1

= YRR )

R dan

l.-.l.-.ll.-.-:-..ﬂ..ll-.-...l.-:-._- - I._.I.-I.:-"

H

lll!.....l.-.-.l..-.“l-..._l [EeY T T

m

lll.-:r.-_l_!-:-.ﬂr!..-......l.. rr

. L]
oL EY LT L L]
i ¥ i

L LEL LD

- il-!ﬁilihlbi-l-_

(e T Ll L ..,r [ .—:-,.i!.i -

AN b E ¢

e annl ._-

..1.‘1".!.4!\'.-

LT Ll L

1_!.__:.-Il-m-.b....rn..-..-.i!i*%l:nlrttlﬁdlqtulltl.-_

3

L _711.._.-_- -_
]
.- 11 Rl L)

.l-.h.ll BTy

EL L UL LY

m

FraEnanar

e ‘.'F.. IR ELY RL AT L)
: w
-

t

t.n...tll-ﬂ

.m

H
l_.w

H“-ul-nmuimi

-”f“
L
)
$

Il.‘![..i-!r't. L L)

LL LR Ll bl l_.lh

FY LI Y _l.l

axdwahbth

"-“-

1

e 41 nnsnnn

[EELL LR B J

YT YTERR? FELER S LAL L)

LISEIS TN LR Ll LD L MLl Ll

it-ilbli-.-l:-l.— rdd
.::-_..1-.-.-._.._-

-r!-_...lc_..r_._

“l.—l.-.-._-.i
L 4
apankwsd -.‘-....-l.ul-_uiu

-

-
-:--.-._-iil.‘-.-..:-.-_.-.. nm-
]

]
I L _._-.i.-_!.-:!-...l.

1]-I|iii|-l|ii-l| -
3

(1131 1]}

el LR R L rpaarvad
-
-
i
r
R
1l L] parw= BF
L1} [ETT .
L}

hukru®

i.l..-.-...‘i_.l.i_- P EEERE Y
.

W x .
- = -
- -+ -
?-l. ...-.....*..:...-...-I.-..-l.-‘-.._.-.l-l.-.-
Ll . - L]
- H H
L - -
Py irpdpnd pgadsraarnmy -l....ﬂ....._ CLE R RS
[ -
* -
- -
o <
&+ - .
- L L LT R T T 3
- L] '
x L
L] -
P -+
L] - -
- »
L . -

fasnamesacrpirsarannachermprnanr-

ek pnrnhypdd
[ LT LR LR AL - LEL Bl L L

BARAS BEFITE

u.._
.ll-..-..-l.-ur-._._l.-i-_-:ltri- AdETFImgm
L L

.ﬁu..l.:-__-. _..uu.*.._......._.r...... -.u.H_-.._.._....__u..__...

- -_l-.-:l.-_.-..‘i i.-_.r.-_I“ AR LLE L)

1-.._-..-.l-.'.--.-..-._-_...ul_i._..ri._u.._r..
L]

ﬁ.-.l.._._..-...:.....-. -.l...l.ll..-.....ﬂ.-_-_-_-_--.-_

. - -1

ﬂ-.-._-_-.ui.r-..._ .u-....u-luil-.."-...._..l.l.._uq.._..

: : :
.n.::...........n__,,......!.uuﬂ::..:_.:...

- H =

i : :

ﬁl.-.-..-.i.-.ul-..._ [T, R Y.

] -

H) H

- -

: :
M.-_..-...:-...l-..-..q..-.-_l.-_l..._._l.lmul.-_-il-_._._ .0
H H 2
£ i 5 e
: : : .

: : :

: ¥ 3

I ..1-.-...4*....-_.-......_ .._I-rlw-.-......:._l.._:-... L

i-*i-!iilr.— n-“.r.-.-il thuam
m.q..l- TYET] .“i-uu&il!t-_"_vl_.a.. FIYT

b |-..-il_1.'.bi.-t rtli;uﬂf.!n [T RE]
. - .

»

: H . &

-..-_.-_i.rl....-ll - ey par ey P Y YL R L L] mgbhiEANEF
. - - .

1 13 - .
l-l.-_-_-_.-.d..._.lﬂ-.tll._ ﬂ-_....:-_-_-.... ...u.h:_-u..._......_. ._._.-l....ﬂb Fraana=ia
- * - -

H
) H
tlsttibt-“.\n-t:-. asrrburrffasrusatniip-ansbnars
i : P
-4 »
+» L] .
-_..—.v....__lt.-_..-_._...._.-_._-i.-_.:. [ TEE ..-.-#-:_.!._-1?-..._ T LEL L
'] - o L
- - [ [
» = -2 "
[
2 - H
- - H
Y I . . P Y T ]
- k4 & ]
- - - -
- - - -
' a ) -




L

-
FEREFTE T, P TR

L

L

[ LY L LR LT

-
P ey 3 IR T TRl .-ll.-."l.rll_._-_lp-_.r

o
_4

LRI T L ERT

-.-..-.-.Hiilh ras=we “-.... LA L LLR L

1

Awh el AP (L RE LD ] LER R Y N L]

kR Tkl

FhmErd=--

[ ]
o
[ )
L]
-
Elrmwrh - |_...-.-._-..I¢I|:i_..-l_-
-

Rl oL Rl L1 L)

L A o LT EY )] ?.‘.I L1 L] it L L L]

d-hmand by

LI EL IR LR Y]

nsnamed mrespmimsaliamimeresndisacisamis s narsaasdonnasrann
N -

A S p———

- »
et R - bt ittt =
- .
N . .-_-:.._..!.:.._.:n‘.-.__._:_-_.- -...._.:-:._....-.-.!__Ut._-_.::-..._. -!._..:._-l:t___*... AW A EFEYTELE LITIE LYY
L 1
. . - - " - -
M e LR LY SLEELS S s.-i.r-:..._.-i._ﬂv-..-l.q_-_l-....-_ﬂ._.l..:._..-.:....-ﬂ-.-..._._.'tn._- AR E e TR LI
» r
- rt__..--:._.-_..l.-....u.._.-:-.l-.l - i.l!ul.-:..l..'!-.-..ps_._.l.-. ...-...-.-_.._.-..._n_.._-:.__...._.:..u_-. TR TN
. . . v “

]
LR S EEEEE L

i

SPE——

ahbhmmdrd- st Fhn gy

PR T 4...:._.._-......1 ...l-:...:-..:.-:._.ﬂ..vtlt..uml

li.-_..._i-:-..-_m..-..-.-.-.t-.!.._ ...m.._l-..-l.-.r.-i.:ﬂ_-... frwwpnmd
$ 3

&

P e

-
PP, s ST FEREPRTTRRE ST ELE Y Fiawiianes
*

TTIEEEN] l.-.- (T TITIIEd LA T T Tl arhdanvia 4-[.“}.'!5

=2

T I TT T Ty T 'lu“uuf [IT L]

ﬁﬁ-uuun-ij srnddnw b nd feadibub i enfe

[T T T T

FRTY | li.i...ll.ll.r avndirmard

Frsgdgaprpnersrnbsfinnarrinee

R ....!-.-iinti*'
; ETRTAILE )
¥

l.l-.L.-ll:-.amiliidiI-i

!llﬂl‘il:- .-l-..-.l-.-..-..lﬂ.s:-_-lli.-_.._l

aERFrrirErEErar=rripp

LT TR LY

I T Ly R T T) B iarikddrd Frdm AT R dipagpn idy FIRITES IR LEL LR

— :
wtnihak kil an _..:.!.__-..!-.._ :i.—....-...-..:.“-._.-i_.-_..__..-.._l._..
“
g
3
4 W :
: i

G trannripranitpuasdasnie rasfsde

L
¥
-
rapsspsnnriarsbewr s .-..-.-._._-...._-l-m.l.rii-.:.in...-lll#..i_....-iﬁl.._.... EEEL Y PRI ELEE LR L]
- H " »
M_ H ' &
¥ ¥
-
H A .m “ - ]
- )
- ‘.'.I.F.‘I.Iﬁ.ll"“".**‘ll.l"th'."'..l' l"l-'lll‘ﬁ‘-i‘il LA ] l..i..“..ﬂ-'“‘.'.l.ll‘."‘
- -
H H H H
i . H
P .

. Y .



-

- »
EALEEEETEY ST TR Srensraneny

- - - “

: : . H “ .
o.1.-.-.ﬂ..-.nnoonoduco.o.onnoﬁ—--oo-cnh-.c'o.-o.. o-o.ooo-ooo

. » . “

-

: g

wevatae
-
-
.
.
-
-
-
-
»

$
T e i !
m : m : ; :
-.a-..oc-m-o-.c-o..-Wocooco.o.cl..l.-.---m..o-u-ovoom-uoc 'ntw
$ i $ : $ :
i $ : i ¢ :
e ..-.-mcuc.o-'coc*no--.ro-.ﬂ-.-.c-Oo a.q-.-o..-m.-ouooo-om
.........l"l....ICI..“I...‘...I"... ..'..I....‘...”...‘...."
-c-o.-.-amooo.oc-.o-W..o.-c-o -ooao.amooaoru-aaum.-u-.ooo'c*
-..--”.-ano-c.-oﬂnao..ooo..ooo..-..Mo-o.o....om.o-o.nooocw
-.-..-nomoco-.-c.-woo o'-o-w-c.-.....m .- .M.aa-o-.-ow
‘.'.'....'m....'-.'..*' '......m.....'.-.lm‘.'....'.'m...'.Qlidﬁ*
H H : : :

-oa'-oo’o-o.oc-...-oans.on?-.u.-a-cn“
: : H
H : :

-.o-...-.o“-o..unooto

-.o...-...~.-ooo.oa.o EELE

o-.a.....‘.oo..-o.-..-o.-..lovn Sharnsnnnofranens

nou-.oo..‘ctotiaonco LA AR LR T R T

Srmrenn

AL LR o.oool‘oo(ooooo(.
AR R TSR T

SAvasssnan

SRR LEERRY

AR L .c...o;t’. .oou.oo.-.-o.ouoon -cauo.n..o.o....oto

SRR L ....‘.-o“o-QOoobcnc“.occocuool MAAAR LR L LY TR T

o..o-o-.-o‘-oooo~¢-oh-.-.--..*-ubvo. res
:

anuc-o.-.-.l.'-nlao-”o.o'.onnco.uo-o-.o.oo
-

R R T T
-

temsnnessBennnnnnane

AR R L LT LI,
.

-o-ooo-oA-o.-Uo-.- srwsnsnansflenrrinne,

SAR AR s e

revadase

srevee

AR Y R I

Sessvnsnnnen

-nno.occo-m-onOonoic

-.oo..on-mcoao.a..-

LALE LT TS SO

ow.-oncoooonm.o.onccvo-Lo.oo'-.suo*u-.oo.-.-c—.-.oo.-.o.

sesnrrnnnsdrsnnnnnnn
BEsasrrann LA A R L LR T

AR R S e R T T )

SavsncniiBosansanis

H

o.-.-o-a..-ooni‘occ

-

4.0

.20

Frequency (kHz)



~ Mean Occlusion Effect
Frequency (Hz)
Study 250 300 1000

e —————————— e ——
Elpern & Naunton, 1963 300 200 100
Goldstein & Hayes, 1965 122 13.1 4.9
Hodgson & Tillman, 1966 22.0 - 19.0 7.0
Dirks & Swindeman, 1967 23.7 19.3 7.5
Martin et al, 1974 20.0 15.0 5.0

Bezger & Kerivan, 1983 20.3 g_}_g 7.5




Speech Masking

» Supra-aural earphone
— Speech Levelg — BCyrepest tone) >= 49 dB HL

* Insert earphone
— Speech Levelg — BCyrepest tone) >= 70 dB HL
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e Starting Level (PTA ,A/C) = Thereshold of the NTE + CF
+ Safety Factor ( 10to 15 dB)
:Lﬁa\}&) d&\‘\-’m‘ﬁjjﬁ‘)ﬁfﬁ&jﬂc-iﬂ“
Oliedal Jale+ il )y (5K ol sa Jlail 4slid
zasai Jele+(dB10 G 15)
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SRT (digy i)
-

e Plte- IA SRT+ CF + AVg. ABGnte= Masking
Level (word intel)
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[1] - R. K. Beedle, 19
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G5l LA e s e
SRT

kel e (5 K o) sl s aliald K het 350B* - ke 3 Ui S alind =SRT 05l 52 Jusi g g o

Starting Level (SRT) = PL SRT te- 35 dB*+ Average ABGnte



S

e Starting Level = PL (TE)- 25dB*+
AVg.ABGnte(word recognition tests)



G5l LA e s e
BC

e Starting Level (PT/ BC) = threshold of the
nte+ CF + safety Factor (10-15 dB) + OE

Aad) il liedal



(i g3 Sl 9S) oSabu (i g ) AnaDIA,
S

Létg_ali A G Qaﬂ&\.@\@&\.«j U R aalind e byl e
(Hs D

55ue\5)3}ywhcuajbujmdwmc.uhumﬂ (]
AAJS@LJJ\GM\.AJ\U”SMMM\\qmjajua\aha\&u_m

LEJJL;L&J5€\53UM‘)5‘JP)\J‘\S.U‘L\JJ\JGA‘\.A‘J‘)JSJ‘LJAJJUJ\ °
@mu)\u»jsuaj\au)mM\_\.u\Jdcgﬁu}yM\)\U\J.MJA
J)MJ\AJ\

w\aM\MM\AW}.\MM‘co)\JSEJ::u‘L\uJMJUAMM o

L;\éul_u\J\d.\s.mJSoJ\m\éucLSJSJAuMy}\M\A.Qd\} ®
Mﬂhwﬁ‘\_ib.u\u\ﬁﬂ)\&&\wjomdﬁysubwy
AJJSGAuue\)SyJ\AS}JJ



SiSula Jay 4o

e TDT —IA > BCNTE
e (Tone Decay Threshold)
BFYRE WD Ky
EM=TDTHL — IA + ABGnte e
Max= BCte + |1A o






