Unit 1

Section One: Reading Comprehension

The Auditory System

K92
The auditory system is an obligatory one. We simply cannot turn it off. In

ool oy Sogs 1mpler life forms the main function of the audltory system is protection.
1 18]
Because it is obligatory, it serves to constantly assess the surroundings for

53] S —_—
danger, as prey, and opportumty, as predator. In more evolved life forms, 1t bl JolSS

takes on an increasingly important communication function, whether that be

for mating calls or for talking on the telephone.
LEVE X)

The auditory system is highly complex It is a sensitive system that can

YRy

detect the smallest of pressure waves. In addition, it is a precise system that
Sl

can effectively discriminate very small changes in the nature of sound. It is

also a system with a large dynamic range. Remember that the difference in
y18o ¢ G D

the magmtude of sound that can just barely be detected and the magnitude of
sound that causes pain is on the order of 100 million to one.
wDescribing the function of such a rich, complex system is an academic
dlsc1plme in and of itself, called psychoacoustlcs Psychoacoustics is a
JWAA LMUSS
branch of psychophysics concemed with the qmntlﬁcatlon of auditory
sensation apd the measurement of the psychological correlates of the
5 29 REAAT R . 0
physical characteristics of sound. The knowledge base of this field is broad
d9d>x0
and well beyond the sCOpe of this text. However, there are some
3k Jgue! 03, JWis
fundamentals that are necessary for you to understand as you pursue the

study of clinical audiology. Much in the way of quantification of disordered
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systems stems from our knowledge of the response of normal systems and

the techniques designed to measure those responses.

Absolute Sensmvltv of Hearing
!
One of the hallmarks of audiology is the assessment of hearmg sensitivity,
O y25
Sensitivity 18 deﬁned as the capamty of a sense organ to etect a stimulus
S oyludl

and is quantified by the determmatlon of threshold of audibility or threshold
of detection of change. There are at least two kinds of sensitivity: absolute
and differential. Absolute sensitivity pgrglns to the capacity of the auditory
system to detect faint sound. Differential sensitivity pertains to the capacity
of the auditory system (o ¢ detect differences or changes in intensity,
frequency, or some other dimension of a soun:iwwa

Hearing sensitivity most commonly refers to absolute sensitivity to
faint sound. In contrast, hearing a:;ty most accurately refers to the
differential sensitivity, usually to the ability to detect differences in signals

dwld

that d}Eﬁ:}:ﬂ the frequency domain. aighe
e Inherent in the description of hearing sensitivity is the notion of
threshaov\l:‘iﬁA ésthreshold is the level at which a stimulus or change in stimulus
is just sufficient to produce a sensation or an effect. Here again, it is useful to
differentiate between absolute and differential threshold. In hearing,
absolute threshold is the threshold of audibility, or the lowest intensity
level at which an acoustic signal can be detected. It is usually defined as the
level at which a sound can be heard 50% of the times that it is presented.
Differential threshold, or dlfieren|cjz‘ iTmen is the smallest difference that
can be detected between two signals that vary in some physical dimension.
JﬁjsAbSOIU‘e sensitivity of hearing for humans varies as a function of
numerous factors, including psychophysical technique, whether ears are
tested separately or together, whether testing is done under earphones or in
sound field, the type of earphone that is used, the type of cushion on that

earphone ;
p ,» and so on. Once these variables are defined and controlled, 3
, o3 iy yai
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consistent picture of hearing sensitivity emerges. ol it

Figure 1-1 shows a graph of hearing sensitivity, defined as the
threshold of audibility of pure tone signu!s3 graphed in sound pressure level
(SPL) across a frequency range that elf’cbonfp)absses most of human hearing.
This curve representing hearing sensitivity is often referred to as the
minimum audibility curve. The minimum audibility curve is clearly not a
straight line, igiigigng that hearing sensitivity varies as a function of signal
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Figure 1-1. Auditory response arca from the threshold of audibility to the

threshold of feeling across the frequency range that encompasses most of

human hearing.
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frequency. That is, it takes more sound pressure at some fi requencies to reach
threshold than at others. You can see that hearing in the low-frequency and
high-frequency ranges is not as sensitive as it is in the mid-frequency range,
It should probably be no surprise that human audibility ulshresholds are best at

cala : Y :
frequencies corresponding to the most Important components of speech.

The minimum audibility curve will vary as a function of measurement
parameters. If it is determined by delivering signals to one ear via an
earphone, it is referred to as the minimum auditory jpressure response. If it

&k .
1s determined by delivering signals to both ears via loudspeaker, it is called
the minimum audible field response.

: L SR oud J
Also shown on Figure 1-1 is the threshold of feeling, at which a tactile
Ooalial @3lasl O

response will occur if the subject can tolerate sounds of this magnitude. This

is the upper limit of hearing and has a clearly flatter profile across the

frequency range. The area between the threshold of audibility and the
threshold of feeling is known as the auditory response area and represents

the range of human hearing. You will notice that the range varies as a

function of frequency so that the number of decibels of difference between
Rz HB S 4
audibility and feeling is

substantially less at the low frequencies than at the
high frequencies.

)
basis for pure-tone
s threshold of audibility is measured and
compared to this normal curve. For clinical purposes, this curve is converted
into a graph known as the audiogram,

The minimum audible pressure curve serves as the
audiometry, in which a patient’

Stach (1998)

Part I. Comprehension Exercises

A. Put “T” for true and “F” for false statements. Justify your

answers,

L. The auditory system is an obligatory system that cannot be
turned off optionally.
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F 2. Except for the smallest of pressure waves, the auditory system
can discriminate very small changes in the nature of sound

T 3. The capacity of a sense organ to detect a stimulus is defined as
sensitivity.

e
.....

T 4 The ability to detect differences in signals that differ in the
frequency domain can be referred to as differential sensitivity.

1... 5. Differential threshold is the difference between two signals.

F .. 6. The same sound pressure is needed for all frequencies to reach

threshold.

...T... 7. When the minimum auditory curve is determined by delivering
the signals to one ear via an earphone, the term ‘minimum
auditory pressure response’ is used.

..k 8 Absolute sensitivity of hearing is an unchangeable characteristic

of humans.

F .. 9. The notion of threshold represents the smallest difference

........

between two signals.
T.10.The minimum audibility curve is not a straight line which

indicates the variation of hearing sensitivity.

B. Choose a, b, c, or d which best completes each item.

1. The auditory system is a(an) .........- :
gainst diseases

a. opportunity to protect human beings a o
tection and communication

@Obligatory system which serves as a pro

function h i
imi i nan
C. precise system that can discriminate any change in the hun

d. very simple and obligatory form of measuring the sound

2.p sychoacoustics is a branch of covvvvnnes .

the knowledge of audiologists about the
S

] _ auc
a. science which measure

physical characteristics of sound

hanges in gound waves

b. psychophysics detecting the ¢


F

T

T

T

F

T

F

F

T


@psyehophysics measuring the auditory sensation and ps)’c"OlOgical
correlates of sound
d. psychophysics which is concerned with the psychology of soung
and qualification of auditory sensation
3. Absolute threshold is the .......... .
a. lowest sensation level at which an acoustic signal can be detected
@level at which a person can hear a sound 50% of the times
c. smallest difference detected between two signals
d. level at which a stimulus produces a sensation
4. The capacity of detecting differences in signals that vary in the
frequency scope is referred to as .......... '
hearing acuity b. hearing sensitivity
c. absolute sensitivity d. absolute threshold
5 In order to estimate the absolute sensitivity of hearing accurately,

a. the function of hearing as a psychophysical technique should be

determined
b. it should be determined whether ears are tested separately of

together
@the factors that act as variables for the hearing sensitivity should be
determined and controlled
d. the nature of hearing sensitivity and its function should be defined
and a consistent picture of it emerged

6. The minimum audibility curve is not a straight line; this means that

-----------

a. the function of signal frequency is consistent all the time
b. human audibility thresholds are best at low frequencies
c. more sound pressure is needed to have a sensitive hearing
(@)to reach threshold, it takes more sound pressure at some frequﬁﬂ‘ﬁeS

than others



7. Hearing is more sensitive in the .,.... .
a. low- and high-frequency ranges
b. mid-frequency range

@requencies of speech

d. low frequencies

. An audiogram is actually .......... .

a. the patient’s threshold of audibility

b. a graph determined by delivering signals to one ear

c. a clinical graph that shows the audiometric frequency range

the minimum audible pressure curve converted into a graph

C. Answer the following questions orally.
1. What is the main function of the auditory system?
. Why is the auditory system considered as a highly complex system?
. What is psychoacoustics?
. What are the two kinds of sensitivity? Define them.
. What does hearing acuity refer to?

. What is a threshold?
What is the difference between absolute and differential threshold?

S IS - NV N

. What are the factors that cause a change in absolute sensitivity of

hearing?
9. What does the minimum audibility curve represent?

10. What is the auditory response area and what does it represent?

Part 17, Language Practice

A. Choose a, b, ¢, or d which best completes each i
complain of otalgia.

tem.

L. Patients with otitis media will ...

a. effectively b. sensitively

T, tel
C. constantly d. accurately




2. Clinical immittance .......... is often used to monitor a patient’s

middle ear status over time.

a. assignment G{lsscssmenl ]
. impairment d. accomplishment
3. There are ... differences between the two approaches to the

treatment of conductive hearing loss.

. fundamental b. psychological
c. practical d. notional
4. What characteristics .......... conductive hearing loss from

sensorineural hearing loss?
a. correlate b. indicate

m d. detect

5. To ensure accurate measurement, it is important to take every

precaution to eliminate any .......... that can influence the threshold
test.

b. response
C. pressure d. symbol

6. The study of behavioral responses to acoustic .......... is referred to as
psychoacoustics.
a. protection b. determination
c. detection (d stimulation

7. The .......... of hearing loss can be determined through audiometric

measurement of the auditory function.

a. discipline b. sensitivity
'c. magnitudé d. audibility
8. The patient was referred to an audiologistby a .......... of dizziness.

a. pressure ‘ b. sensation)

c. detection d. conception
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B. Fill in the blanks with the appropriate forms of the words

given.
. obligate
ks GUAE obligation
a. We attended the conference out of a sense of .......... than anything
else.
li ; :
b. The law Ob |gate parents to send their children to school.
. obligator )
c. Ttis. 27 °Pto attend classes on time.
obligated 5k
d. She felt> . 2oner, to visit her parents.
2. precise
recisely
a. The results of the two tests were ........ . € same.

do during the test. N
c. You should have more oo in your report writing.
d. The class will be finished at 10 o’clock P! ecisely.
3. quantify
a. The cost of having hearing-impaired individuals in society is

difficult to quantify | 5
quantitative

b. The research is based ona.......... analysis.
c. Mathematics is the science of pure Quantity
d. The .......... of auditory sensation is a broad scope in audiology.
quantification
4. design
a. They are going to .(.j.e.'c’.igf‘.. this course as an introduction to the
subject. _
b. He is an industrial deSIQner
c. The town has been de5|gned as a development area.
d. A machine of faulty 259", will not sell well,

5. vary

administered for all neonates in our country.
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.......... through a Wwritten o

“b g oral questionnaire, the therapist must try to meet them.
- assessment
DS ogd

I of the intelligibility of speech is important for the planning
of an intervention program.

.......... a patient’s speech-
Jls= 4 reading or lipreading skills.

d. He iS an assessor

..........

who calculates the value of property or the
amount of income or taxes.

7. describe
descriptive

a. His words were Very .......... ; I could understand exactly what he

said.

description

b. This book gives a good .......... of the concept of life.

8. correlate

. . : . , correlation
a. It is said that there is a high .......... between unemployment and

crime.

b. Aging and hearing problems are thought to be . cOrrelated
correlatio

¢. Researchers cannot find sets of .......... rhgures.

: late f
d. The results of this experiment do not <%/'<.2'¢ with the results 0

earlier ones.

C. Fill in the blanks with the following words.

3 i Is Jls
o5 designation across dJsb s average bwye  interva
s . -
ol flat effectively 555 b4 pressure s called ousons
555 reach
Sxd ais audibility absolute  @lks frequency <632 I
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The audiogram is a graphic representation of the threshold of audibility

Ao the audiometric frequency range. It is a plot of abSO|Ute threshold,

designated in dB hearing level (HL), at octave or mid-octave mtervals from

125 to 8000 Hz.

designation _ . bee s 3 i ;
. J—— of intensity in dB HL is an important one to understand.
. audibility . - .
Recall from the minimum .......... curve that hearing sensitivity varies as a
. frequenc - x T
function of 1o on Y For clinical purposes, this curve is simply converted

into a straight line and <@ll€d, . audiometric zero. Audiometric zero is the

..........

required to .75, threshold will vary as a function of frequency. If a
standard SPL level is applied at each frequency, and threshold for the
average normal listener is designated as 0 dB HL for each frequency, then

ffectively , oS e
we have © oo flattened out the curve and represented average normal

hearing sensitivity as a(an) flat . line of 0 dB.

D. Put the following sentences in the right order to form a

paragraph. Write the corresponding letters in the boxes
provided.

a. Signals presented in this manner are considered air-conducted, and
thresholds are called air-conduction thresholds.

b. There are two main ways to deliver signals to the ear, and they are
plotted separately on the audiogram.

c. Signals presented in this manner are considered bone-conducted, and
thresholds are called bone-conduction thresholds.

d. One way is by the use of earphones, in which signals are presented

through the air to the tympanic membrane and middle ear to the
cochlea.

e. The other way is by use of a bone vibrator through which signals are

11
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delivered via a vibrator, usually placed on the forehead or on the
mastoid process behind the ear, through the bones of the skull directly

to the cochlea.

* K ¥

Section Two: Further Reading

Differential Sensitivity

Differential sensitivity is the capacity of the auditory system to detect
changes in intensity, frequency, or some other dimension of sound. It is
usually measured as the differential threshold or difference limen (DL),
defined as the smallest change in a stimulus that is detectable. When we
measure absolute threshold, we are trying to determine the presence or
;%:nﬁcu: of a stimulus. .

When we measure differential threshold, we are trying to determine
how small a change in some parameter of the signal can be detected.
Another term that is often used to describe differential threshold is just

nf}tlcfbable difference, a term that accurately describes the perception that is
&

Shal
being measured.
Oglas U

i T}l&? dnfference limens for intensity and frequency have been studied
P)

extensively. A typical paﬁdlgm for determmmg difference limen would beé
to present a standard stimulus of a glvc‘a";;u° intensity, followed by a variable

stimulus of a slightly different intensity. The intensity of the variable

12
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Key to Symbols F"qulCﬂCy in Hz
/\irConduction —_— 250 500 1K 2K 4K 8K

Bone Conduction — FAN 0 I ?L
10 ) \#

40 /()\{L

Hearing Level in dB (ANSI, 1996)

; : s el .
Figure 1-2. An audiogram dcumonstratmg that when the outer or middle ears
are not functioning normally, resulting in a conductive hearing loss, the
intensity of the air-conducted signals must be raised before threshold is

reached, while the bone-conduction thresholds remain normal.
stimulus would be m%ﬁsigﬁﬁ;téd over a series of trials until a determination
was made of the intensity level at which a difference could be detected. An
¢xample of the difference li;ﬁ%ﬁ for intensity is shown in Figure 1-3. The
difference limen for intensity varies little across frequency. However, it is
Sigﬂiﬁcantly poorer at levels near absolute threshold than at higher intensity

levels.

An example of the difference limen for frequency is shown in Figure 1-4.

In general, the difference limen for frequency increases with 1

freque"CY> so that a larger change in Hz is required at higher frequ
ability to detect changes

ncreasing

encies

than at Jower frequencies. As with intensity, the -
eshold.
Pecomes significantly poorer at intensity Jevels near absolute thr

13


دستکاری کردن

نمایش دادن

آستانه


14

Intensity Difference Limen in dB
N
I

0 1 1 1 | | 1 | 1 | J

0 20 40 60 80 100
Sensation Level in dB

Figure 1-3. Generalized drawing of the relationship between intensity of a

signal and difference limen for intensity.
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Figure 1-4. Generalized drawing of the relationship between frequency of a
signal and the difference limen for frequency.




properties of Pitch and Loudness

The threshold of hcm-mg.scns.ilivi[y is just one way to describe hearing

ability. 1t can also be described in terms of suprathreshold hearing perception.
we are all familiar with the physical properties of intensity and

frequency of an acoustic signal. The psychological correlates of these

physical measures of sound are loudness and pitch, respectively.

Loudness refers to the perception that occurs at different sound
intensities. Low-intensity sounds are perceived as soft sounds, while high-
intensity sounds are perceived as loud sounds. As intensity increases, so does
the perception of loudness.

Pitch refers to the perception that occurs at different sound frequencies.
Low-frequency sounds are perceived as low in pitch, and high-frequency
sounds as high in pitch. As frequency increases, so does the perception of
pitch.

Understanding of these basic aspects of hearing, absolute threshold,
differential threshold, and perception of pitch and loudness, is, of course,
only the beginning of understanding the full nature of how we hear. Once
sound is audible, the auditory mechanism is capable of processing complex
speech signals, often in the presence of similar, yet competing, background

noise. The auditory system’s ability to process changes in intensity and

frequency in rapid sequence to perceive speech is truly a remarkable

processing accomplishment.

Measurement of Sound
The accurate measurement of sound is an important compo

. . :
assessment. The standard audiogram is a plot of frequency VErst
o a standard sound pressure level.

ased on internationally-

nent of hearing

s intensity.

The intensity level is referenced t
Specifications for this sound pressure level are b o
S s | antation  the
dccepted standards. To meet those standards, the instrumentd i
. S .0 in an accurate ang
Produces the signals, the audiometer, must do so ¢

Consistent manner. .



The output of any audiometer is periodically checked to ensure that it
meets calibration standards. An audiometer is considered to be calibrated if
the pure tones and other signals emanating from the earphones are equal to
the standard levels set by the American National Standards Institute or the
International Organization for Standardization (I0S). To ensure calibration,
the output must be measured. The instrument used to measure the output is
called a sound level meter.

A sound level meter is an electronic instrument designed specifically
for the measurement of acoustic signals. For audiometric purposes, the
components of a sound level meter include:

e a standard coupler to which an earphone can be attached;

e a sensitive microphone to convert sound from acoustical to electrical

energy;

e an amplifier to boost the low-level signal from the microphone;

® adjustable attenuators to focus in on the intensity range of the signal;

e filtering networks to focus in on the frequency range of the signal;

and

® a meter to display the measured sound pressure level.

As You might expect all of these components must meet certain
specifications as well to ensure that the sound level meter maintains its
accuracy. Sound level meters are used for purposes other than audiometric

calibration. Importantly, sound level meters are used to measure noise in the

environment and are an important component of industrial noise

measurement and control, A photograph of a coupler and sound level meter
is shown in Figure 1-5,

For audiometric calibration purposes, the sound level meter is used to
measure the accuracy of the output of the audiometer through its transducers,

either earphones or a bone-conduction vibrator. The process is one of

placing the earphone or vibrator onto the standard coupler and turning on the

pure tone or other signal at a specified level. The sound level meter is set to

16




Figure 1-5. Photograph of a sound level meter and earphone coupler.

an intensity and frequency range, and the output level of the earphone is read
from the meter. The output is expressed in dB SPL. Standard output levels
for audiometric zero have been established for the earphones that are
commonly used in audiometric testing. If the output measured by the sound
level meter is equal to the standard output, then the audiometer is in
calibration. If it is not in calibration, the output of the audiometer must be
adjusted. The following measurements are typically made during a
calibration assessment:

¢ output in dB SPL to be compared to a standard for audiometric zero

for a given transducer;

e attenuator linearity to ensure that a change of 5 or 10 dB on the
audiometer’s attenuator dial is indeed that much change in intensity

of the output;
17



e frequency in Hz to ensure that it is accurate within standardizeq

tolerances;

e distortion of the output to ensure that a pure tone is relatively pure or

undistorted; and
e rise-fall time to ensure that the onset and offset of a tone are

sufficiently slow to avoid transient distortion of a pure-tone signal.

Stach (1998)

Comprehension Exercises

A. Put “T” for true and “F” for false statements. Justify your

answers.

... 1. The capacity of the auditory system to detect changes in
intensity, frequency and other dimension of sound is measured
as the differential threshold.

..F.... 2. The smallest change in a stimulus that is detectable is referred
to as difference limen.

F 3. The difference limen for intensity does not vary across
frequency.

K. 4 When frequency increases, the difference limen for frequency
decreases.

L Loud sounds are the perception of high-intensity sounds.

.F... 6. As intensity decreases, the perception of loudness increases.

sibea T, Certain standard levels are used to calibrate an audiometer.

...1... 8. In order to boost the low-level signal from the microphone, an
amplifier can be used.

LN | sound level meters are merely used for audiometric
calibration,

T

10. Distortion of the output should be measured during a calibration
assessment.

18
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B. Choose a, b, ¢, or d which best completes each item.
1. The degree of the changes in signal parameter and its perception can
be determined by measuring .......... :
a. absolute threshold b. difference limen
c. differential threshold d. difference limen for intensity
2. According to the passage, .......... ‘
a. intensity and loudness are the same, and pitch is the perception of
sound frequencies
b. intensity translates to the perception of loudness, and frequency
translates to pitch
c. low- and high-intensity sounds are equally perceived and increase
in loudness
d. pitch and frequency are contradictory to each other, that is, an
increase in one causes a decrease in the other
3. In order to perceive speech, .......... :
a. the speech signals should be complex
b. the auditory mechanism should compete with the background noise
c. complex speech signals should be presented in the competing
background noise

d. the auditory system should process change in intensity and

frequency immediately
4. “The output of any audiometer is periodically checked to ensure that it

meets calibration standards.” In which of the following sentences does

the word ‘meet’ have the same meaning?

a. This proposal of yours hardly meets the case.
onditions to be able to borrow

b. Each person should meet three ¢

money from the bank.
¢. The hotel bus meets all the trains at the station.

d. He knew he would meet with difficulties and obstacles.

19
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5. A sound level meter is an instrument used .......... :
a. merely in audiometric calibration
b. to measure hearing sensitivity
c.in audiometric calibration and measurement of noise in the

environment

d. to convert sound from acoustical to electrical energy by the use of
an amplifier

.......... is considered as an important part of hearing assessment.
a. A standard audiogram
b. An accurate measurement of sound
c. A calibrated audiometer
d. Standard specification for sound pressure level

. The perception that occurs at different sound intensities is called

a. intensity b. pitch

d. loudness
. An audiometer is considered calibrated when the .......... .

c. frequency

a. standard output and the output measured by the sound level meter
are equal

b. output of the earphone can be read from the sound level meter

c. output of the audiometer is measured through its transducers

d. transient distortion of a pure-tone signal is assessed

C. Write answers to the following questions.

1. What is the purpose of absolute threshold measurement?
2. What does the term ‘just noticeable difference’ mean?
3. What are ‘loudness’ and *pitch’?

4. When is an audiometer considered to be calibrated?
5. What is a sound level meter?

6. What is the use of a standard coupler in a sound level meter?

20
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7. How is it possible to ensure that a sound level meter maintains its

accuracy?

* 3 3k

Section Three: Translation Activities

A. Translate the following passage into Persian.

Audiogram

Figure 1-6 shows an audiogram. The abscissa on the graph is frequency in

Hz. It is divided into octave intervals, ranging from 250 Hz to 8000 Hz. The

Frequency in Hz
250 500 1K 2K 4K 8K

(=)

N
o O

W
o

S
(=]

(=)

(=]

O 0 2 & W
o O

o

earing Level in dB (ANSI, 1996)
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Figure 1-6. An audiogram with intensity, expressed in hearing level, plotted

as a function of frequency, expressed in Hertz.
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ordinate on the graph is signal intensity in dB HL. It is divided into 10 dB
segments, usually ranging from —10 dB to 120 dB HL. Typically on an
audiogram, the HL will be further referenced to a standard, such as ANS]
1996. This standard. from the American National Standards Institute
(ANSI), relates to the SPL assigned to 0 dB HL, depending on the type of
earphone and cushion used.

An audiogram will usually also have a shaded area, designating the
range of normal hearing. You will learn later that there is some variability in
determining hearing threshold and that normal responses can vary by as
many as 10 decibels around audiometric zero. It is not uncommon then to
have a shaded range from —10 to +10 dB to designate the normal range of
hearing. On some audiograms, that range will be extended to 25 dB or so.
This idea defines the normal range not in statistical terms, but in some notion
of functional terms. The assumption here would be that, for example, 20 dB
is not enough of a hearing loss to be considered meaningful; therefore, it
should be classified as normal. Impairment cannot be defined by the
audiogram alone, and increasingly the shaded range is either being defined

by a statistical approach or being eliminated.

B. Find the Persian equivalents of the following items and write

them in the spaces provided.

1. absolute sensitivity Glos ol e
2. absolute threshod Ghe bl L
3. clinical audiology BURIE e F T sdes corBORURI
4, difference limen LG
5. differential sensitivity 3"‘9‘“"“"“’ .............
6. dimension T S RURTPR
7. hearing acuity Logphes
8. intensity A e et o
9. just noticeable difference e A2 BB ool Sl
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حد افتراقی

حساسیت افتراقی

بُعد

حدت شنوایی

شدت

حداقل تفاوت قابل توجه

حساسیت مطلق

آستانه مطلق

شنود شناسی بالینی


10.
11.
12.
13.
14.
15.
16.
2
18.
19.

loudness

minimum audibility curve
paradigm

pitch

psychoacoustics
quantification

sound level meter
suprathreshold

transducer

variable stimulus

-------------------------

------------------------------

-----------------------------

---------------
------------------------------

..............................
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بلندی صدا

منحنی حداقل شنیدپذیری

الگو

زیر و بمی

سایکوآکوستیک

کمّی سازی

صدا سنج

فوق آستانه

مبدل

محرک متغیر


Section One: Reading Comprehension
The Auditory System

s 4 3

Y Al

(Reading Comprehension)«ila S )3 1Jg) (hda
(The Auditory System) s sid alusiw

English:

The auditory system is an obligatory one. We simply cannot turn it off. In simpler life forms
the main function of the auditory system is protection. Because it is obligatory, it serves to
constantly assess the surroundings for danger, as prey, and opportunity, as predator. In
more evolved life forms, it takes on an increasingly important communication function,
whether that be for mating calls or for talking on the telephone.

s b daa i

ioals G S 0 i€ Gisad | ol anil i ead (Kol e sl (Obligatory) b et o) sid alus
a0l adda g (b s () 4S T3 sl (Protection) cadailas ¢ ) b8 atian Laal 5 S IS il
0S8 (b)) (e ) Ol sie ) Cua i 5 (OIS Ol sie 43) sha (Ll ) ) Gkl s a gl sk
sl (sl Jalii ) (ol ol s ca 18 353 43 (5 Singe Jlamss (Al (S s () eciln LS (glaas £
AL a8 Cuna (gl el a5 a8l (g 8cia

English:

The auditory system is highly complex. It is a sensitive system that can detect the smallest
of pressure waves. In addition, it is a precise system that can effectively discriminate very
small changes in the nature of sound. Itis also a system with a large dynamic range.
Remember that the difference in the magnitude of sound that can just barely be detected
and the magnitude of sound that causes pain is on the order of 100 million to one.

s dad i

(Pressure s L z) sal (n icSa oS 3l 5ioe 4S Gl (b i aloan (pl ol odian Sl () 515 pllans
Dl DS (5 e sk 4y ) e A8 il (383 s S () 530 alsas ol o sDle 2 ST waves)
(Dynamic range) b s 035350 () ,1d aines alus (pl 283 (Discriminate) bl 1) Jaa Cuale jo Sa S
S aa (L) 5 Gl (ol ST B i 4548 ol (855 O gl 48 2l S Ay 4yl (1o 18
Sl Saa Ostlie Ve 350 53 gl 33 el Sy



English:

Describing the function of such a rich, complex system is an academic discipline in and of
itself, called psychoacoustics. Psychoacoustics is a branch of psychophysics concerned
with the quantification of auditory sensation and the measurement of the psychological
correlates of the physical characteristics of sound. The knowledge base of this field is
broad and well beyond the scope of this text. However, there are some fundamentals that
are necessary for you to understand as you pursue the study of clinical audiology. Much in
the way of quantification of disordered systems stems from our knowledge of the response
of normal systems and the techniques designed to measure those responses.

s A i

2l 4 (Academic discipling) aBils 418 5 Ko el 40 363 (lodny 5 S Al (in 3 Slae Canasss
S0 50 ) sMALE S ST Sl [ 55 S ) 5] (Psychoacoustics) <Saiiv ST Sl

s (Auditory sensation) ) 54 (sl (Quantification) s JbusS b 48 Cuil(Psychophysics)

Al 2l S 5 e laa (So W S5 (Psychological correlates) aliio) s sladiuma 5 &K il
(Fundamentals) ¢pabis Jseal (Jia Gl b ) QLS Cl o3 sane 51 53l 58 500 51l jlas o 358 o) (il
(Clinical b (oulid o) sl 41l ) 50 Jaant dalal a5 Lad 6l OIS 048 0 )l d5a 5 il

« (Disordered systems)4BLJa! (slaaiuws (g w2 by b ity .l )5 »aAudiology)
gy 0l (580 31200 (sl o oal b (slacSuSE 5 (Normal) Jlais (sl siv gy o Jb 0 Le iy ) i Sl

-

aty

English:

Absolute Sensitivity of Hearing

One of the hallmarks of audiology is the assessment of hearing sensitivity. Sensitivity is
defined as the capacity of a sense organ to detect a stimulus and is quantified by the
determination of threshold of audibility or threshold of detection of change. There are at
least two kinds of sensitivity: absolute and differential. Absolute sensitivity pertains to the
capacity of the auditory system to detect faint sound. Differential sensitivity pertains to the
capacity of the auditory system to detect differences or changes in intensity, frequency, or
some other dimension of a sound.

s dad

(Absolute Sensitivity of Hearing) ! sid (3tha Ciubua

Ol sie 4 Cuulua il (Hearing sensitivity) o) sid Cualua b)) (il ol 533 Leal slaaadls 5 S
) 3l bl a5 3 88 e iyl (StiMULUS) S ae S (s ke ST (51 on alail S iyl
LS (Threshold of detection of change) uxi s 43liul W(Threshold of audibility)

4 a5 e 3lhae Culs (Differential). 353 s (Absolute) Blas 1,00 s s Ciulun g 65 53 Jilas 30 K s
et Cud pla 4y B8 Cunlia Sl (Faint sound) s slalaa (s 5ba 53T ) (o) 538 s il



laa 8o alay > L (Frequency) o=8 4 ¢ (Intensity)ad 5o Gl jued b W gl& 4adds 6 ) 6k
Asdoa da sy e

English:

Hearing sensitivity most commonly refers to absolute sensitivity to faint sound. In contrast,
hearing acuity most accurately refers to the differential sensitivity, usually to the ability to
detect differences in sighals that differ in the frequency domain.

:(;‘“‘J& 4 i

(Hearing sl s (Jilia 53 3l e HLE) Cama (slalaca 4 G (3llae Culas 40 Qale ) ) gl Cuulis
D gl i U 58 eian i Y same 4S8 2 e oL B Cuslies 40 JSE (5380 4acuity)
A @l SasS b (Frequency domain) (S i s s )3 48 cand  aJi&s

English:

Inherent in the description of hearing sensitivity is the notion of threshold. A threshold is
the level at which a stimulus or change in stimulus is just sufficient to produce a sensation
or an effect. Here again, it is useful to differentiate between absolute and differential
threshold. In hearing, absolute threshold is the threshold of audibility, or the lowest
intensity level at which an acoustic signal can be detected. It is usually defined as the level
at which a sound can be heard 50% of the times that it is presented.

s dad S

Sa ) 0 a8 Gl s alind Gl (Threshold) 40bul a sgie ¢ ol il Cualun Caa 53 13 (id 5 4a Y
Ganl e 35 ladg) jo 23S alagh ) Sl L e S 20l 51 4S 230 IS (o il 4 Cas y0 S jaa )3 it by S ae
ol (5l ol il Al gl sllas ALl () 15 50 el JIB Sl 31 ) adlind g sllas adliad o aS
4 Y gara adlind o) 280 (5l ST QB (Acoustic signal) ise JiSan Sa ol )2 48 (Sad mlas oo ol
Al Ol 48 0 gl e 431 48 a8l ge 510070 j3 laa (ol 50 A8 2 s e Ly pad adan Ol sie

English:
Differential threshold, or difference limen, is the smallest difference that can be detected
between two signals that vary in some physical dimension.

:u-“{)lé 4an 5
O sien A4S Canl i 0 yicSa S ¢ (Difference limen)dl_si#l as b (Differential threshold) (31 4itiul
A3 (ard B o S ) (A 3 Sl b Jam 53 O



English:

Absolute sensitivity of hearing for humans varies as a function of numerous factors,
including psychophysical technique, whether ears are tested separately or together,
whether testing is done under earphones or in a sound field, the type of earphone that is
used, the type of cushion on that earphone, and so on. Once these variables are defined
and controlled, a consistent picture of hearing sensitivity emerges.

s A i

53 5 S Alen ) £35S e i3 33xka Jalge 1 a0 sie 45 il 53 (ol 55 (3llan il

08 53 sl Al caa L aillaa &) a4 a3 £ b)) ((Psychophysical technique)

5 083 Ol (Cushion) Sl ¢ g cealiiul 350 53 £ 5 ¢ (Sound field)si s (lue 2 W(Earphone)
Rdin Iy (ol gd Cudlua ) Sl 5 Il g sl o2 gl JES 5 Gl e La e (ol 4S a8 o g

English:

Figure 1-1 shows a graph of hearing sensitivity, defined as the threshold of audibility of pure
tone signals, graphed in sound pressure level (SPL) across a frequency range that
encompasses most of human hearing. This curve representing hearing sensitivity is often
referred to as the minimum audibility curve. The minimum audibility curve is clearly not a
straight line, indicating that hearing sensitivity varies as a function of signal frequency.

s dad i

(Pure oalls (5 s B (5 ) sid Al () gie 434S 28300 (L33 1) (o b b ) (512503 1) JSG
Uiy a8 il Hiodgaas )3 (Sound pressure level - SPL) & pa L mlaw s e 5 024 <y =tone)
(ol ol sl ol 02083003 4S ke Cpl 4y o o230 S a5 58 e e 50 1 Gl () 53 ) sledas
T A 6 il Jilas e 350 438 (Minimum audibility curve) ¢ oy sid Jilaa e (il
e U i€ ) (i ) i 4 () 5 s 383 e LA 4S (s e Lol S

EnglishFigure Caption: Figure 1-1. Auditory response area from the threshold of audibility
to the threshold of feeling across the frequency range that encompasses most of human

hearing.
:u*‘"J& 4an 5
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English:

That s, it takes more sound pressure at some frequencies to reach threshold than at
others. You can see that hearing in the low-frequency and high-frequency ranges is not as
sensitive as itis in the mid-frequency range. It should probably be no surprise that human
audibility thresholds are best at frequencies corresponding to the most important
components of speech.

s A i

ey AT 43 B Cad 3 (o il (gea JLEB 4 ¢ 500 (sl il B 4 s LauilS 3 Ay )2 48 e Gl 40
b (e (S 03 sane o I 4y Wl iS85 (aly uilS 8 Sloa 53 50 () 530 (S e oLl 4S ) shajlas
DB () Ja) Cnyage L lalite (ailS A )3l (s nd o) 55 (sladilind 4S 23ls Canal (sla ald | o

I 8 38 Gl o yie )3(Speech)

English:

The minimum audibility curve will vary as a function of measurement parameters. If it is
determined by delivering signals to one ear via an earphone, itis referred to as the
minimum auditory pressure response. If it is determined by delivering signals to both ears
via loudspeaker, it is called the minimum audible field response.

s dad i

L JUis 431 L ina Gl 81 a8 aa) ga s (5 586 3ol (sl el ) ) (ol ) sie 40 o) sid Jilas inia
(Minimum auditory pressure (3 sid JLié Jilas zuly ) sie 49 03 (el o580 Gasb )l (38 Suay

ome (Loudspeaker) Sail 3ash 51 5K 50 8 4 bW 43l )l b S ass e 4s S 5l jresponse)
.33 e 023l (Minimum audible field response) ) st lase Jilas Feuly 2l

English:

Also shown on Figure 1-1 is the threshold of feeling, at which a tactile response will occur if
the subject can tolerate sounds of this magnitude. This is the upper limit of hearing and has
a clearly flatter profile across the frequency range. The area between the threshold of
audibility and the threshold of feeling is known as the auditory response area and
represents the range of human hearing. You will notice that the range varies as a function of
frequency so that the number of decibels of difference between audibility and feeling is
substantially less at the low frequencies than at the high frequencies.

s Aad i
284S s o ol 2 4S Gl sl oala L& (Threshold of feeling) gt 4lind V- JS& 5o (riaas
e el cpl L aly aa) A ¢z (Tactile response) sl C.ml.} oS Jasi L;)).\ Gl b ol laa 2l g

3 Gl b Al G aaals 2510 (allS 8 ed gana il jus 53 (5 iane 7 sa g 4 e 5l (o 510 (YL



1 Olaadl () 535 03 5350 5 2 05 e 438LLE (Auditory response area) (2l s Fuly 4l ol sie 4y Gslual aslial
A ) 310 4S (5 ysda Ay (S Huad i€ ji ) el ) gie A el gana () 4SS aual s adaa e Ay e LIS
o YU Gl S 8 ) 5ieS (il e 4o Gl GGl 8 o Guliaal 5 (5 il s G (i

English:

The minimum audible pressure curve serves as the basis for pure-tone audiometry, in
which a patient's threshold of audibility is measured and compared to this normal curve.
For clinical purposes, this curve is converted into a graph known as the audiogram.
Stach (1998)

s dad i

248 23S e Jee (Pure-tone audiometry) g=lld i s sie gl 5) (i O sie 4 (ol sl A8 JBlas iaia
4 inie Ol ol alaal (5l 2 g e dnlia Jlaia inte 0l b oad (s S il Jlaw (5 ) s adlind ()
s e 4335 (Audiogram) al S s ol 40 48 3 58 e s (510 5a

JAAA (S



English:
Section Two: Further Reading
Differential Sensitivity

s 4 3
(Further Reading)_idu 4altaa ;a3 (i
(Differential Sensitivity) 8 & Cuwlua

English:

Differential sensitivity is the capacity of the auditory system to detect changes in intensity,
frequency, or some other dimension of sound. It is usually measured as the differential
threshold or difference limen (DL), defined as the smallest change in a stimulus thatis
detectable. When we measure absolute threshold, we are trying to determine the presence
or absence of a stimulus.

s e i

>0 b (Frequency) o«lS 8 « (Intensity)@ad 5o Gl st (aaddi 5o (ol 58 sl (U 58 ¢ 81 i) Cualaa
&l as L (Differential threshold) 8 i) alial o)l sie 4y Y gare Cunln Gl Cal faa K00 alay)

Cy pad S jae S el B s (S S O gea 40 48 3550 (5% 31 Difference limen - DL)
ae Lasa g U adied (B 50 cari€ e 5 5% Il | (Absolute threshold) Gslae 4tiul 48 o8 03 S«
oS G ) S e S92

English:

When we measure differential threshold, we are trying to determine how small a change in
some parameter of the signal can be detected. Another term that is often used to describe
differential threshold is just noticeable difference, a term that accurately describes the
perception that is being measured.

s dad i

O oA 3 SasS 5 Ol dae A wiS (i U i (3 )3 S on (5 S 31l 1) (B i) adlind aS a8
€230 IS 4y () il Caa 53 (sl ) 48 (5 B0 0l ol (5 e ST Q8 JUS sl ial L
Ji L3 (Perception) <13l 4S (ghs 3l 5 ¢l (Just noticeable difference - IND) us smusse gl (p yiaS
S a5 B g | (5586 Sl

English:
The difference limens for intensity and frequency have been studied extensively. A typical
paradigm for determining difference limen would be to present a standard stimulus of a



given intensity, followed by a variable stimulus of a slightly different intensity. The intensity
of the variable stimulus would be manipulated over a series of trials until a determination
was made of the intensity level at which a difference could be detected. An example of the
difference limen for intensity is shown in Figure 1-3. The difference limen for intensity varies
little across frequency. However, it is significantly poorer at levels near absolute threshold
than at higher intensity levels.

s A i

&l ) (Paradigm) adal b S ik K 51 8 dallas 350 (glod jinf sl dy GuillS 6 5 Candi (o) 50 GBI 3 5aa
(Variable e S jae S a8l o Jlia 43 5 G (S0 1 2 jlailind S jae S 4l ) (B8 2a e

DAL 2 sd e 02l i WS S ) (5 SO () e S jae Dad Gl Gsliie  Sail Sad Lstimulus)
Ol 1Y JSE 5ol )0 )1 aa ) slisan 23 S e el Gandl QU8 ol o 50 48 Jiad e Culgs
Sy sk 0 Jla Gl b S el i et Calida glauilS B J gl ja Gl ) 318 s Gl sl o3l
ad VL Gl gl ) e e S8 ) sk 4 llae i

English:
[Figure 1-2 Content]

Figure Caption: Figure 1-2. An audiogram demonstrating that when the outeror o
middle ears are not functioning normally, resulting in a conductive hearing loss, the
intensity of the air-conducted signhals must be raised before threshold is reached,
while the bone-conduction thresholds remain normal.

s dad S

dae oaada Hohadr e b A B R JH85 a0 e L 4S (Audiogram) o) S sl )Y IS IS G i)
s JU) s @ad (58w (Conductive hearing l0ss) & ) sidaS 43 jaie 5 23S
ol Jlanl glaadtind a8 s o caly (il 380 4l 4 sy 3 (e ab(Air-conducted signals)
il 8L Jwi(Bone-conduction thresholds)

English:

An example of the difference limen for frequency is shown in Figure 1-4. In general, the
difference limen for frequency increases with increasing frequency, so that a larger change
in Hz is required at higher frequencies than at lower frequencies. As with intensity, the
ability to detect changes becomes significantly poorer at intensity levels near absolute
threshold.

:L;*“Jléé"‘%):‘
Gl 58 L GailS 58 o)y (B ) as ¢ IS ) eha 4yl sadi sala LS V=P S o GailS a6l ye (81 8 as ) (gldd gad



Oy aCelS JA 40 o YL (Lo ailS 3 0 358 om0 (R85 S A4S (o sh 4o e il A1 (uilS 8
TN )Jd.ll.ﬂ J}L A &S.Lm PR A «_i.m‘).a de.u z 9.Lu.u By <l YT ARGV L_s"\""f ¢l anilaa J\...g.: )y
R

English:
Figure Caption: Figure 1-3. Generalized drawing of the relationship between intensity of a
signal and difference limen for intensity.

:u-“"JLé 4an

Sk () 31y a5 S S @l gkl ) Kk VY JSE IS Gusin) e

English:
Figure Caption: Figure 1-4. Generalized drawing of the relationship between frequency of a
signal and the difference limen for frequency.

s dad i

LS 8 sl I a5 QU S (uilS 8 G adadl ) S =k VP JSE UK Qs e

English:

Properties of Pitch and Loudness

The threshold of hearing sensitivity is just one way to describe hearing ability. It can also be
described in terms of suprathreshold hearing perception.

s dad S

(Properties of Pitch and Loudness)'aa il 9 1505 s S

S G Ol sige 1 (18 Cn) Ll () 5 QU1 8 Ciaa 55 sl ) 1 (S Ll ol s Gl 430
.28 Cawa i i (Suprathreshold hearing perception) ' ilivl 358 (ol sis

English:

We are all familiar with the physical properties of intensity and frequency of an acoustic
signal. The psychological correlates of these physical measures of sound are loudness and
pitch, respectively.



:u""‘J& 4an
e 31l ol LS 5 sdiven  adivd BT 3 goa JUs (K5 Gl 5 s S5 s Ens b L e
it (Pitch) [ 5 0] eis ) s (Loudness) 1aa il cadi i 4y laa (S 58

English:

Loudness refers to the perception that occurs at different sound intensities. Low-intensity
sounds are perceived as soft sounds, while high-intensity sounds are perceived as loud
sounds. As intensity increases, so does the perception of loudness.

s e i

slalia O sie 4 b @i L clalaa sad e F ) Gigea Calide glachad 3 aS oy jLal (S ol 43 Jaa iy
laa saily SI ) echad Gl 38 L 25 68 e S (Loud) 1l slalaa ol sie 40 YU @l b slalaa 5 (Soft) aS
ia G B

English:

Pitch refers to the perception that occurs at different sound frequencies. Low-frequency
sounds are perceived as low in pitch, and high-frequency sounds as high in pitch. As
frequency increases, so does the perception of pitch.

s A S

A ) 6 Ol palS 8 slalaa M0 e F ) D ogea Calida (sl uilS i 3 4S 3 Hla o HLEl (SI a4 e )
coadlS 8 Gl I L sk e S 3 (High in pitch) Le) s ) !l YL GailS j3 slaa s(Low in pitch)
L(Rsdee Sin) laa) e Gl 8 S aig ) SI

English:

Understanding of these basic aspects of hearing, absolute threshold, differential
threshold, and perception of pitch and loudness, is, of course, only the beginning of
understanding the full nature of how we hear. Once sound is audible, the auditory
mechanism is capable of processing complex speech signals, often in the presence of
similar, yet competing, background noise. The auditory system's ability to process changes
in intensity and frequency in rapid sequence to perceive speech is truly a remarkable
processing accomplishment.

s Aad i

o)y el L o gaily 5 g ) <SIoal g 81y aslind cgllae 4liul ey ) oS wld gladia o) Sy Al
Gl 5B )il S e e s il JiB aa 4SS (ana 4 Gl e il 0 ead JalS Cuale S 0 )

S Ry eiSulE; s (e 53 5 4dbiia Ade Jum LA st s 3 le) ¢ s (5 U sl



3 g S by U S50 Cagan il 5 5 0k ikl e 5 (s GEIg 2 (ol 5 s (U 58
v M../ :’.: ‘5.‘.:1:‘}\3‘)3

English:

Measurement of Sound

The accurate measurement of sound is an important component of hearing assessment.
The standard audiogram is a plot of frequency versus intensity. The intensity level is
referenced to a standard sound pressure level. Specifications for this sound pressure level
are based on internationally-accepted standards. To meet those standards, the
instrumentation that produces the signals, the audiometer, must do so in an accurate and
consistent manner.

s dad i

(Measurement of Sound)!xa ¢ e )il

by 3 eS8 1 5 lasai calaitind o) 8 gl Cl () sid (b)) ) (rege 6 3 e (B (5 5K )

> Cisea i mhas Cl Gladiiin 3580 (5 )18 xa o 2 plailind Ggea HLE sl K 4 Gt Gl o G
1 & s 48 ) gt claa il cpl 53 S 03y ol s (510 .03 S e et all s o2 50 (slan lailial
a3 alai) Kiusan 5 383 (glosad 4r 1) JIS Gyl AL ([rmin ol 538] (Audiometer) sia sl (i S oo 2l 53

English:

The output of any audiometer is periodically checked to ensure that it meets calibration
standards. An audiometer is considered to be calibrated if the pure tones and other signals
emanating from the earphones are equal to the standard levels set by the American
National Standards Institute or the International Organization for Standardization (10S). To
ensure calibration, the output must be measured. The instrument used to measure the
outputis called a sound level meter.

s dad i

il 5 slaa jlailin) 48 20 & duala liselal U2 e () 32 (150 oy sam 4 (5 Sl sd) 8 (2505

soalld o aS asd e am 8 plai e S ile) e sl S L3S a 02,50 | (Calibration) [ 4]
L (ANS) el st aitind e 4ues e Jans 5 o0y 3l s b dagy o ) i s sl il
258 6 R Il Al (o 58 (Ol S ) liselal ) 238 il 2 (ISO/IOS) 6 s phaline) (ALallis (e Sl
258 oe 02l [ em i ) 5] (Sound level meter) gislaa (o 503 5 S 313 (51 s ki) 3 ) 9a ) 30l

English:
A sound level meter is an electronic instrument designed specifically for the measurement



of acoustic signals. For audiometric purposes, the components of a sound level meter
include:

a standard coupler to which an earphone can be attached; e

a sensitive microphone to convert sound from acoustical to electrical energy; e
an amplifier to boost the low-level signal from the microphone; o

adjustable attenuators to focus in on the intensity range of the signal;
filtering networks to focus in on the frequency range of the signal; and

a meter to display the measured sound pressure level. e

s dad i
Gl o2k al sk e S 5 5Re Il )y pald sk 4 4S Canl (S5 )l SO miulaa
) 2l miulia S ) 3a) o e sl Cilaa)

€3 95 Juaia O 4 23l g e (g sdom 4S5 plailivd (Coupler) JLS S

¢ S 5 4 Sea 508 ) laa daaii ) sl (Microphone) Osés Sae S e
(0585 5 ) L Ol e DS G 68 ) (Amiplifier) siScun o SG o

§ U8 s A5 03 530 38 yai Ciga aahaii B (Attenuators) sLeaiS it o

5 ¢ ailS 8 o3 50a 3 S e 51 (Filtering networks) S silé slaasas o

ok (5 386 N Cpea L o Gl L ) i) ] Sl S e

English:

As You might expect all of these components must meet certain specifications as well to
ensure that the sound level meter maintains its accuracy. Sound level meters are used for
purposes other than audiometric calibration. Importantly, sound level meters are used to
measure noise in the environment and are an important component of industrial noise
measurement and control. A photograph of a coupler and sound level meter is shown in
Figure 1-5.

ZWJ&A“@J:
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Olgie 4 20 98 e odlEiul 33 (5 yie gl G smnal pullS 51 pee sl (o) Wminlaa 23S e i ) ) 28 G miulua
5 S 5 5 Re Il Sl cage o 3 5 s e ol Jaina 53 3058 (5 586 il (5)  Lagivlaia cagae 435G Sy
Ll e ealy LS V-0 JSS ja miulua g b S OGSl (s gl g e Jledi 4 Jaba



English:

For audiometric calibration purposes, the sound level meter is used to measure the
accuracy of the output of the audiometer through its transducers, either earphones or a
bone-conduction vibrator. The process is one of placing the earphone or vibrator onto the
standard coupler and turning on the pure tone or other signal at a specified level. The
sound level meter is set to an intensity and frequency range, and the output level of the
earphone is read from the meter.

s A i

cadae Bab Ol e (o d S8y (6 8 5l () ialaa ) el O sl sallS Cilaal (sl
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English:
[Figure 1-5 Content]

Figure Caption: Figure 1-5. Photograph of a sound level meter and earphone o
coupler.
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English:

The outputis expressed in dB SPL. Standard output levels for audiometric zero have been
established for the earphones that are commonly used in audiometric testing. If the output
measured by the sound level meter is equal to the standard output, then the audiometer is
in calibration. If itis not in calibration, the output of the audiometer must be adjusted. The
following measurements are typically made during a calibration assessment:

outputin dB SPL to be compared to a standard for audiometric zero for a given e
transducer;

attenuator linearity to ensure that a change of 5 or 10 dB on the audiometer's o
attenuator dial is indeed that much change in intensity of the output;
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English:
frequency in Hz to ensure that it is accurate within standardized tolerances; o

distortion of the output to ensure that a pure tone is relatively pure or undistorted; o
and

rise-fall time to ensure that the onset and offset of a tone are sufficiently slowto e
avoid transient distortion of a pure-tone signal.
Stach (1998)
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Section Three: Translation Activities

A. Translate the following passage into Persian.
Audiogram

(Translation Activities)4e 5 Wcullad 1a gu (idy
S A g 8 Ay ) ) e

(Audiogram)al S s23

English:

Figure 1-6 shows an audiogram. The abscissa on the graph is frequency in Hz. It is divided
into octave intervals, ranging from 250 Hz to 8000 Hz. The ordinate on the graph is signal
intensity in dB HL. It is divided into 10 dB segments, usually ranging from -10 dB to 120 dB
HL. Typically on an audiogram, the HL will be further referenced to a standard, such as
ANSI 1996. This standard, from the American National Standards Institute (ANSI), relates to
the SPL assigned to 0 dB HL, depending on the type of earphone and cushion used.
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English:
Figure Caption: Figure 1-6. An audiogram with intensity, expressed in hearing level, plotted
as a function of frequency, expressed in Hertz.
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English:

An audiogram will usually also have a shaded area, designating the range of normal
hearing. You will learn later that there is some variability in determining hearing threshold
and that normal responses can vary by as many as 10 decibels around audiometric zero. It
is not uncommon then to have a shaded range from -10 to +10 dB to designate the normal
range of hearing. On some audiograms, that range will be extended to 25 dB or so. This idea
defines the normal range not in statistical terms, but in some notion of functional terms.
The assumption here would be that, for example, 20 dB is not enough of a hearing loss to
be considered meaningful; therefore, it should be classified as normal. Impairment cannot
be defined by the audiogram alone, and increasingly the shaded range is either being
defined by a statistical approach or being eliminated.
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Unit 4

Section One: Reading Comprehension

Clinical Evaluation of Hearing

L.oss

More than 28 million Americans had some degree of hearing impairment in
1993. Estimates of significant hearing loss in infants range from 1:1000 to
1:2000, while by age 6 the prevalence may be as high as 2:1000. The cost to
society is difficult to estimate but includes lost productivity, special
education, and medical treatment. Given the prevalence of hearing loss, a
cost-effective and accurate diagnostic approach is essential to assess the
degree and nature of hearing loss and to arrive at the underlying cause.
Patients may undergo assessment for hearing loss (Figure 4-1) because of
their subjective complaints or because they belong to groups that have been
shown to be at risk for hearing loss such as low birth weight infants or those
receiving ototoxic chemotherapy. In either case, an understanding of the

differential diagnosis of hearing loss is helpful in guiding clinical evaluation.

Differential Diagnosis

A crucial step in establishing a differential diagnosis is to determine whether
hearing loss is conductive or sensorineural. A sensorineural hearing loss
may be caused by a lesion of the cochlea or the auditory nerve. While not

strictly fitting the definition of sensorineural, processes affecting the central
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Figure 4-1. Algorithm for clinical assessment of hearing loss. CT, computed tomography;

ECoG, electrocochleography;
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nervous system can be considered with this group. A conductive hearing loss
is caused by a lesion affecting the mechanism that transmits sound energy
from the external environment to the cochlea and may involve the external
ear, the tympanic membrane, or the contents of the middle ear. Some
patients may have both sensorineural and conductive hearing loss
simultaneously, in which case the loss is categorized as mixed. Conditions
that may be associated with a mixed hearing loss include chronic otitis
media, acquired cholesteatoma, temporal bone trauma, and otosclerosis. The
pattern of the audiogram as well as additional data obtained from impedance
testing and speech audiometry will also help to refine the differential
diagnosis. History and physical findings are extremely important in
narrowing the list of clinical possibilities. The differential diagnosis for a
patient with unilateral sensorineural hearing loss varies considerably from
that for a patient with bilateral slowly progressive sensorineural loss.
However, for the purposes of giving a broad overview, differential diagnoses
for sensorineural and conductive hearing losses are discussed here (Tables 4-1
and 4-2).

Sensorineural Hearing Loss. Congenital hearing loss is that which 1s
present from birth, whether due to hereditary factors, prenatal exposure, or
perinatal events. In contrast, hereditary hearing loss may not be present at
birth, Causes of congenital sensorineural hearing loss include a variety of
genetic disorders, intrauterine infections, exposure to teratogenic agents,
prematurity, perinatal anoxia, and hyperbilirubinemia. Some of these factors
may result in inner ear aplasia; however, such deformities may also exist
without identifiable cause. While the mechanism is not understood, full-term
low-birth-weight infants are also at increased risk for sensorineural heanng
loss as well as problems with figure/ground differentiation and auditory
memory. Genetic factors can also cause delayed-onset hearing loss.
Hereditary hearing loss may be dominant, recessive, or X-linked, and may

exist with or without abnormalities in other organ systems.
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Table 4-1. Differential diagnosis of sensorineural hearing loss. Gy
Congenital |
Genetic disorders, ¢.g. Usher’s syndrome, Jervell and Lange-Niclsen syndrome

Intrauterine infection
Teratogens
Perinatal anoxia — hypoxia
Prematurity
Low birth weight
Hyperbilirubinemia
Inner ear dysplasia
Hereditary — delayed onset
Dominant, e.g. Paget’s disease, dominant progressive hearing loss
Recessive, e.g. early-onset nonsyndromic sensorineural hearing loss
X-linked, e.g. Alport’s syndrome
Infectious
Postmeningitis
Chronic otitis media
Syphilis
Viral - CMV, HSV, HIV
Lyme disease
Tuberculosis
Inflammatory
Systemic autoimmune disease
Primary autoimmune ear disease
Neoplastic
Primary tumors arising within the temporal bone
Metastatic tumors
Metabolic
Diabetes
Hypothyroidism
Hyperlipoproteinemia
Traumatic
Temporal bone fracture
Perilymph fistula
Barotrauma

Noise exposure
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Table 4-1. (cont.)

Auditory concussion

Traumatic brain injury

Postsurgical
Vascular-hematologic

Hypertension

Vascular occlusion/emboli

Inner ear hemorrhage
Miscellaneous

Meniere’s disease

Presbycusis

Cochlear otosclerosis

Multiple sclerosis

Ototoxicity

Radiation injury

CMV: cytomegalovirus
HSV: herpes simplex virus

HIV: human immunodeficiency virus

Infectious agents and inflammatory processes can also lead to
sensorineural hearing loss. The infectious agents include both bacteria and
viruses. Some individuals with otitis media may develop sensorineural
hearing loss through round window membrane permeability to bacterial
toxins. Tuberculosis may also be associated with sensorineural hearing loss.
The spirochetes causing both syphilis and Lyme disease can involve the
perilymph resulting in sudden or fluctuating sensorineural hearing loss.
Hearing loss has also been reported from more unusual infectious diseases
such as brucellosis, Cytomegalovirus, herpes simplex, and the human
immunodeficiency virus (HIV) can also lead to sensorineural hearing loss. In
HIV, the hearing loss may result from the opportunistic infections
characteristic of the acquired immunodeficiency syndrome, ototoxic
medications used to treat infections, or possibly direct effects of the virus

upon the cochlea. Lastly, 5% to 35% of patients are left with sensorineural
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Table 4-2. Differential diagnosis of conductive hearing loss.

Congenital
Ossicular fusion/malformation
Ossicular fixation
Atresia of the external auditory canal
Congenital cholesteatoma
Hereditary
Otosclerosis
Osteogenesis imperfecta
Paget’s disease (osteitis deformans)
Osteopetrosis (Albers-Schonberg disease)
Crouzon’s syndrome
Marfan’s disease
Infectious-inflammatory
Otitis media with effusion
Acquired cholesteatoma
Otitis externa
Neoplastic
Ear canal carcinoma
Glomus tumor
Histiocytosis
Fibrous dysplasia
Traumatic
Tympanic membrane performation
Ossicular discontinuity
Hemotympanum
Mechanical
Cerumen impaction
Foreign body of the ear canal
Exostoses

hearing loss following bacterial meningitis. A number of immune-mediated
diseases may also lead to sensorineural hearing loss. These include systemi¢
diseases such as Cogan’s syndrome, relapsing polychondritis, Wegener ®
granulomatosis, lupus erythematosus, Takayasu’s disease, and giant cell
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arteritis. In addition, isolated immune-mediated hearing loss may present
without systemic manifestations.

Sensorineural hearing loss may result from primary tumors arising
within the temporal bone or metastatic lesions. The most common neoplasm
causing sensorineural hearing loss is acoustic neuroma. While more often
associated with conductive losses, squamous cell carcinoma and
paragangliomas arising within the temporal bone may also affect
sensorineural hearing. Metastatic lesions include those with a proclivity for
bony metastases such as carcinoma of the prostate.

Associations have been suggested but not conclusively proven between
several metabolic disorders and sensorineural hearing loss. These include
diabetes mellitus in which microangiopathy has been postulated to lead to
auditory damage, hypothyroidism, and hyperlipoproteinemia. Hypertension
as well as vascular and hematologic problems are also thought to cause
hearing loss. Decreased blood flow to the inner ear may result from
narrowed blood vessels, as in atherosclerosis or diabetes mellitus, or from
abnormal flow or coagulability, as in sickle cell and hypercoagulable
disorders. Platelet dysfunction, thrombocytopenia, and hypocoagulable states
can also lead to hemorrhage within the inner ear, thus causing hearing loss.

Trauma can cause sensorineural hearing loss in several ways. Both
longitudinal and transverse fractures of the temporal bone can disrupt the
labyrinth, although this is more likely to happen with the latter.
Perilymphatic fistula can result from both blunt injury to the head and
barotrauma, Head trauma may also cause concussive injury to the middle ear
or traumatic brain injury with central hearing loss. Surgical trauma may
result in sensorineural hearing loss. Excessive noise exposure damages the
outer hair cells of the cochlea; thus, noise trauma can cause hearing loss.
Other conditions known to lead to sensorineural hearing loss include

Meniere’s disease, cochlear otosclerosis, multiple sclerosis, ototoxic drugs,

radiation injury, and aging (presbycusis).
Huges et al. (1997)
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Part I. Comprehension Exercises

A. Put “T” for true and “F” for false statements. Justify your

answers.

....E... 1. The prevalence of hearing loss in young children is higher i,
comparison with older ones.

........ 2. In order to assess the degree and nature of hearing loss, it j
necessary to take an accurate diagnostic approach.

........ 3. Low-weight children may undergo assessment for hearing loss.

hdaiy B, Low-birth-weight infants usually receive ototoxic chemotherapy.

5 Tt is important to differentiate the kind of hearing loss in the
process of diagnosis.

..F.... 6. Since central nervous system disorders do not fit the definition
of sensorineural hearing loss, no relationship can be found
between them.

.1.... 7. In cases of otosclerosis, the patient may have both sensorineural
and conductive hearing loss simultaneously.

..I.... 8. Bacteria and viruses can cause sensorineural hearing loss.

........ 9. Wegener’s granulomatosis is a kind of immune-mediated
disease which may cause conductive hearing loss.

..F....10. Genetic disorders are the only causes of congenital

sensorineural hearing loss.

B. Choose a, b, ¢, or d which best completes each item.

1. Infectious agents causing sensorineural hearing loss include

.........

a. bacteria and viruses b. inflammatory factors
c. hereditary factors d. some toxins
2. All of the following factors can cause delayed occurrence of hearing
loss except .......... hereditary hearing loss.
a. dominant

b. infectious

C. recessive d. X-linked
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3. In paragraph 3 the writer .......... hearing loss.
a. mostly explains the causes of congenital
b. believes that just genetic factors may lead to delayed onset
c. merely introduces the causes of hereditary
d. just puts forward prenatal factors as the causes of
4. “... may result from primary tumors arising within ...” (paragraph 5,
line 1). In which of the following sentences does the word ‘arising’
have the same meaning?
a. We keep them informed of the arising change.
b. Several new industries are arising in the country.
c. Emotional or mental problems arising from a physical cause should
be considered.
d. The workers of the company are arising against their employer.
5. In 1993 it was reported that in America the prevalence of hearing loss
Was L :
a. less than 1:1000 among infants
b. more than 1:2000 among infants
c. to the extent of 2:1000 by age 6
d. as high as 2:1000 before the age of 6
6. The most important factor in a differential diagnosis is to .......... :
a. recognize the type of hearing loss
b. distinguish the lesion of the cochlea
c. search for the processes affecting the central nervous system

d. look for a lesion of the auditory nerve

C. Answer the following questions orally.
1. Why do some people undergo assessment for hearing loss?
2. What should be determined in establishing a differential diagnosis?
3. What js the cause of a sensorineural hearing loss?
4, Which kind of hearing loss is called a mixed one?
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. Can you name some of the conditions that may be associated wig 2

N

mixed hearing loss?

. What causes a conductive hearing loss?
. How can we decrease the number of clinical possibilities? |

. Which kind of hearing loss is called a congenital hearing loss?

O L 9 N

. What is the difference between a congenital and hereditary hearing
loss?
10. Can you name some of the factors that may lead to sensorineurs|

hearing loss?

Part II. Language Practice

A. Choose a, b, ¢, or d which best completes each item.

1. The manager of the hospital has decided to adopt a different ..........

to discipline.

a. diagnosis b. approach
c. finding d. fluctuation
2. It is important foranurse to .......... a patient’s needs.
a. undergo b. cause
C. assess d. receive
3. Itis difficult to .......... between the two varieties of an illness.
a. link b. differentiate
C. process d. report

4. In some diseases patients may have hearing loss and tinnitus .......... :

a. strictly b. physically

c. lastly d. simultaneously

5. One week after being released from hospital, she

.......... into a coma.
a. relapsed b. postulated
c. proved d. refined
6. On admittion, the man wag injured with a(an) s instrument.
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a. concussive b. expose
c. blunt d. conclusive
7. Some kinds of hearing loss are called .......... deafness, because they
were passed on from parents to their offspring.
a. auditory b. sensory

¢. infectious d. hereditary

B. Fill in the blanks with the appropriate forms of the words
given.

1. differentiate

. _different
a. People often give .......... accounts of the same event.

differential . : g "
b. The 1 oo treatment of prisoners based on their social class still

exists.

c. There is g I.f f erenc .(? between db SPL and db HL.

d. It is important to .......... _between cochlear and retrocochlear
differentiate

lesion.

2. signify
T significant . )
a. Vertigo is one of the _......... symptoms of Meniere’s disease.
b. A high fever usually >'9'. '.f.'ﬁ‘cf a disorder of the body.
significance
c. The new drug has great .......... for the treatment of the disease.
) significantly
d. The two groups of patients are not ©......... different from each

other,

3. inflame

7 inflammation ) .
a. Otitis externa refers to .......... of the auricle and external auditory

canal, :
inflammatory

b. There are different kinds of ...... ..., and infectious diseases of the
ear.

c. Labyrinthitis is a term used when the inner ear, or labyrinth, is
inflamed

--------- .

2 A _ inflammable
d. For safety, it is forbidden to take .......... material into some places.
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4. deficiency

a. Deaf people are s

: deficient
ometimes treated as being mentally ... 7 " }

b. Vitamin .viviseia
c. The trade balance has been in .S&1¢..

5. develop
developed
a. Her son eveOpe asthma when he was two.
i . developed p bl
b. Children with highly .......... hearing problems may need hearing
aids. developmental
c. Macrotia is a kind of congenital and .......... disorder of the ear.
development . . L e .
d. The ..eiiss of vaccines against certain diseases was considered 3
revolution.
6. medicine
a. Many commonly-usedr?ﬁo.lic.'ne.}.s can cause hearing loss.

b. A medical  audiologist assists the physician in establishing an

accurate diagnosis of auditory disorders.

c. Every practitioner should pay attention to the ethical problems in

d. Some™e%%Na! e rbs have healing properties.

C. Fill in the blanks with the following words.

ages assessment audiologic audiometry
field headphones under perform
sound source response used

All patients suspected of having hearing loss should undergo audiologi®
examination, including pure tone threshold testing for air and bone as well #
assessment of speech threshold and discrimination. For children .tNder
3 years or those with developmental delay, visual reinforcement audiometry
(VRA) or conditioned play audiometry (CPA) replace conventional ....==*"

examination. VRA is commonly used in children between the .29
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..........

ey f . .
technique the child is taught to P a simple task, such as dropping a toy

response

into a bucket, in "3PRI0S to auditory signals. In CPA the child wears

headphones, and pure tone thresholds for both air and bone can be obtained.

D.

Put the following sentences in the right order to form a

paragraph. Write the corresponding letters in the boxes
provided.

. Therefore, associated otologic symptoms such as tinnitus, otalgia,

aural fullness, and otorrhea should be noted as well as any vertigo or

instability suggestive of vestibular dysfunction.

. Of course, it is important to establish whether the hearing loss is

unilateral or bilateral, sudden in onset or gradual, stable or fluctuating.

. Then, particular attention should be paid to both current and past

medications, ototoxic potential, taking care to include over-the-

counter drugs.

. The history should include the patient’s age, and progression of

symptoms.

. After the otologic history has been taken, further questioning should

establish the existence of other systemic illnesses, symptoms of such
illnesses, or history of head trauma.
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Section Two. Further Reading

Hearing Loss

Causes of Conductive Hearing Loss

Congenital causes of conductive hearing loss include ossicular fixation and
ossicular malformation, as well as atresia or stenosis of the external auditory
canal. These anomalies may exist in conjunction with other craniofacial
abnormalities as well as sensorineural hearing loss. Hereditary, delayed-
onset conductive hearing loss can be caused by otosclerosis, which is
thought to be an autosomal dominant disease with incomplete penetrance.
Osteogenesis imperfecta, another autosomal dominant disorder, also leads to
delayed-onset conductive hearing loss caused by stapes fixation or ossicular
fracture. Other hereditary causes of hearing loss include osteopetrosis,
Marfan’s disease, Paget’s disease, and Crouzon’s syndrome. The presence of
congenital cholesteatoma in the middle ear can also cause conductive
hearing loss.

The most common cause of conductive hearing loss is otitis media with
effusion, which can be either acute or chronic. Cholesteatoma and
granulation tissue caused by chronic otitis media can interfere with the
transmission of sound to the oval window, sometimes even causing ossicular
erosion. Other sequelae of infection that may cause conductive hearing loss
include tympanosclerosis and atelectatic middle ear. Another infectious
cause of conductive hearing loss is severe otitis externa, in which edema of
the ear canal interferes with hearing. Trauma may also lead to conductive

hearing loss, caused by tympanic membrane perforation, hemotympanum, of
ossicular discontinuity.

Rarer causes of conductive hearing loss include neoplasms involving
the external auditory canal or middle ear. These may be benign or malignant-
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Lastly, mechanical occlusion of the external canal from cerumen, foreign

bodies, or large exostoses can also cause conductive hearing loss.

History

The history is the first and most essential step in the clinical evaluation of
hearing loss. Indeed, the history may identify individuals with hearing loss
by identifying risk factors for such losses, particularly in children.

Infants and Children. Family history, pregnancy history and birth
history are particularly important in the clinical evasluation of infants and
children, because they can identify factors that may increase the child’s risk
of hearing loss. While screening programs based on risk factors have helped
to identify infants with sensorineural hearing loss, as many as half of
children with severe to profound hearing loss may not belong to high-risk
groups, thus delaying their diagnosis and treatment. Thus the 1994 Position
Statement of the Joint Committee on Infant Hearing endorses universal
infant screening by the age of 3 months. Controversy still exists regarding
the efficacy and cost-effectiveness of such programs. Because such
screening is not currently routine, the Joint Committee has also established
indicators for testing in newborn infants and children. For neonates (birth
through 28 days) these are:

1. Family history of hereditary childhood sensorineural hearing loss;

2. In utero infection, including cytomegalovirus, rubella, syphilis,
herpes, and toxoplasmosis;

3. Craniofacial anomalies, including abnormal morphology of the pinna
and ear canal;

4. Birth weight less than 1500 g;

5. Hyperbilirubinemia at a serum level requiring exchange transfusion;

6. Ototoxic medications used in multiple courses or in combination
with loop diuretics;

7. Bacterial meningitis;
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inut inutes;
8. Apgar scores of 0 to 4 at 1 minute or 0 to 6 at 5 mi

asting for 5 days or longer; and

9. Mechanical ventilation |
ated with a syndrome known tq

10. Stigmata or other findings assoct
include sensorincural and/or conductive 108s.
deteet  delayed-onset  hearing
Wtion in children between the ages of

& loss, the Committee
In addition, to

proposed indicators for audiologic evalus

29 days and 2 years who develop certain health conditions. I'hese include:

1. Parent/carcgiver concern about hearing, speech, language, and/or
developmental delay:
2. Bacterial meningitis or other infections associated with sensorineura]

hearing loss;
3 Head trauma associated with loss of consciousness or skull fracture;

4. Stigmata or other findings associated with a syndrome known tg

include sensorineural and/or conductive hearing loss;

5. Ototoxic medications used in multiple courses or in combination
with loop diuretics; and

6. Recurrent or persistent otitis media with effusion for at least 3

months.
Huges et al. (1997)

Comprehension Exercises

A. Put “T” for true and “F” for false statements. Justify your
answers.

....... 1. Stapes fixation or ossicular fracture are caused by delayed-onset

conductive hearing loss.

T ... 2. Acute otitis media with effusion is the main cause of conductive
hearing loss.

IR, | Hereditary factors may cause conductive hearing loss.

4 Benign or malignant neoplasms are common causes of

conductive hearing loss,

78

—


F

T

T

F


T

R 5. Taking history is one of the most important factors in
identifying individuals with hearing loss.

T 6. Screening programs based on risk factors may fail in the
diagnosis of some of the children who do not belong to high-
risk groups.

....5.. 7. Universal infant screening is rejected by all the organizations.

....l... 8. Neonates who have been infected with bacterial meningitis

should undergo assessment for hearing loss.

B. Choose a, b, ¢, or d which best completes each item.
1. “Controversy still exists regarding the efficacy and cost-effectiveness
of such programs” (paragraph 5, line 9). This sentence can be
rewritten as “.......... Y
a. It was proved that it is not an efficient and cost-effective way to use
such programs.

b. It is believed that such programs are efficient and cost-effective.

c. There is a great disagreement about the efficacy and cost-
effectiveness of such programs.

d. The efficacy and cost-effectiveness of such program were regarded.

2. Screening programs based on risk factors .......... :

a. can help achieve early identification of infants with any kind of
hearing loss

b. may ignore children with severe to profound hearing loss who do
not belong to high-risk groups

c. may cause a delay in the diagnosis and treatment of infants with
sensorineural hearing loss

d. proved to be useless in identification of infants and children with
hearing loss

3. All of the following items are hereditary causes of conductive hearing

loss 5051~ 1 (RN X
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Highlight

Highlight

Highlight

Highlight


N

o asistd paoaid] > efficac
. “Controversy still exists regarding the efficacy

vt . _osteopetrosis
a. severe otitis media b. osteop .
d. Paget’s disease

c. otosclerosis .
and cost-effectivenesg

of such programs” (paragraph 5, line 9). What do the underlined

words refer to?

a. screening programs based on risk factors

b. diagnosis and freatment programs for childrent Wwith profaind
hearing loss

¢. universal infant screening programs

d. establishing indicators for testing infants

7
. “Parent/caregiver concemn ... developmental delay (paragraph 6,

line 4). In which of the following sentences does the word ‘concern’
have the same meaning?

a. Don’t interfere in what doesn’t concern you.

b. This chapter concerns itself with family history.

¢. What concerns me is our lack of preparation for the change.

d. He didn’t concern himself with the details.

Write answers to the following questions.

. Can you name some of the congenital causes of conductive hearing

loss?

. Can you name some autosomal dominant disorders which may cause

conductive hearing loss?

3. What is the most common cause of conductive hearing loss?

. Can you mention some of the infectious causes of conductive hearing

loss?

3. How does cholesteatoma affect the patient’s hearing?

6. Can you mention some rarer causes of conductive hearing loss?

80

- Why is the history the most important step in the clinical evaluation of

hearing loss?


Highlight

Highlight

Highlight


8. What does the 1994 Position Statement of the Joint Committee on

Infant Hearing endorse?

9. How can you assess parental concern about speech development?
* o

Section Three: Translation Activities

A. Translate the following passage into Persian.

Physical Examination

Physical examination begins with examination of the external ear. The size,
shape, and position of the pinna should be noted. In cases of microtia, the
degree of external malformation can be used to assess the development of
the middle ear, because a more deformed auricle is more likely to be
associated with a greater degree of middle ear atresia. The preauricular area
should be examined qagefully for pits or skin tags, while postauricular
inspection should mzlv‘;e)r?ote of tenderness, erythema, or swelling. Even
before the external auditory canal is inspected visually, pain may be elicited
by traction on the pinna, suggesting otitis externa.

Visual inspection of the external auditory canal and tympanic
membrane can be performed with the handheld otoscope or the microscope.
The former affords the opportunity for pneumatic otoscopy, while the latter
may provide improved visualization and capacity to use instruments. [n
either case, the examination should include thorough inspection of the bony
and cartilaginous ear canal. Cerumen, foreign bodies, pus, fungal infection,
keratinaceous debris, and granulation tissue may be noted. The canal itself

may be erythematous and edematous or dry and flaky. Sagging of the
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چرخاندن


I 1 . For :
posterosuperior canal wall suggests mastoid ~disease optima]
¢ carefully but thoroughly cleaned, and if

sent for culture. Polyps, osteomag

¢ the ear canal, making

visualization, the canal should b

indicated, material from the canal may be
completely occlud

or exostoses may partially or
\brane difficult. However, under optimg]

visualization of the tympanic men

circumstances the entire tympanic membrane should be inspected, makmg

note of perforations, sclerotic areas, and retraction pockets. The color of the

tympanic membrane provides additional clinical information.

B. Find the Persian equivalents of the following items and write

them in the spaces provided.
1. acoustic neuroma
2. acquired cholesteatoma

3. barotrauma

..........................
“ea.

.............................
.

............................
e

4, differential diagnosis ... QU o
5.dominant . S
6. fluctuating sensorineural hearing loss B res e gt MS
7. intrauterine infections ... e Bl cighe
8. otitismedia ... Qe ol L
9. ototoxic medication e B sy
10. oval window .. ST
11. permeability . SpdydedS

12. prenatal exposure

------------------------------

D3 g . T s G A sansaiesnarans
14. round window DSATN e
15. speech audiometry L PES s
16. teratogenic agents DS e
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English:

Unit 4

Section One: Reading Comprehension
Clinical Evaluation of Hearing Loss

s dad i

F oiay

ilha oS3 1d ) Cand

(Clinical Evaluation of Hearing Loss) s $idaS Al 243

English:

More than 28 million Americans had some degree of hearing impairmentin 1993.
Estimates of significant hearing loss in infants range from 1:1000 to 1:2000, while by age 6
the prevalence may be as high as 2:1000. The cost to society is difficult to estimate but
includes lost productivity, special education, and medical treatment. Given the prevalence
of hearing loss, a cost-effective and accurate diagnostic approach is essential to assess
the degree and nature of hearing loss and to arrive at the underlying cause. Patients may
undergo assessment for hearing loss (Figure 4-1) because of their subjective complaints or
because they belong to groups that have been shown to be at risk for hearing loss such as
low birth weight infants or those receiving ototoxic chemotherapy. In either case, an
understanding of the differential diagnosis of hearing loss is helpful in guiding clinical

evaluation.

s dad i

L3 53 Mise (Hearing impairment) (st cunl 3 (Sla jo 40 80 al O pbie YA ) (i 139Y Jla 2

a8 Ao o el e VYoo WYY e ee G gl g8 50 mal (Hearing oss) ) si8eS 40 b s e slapmds

R Cumag ) 4S (gl 8 350 e Y e q}h@(Preva[ence)&)ﬁO\ym\QS\.MGQLM F o 0
Sl 5055 i ) sal (s B G ) O 63 50 el Ll el )l pda 2 a JpenT dnala

5O e (L)) g A8 jadyy s e 5 (383 (et 0 S0 5 ) S MRS () 5SS £ gl a1 L L0l e (S
Db 031 slaculsid Jala 4x il (San Ol ey Ll (555 pa O i) e 4 iy 5 (ol sidaS Cuale

L ool s aiile — (ol 53aS DUl Hlas 51 ylad  slas g R 53 (8 K ) 8 Jibs 44 y(Subjective complaints)
(Ototoxic Ui Cuan b (e j3 casd a3 4S 53131 L (Low birth weight) i a8 oS ¢ 35

el S clls 1 a0 20,8 18 (1-F JSA) () sid b)) el — 21,8 s ) ichemotherapy)
Sl eSS b sl b)) cnlas 45 33 i () sideS (Differential diagnosis) 8



English:

Differential Diagnosis

A crucial step in establishing a differential diagnosis is to determine whether hearing loss is
conductive or sensorineural. A sensorineural hearing loss may be caused by a lesion of the
cochlea or the auditory nerve. While not strictly fitting the definition of sensorineural,
processes affecting the central nervous system can be considered with this group.

s A i

uﬁbﬁ\ g Y- G|

(Conductive) & ¢ 5 3l (ol 535S Ll 4S Causl g gum g (ol (e o BB (il ) A 0 0 Sl B8 S
A3 Guil (Sws (Sensorineural hearing loss) swac a2 533sS (Sensorineural). e e b Gl
Al 348 il 8 4a S) 58 syl (Auditory nerve) il sid cuas L (Cochlea) GisS Osila )2 4l
sl 058 Oil 3 5 15 0l O sicoe Ll il e anme s iy yad L (880 35 )8 o il (5 38 s anme
Jala

English:

Figure 4-1. Algorithm for clinical assessment of hearing loss. CT, computed tomography;
ECoG, electrocochleography; ABR, auditory brainstem response; MRI, magnetic resonance
imaging. * For ABR, patient must have 65-70 dB HL between 2000 and 4000 Hz.

:u-“"Jlé 4aa i
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English:

A conductive hearing loss is caused by a lesion affecting the mechanism that transmits
sound energy from the external environment to the cochlea and may involve the external
ear, the tympanic membrane, or the contents of the middle ear. Some patients may have
both sensorineural and conductive hearing loss simultaneously, in which case the loss is
categorized as mixed. Conditions that may be associated with a mixed hearing loss include
chronic otitis media, acquired cholesteatoma, temporal bone trauma, and otosclerosis.
The pattern of the audiogram as well as additional data obtained from impedance testing
and speech audiometry will also help to refine the differential diagnosis. History and
physical findings are extremely important in narrowing the list of clinical possibilities. The
differential diagnosis for a patient with unilateral sensorineural hearing loss varies



considerably from that for a patient with bilateral slowly progressive sensorineural hearing
loss. However, for the purposes of giving a broad overview, differential diagnoses for
sensorineural and conductive hearing losses are discussed here (Tables 4-1 and 4-2).

s A i

a8 Gl 4 A Jama ) (gea (558 JUE) ausilSia 48 3 530 dagl (shailin S o Il 558

L (Tympanic membrane) Flaw 22 3 ¢ (External ear)> )5 i K 2l sice 5 w3 0e ) 8 i s

g5 3 oa e pledpr sk 4l (S Ol len ) (A 28 58 0 ), (Middle ear) e GBS <l sine

4S (a2 g s2iih (Mixed) 4l 43wy 53 (o sidaS Clla () 5 48 a3l ) 5 (ae s (ol 535S
a5 ¢ (Chronic otitis media)ie U S (3 3o ledl) Jalid 208l o) yan aidal () 53daS b Cand (Sae
D)l 51l 5 (Temporal bone trauma) 28aS o)l saiul sl 5 ¢ (Acquired cholesteatoma) s
ol sl by )l ) odalCiudy eSS e Sl CRised g e\)g};m\ nggd\ .Aia (Otosclerosis)

Gand (a8 yiads 5 ~Oal 44 3 (Speech audiometry) s SES s i w3 s(Impedance testing)

Pla s Al @Vl Gl 03 S 3s0na )3 (S laadily 5 (S i ) 0 S dial A SS BIE)

) S 43 e jlan b 48 )l S uae s (ol 5186 4 Diae Hlan (610 (B 81 GapdldS atius Cucal
S (I o8 S il e b edla Gl b Lol (B Cglis a0 iy b b jla 5 e s
AY-F 5 0-F ladsan) ailass 8 )8 iy 3y 5e i) 3 ) 5 seae s sla gl siGaS () HIE)

English:

Sensorineural Hearing Loss. Congenital hearing loss is that which is present from birth,
whether due to hereditary factors, prenatal exposure, or perinatal events. In contrast,
hereditary hearing loss may not be present at birth. Causes of congenital sensorineural
hearing loss include a variety of genetic disorders, intrauterine infections, exposure to
teratogenic agents, prematurity, perinatal anoxia, and hyperbilirubinemia. Some of these
factors may resultin inner ear aplasia; however, such deformities may also exist without
identifiable cause. While the mechanism is not understood, full-term low-birth-weight
infants are also at increased risk for sensorineural hearing loss as well as problems with
figure/ground differentiation and auditory memory. Genetic factors can also cause
delayed-onset hearing loss. Hereditary hearing loss may be dominant, recessive, or X-
linked, and may exist with or without abnormalities in other organ systems.
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agas Al sn 3 4S Gl ) ) si3eS (Congenital hearing loss) 3 sk (ol 5idaS, (s g ol gidial

U3 .80 (Perinatal) A58 Gigs 5 s> &y b (Prenatal) A5 ) (i sladga) se ¢ S dal se iy 4n o) 53 ol
keSS Jle agli jall Al gl ) o Gl (Swas (Hereditary hearing loss) ) (2! sideS ¢Jilia
(Intrauterine (s _0s500 G sie ¢ S5 QYA ) oas g Cinla Jald (630 ) jole qrae s

« (Prematurity)l s (s o4 « (Teratogenic agents)osi_s dalse o yza 3 &1 cinfections)
O ) A .l (Hyperbilirubinemia) (sinslu sna s (Perinatal anoxia) A5 Giss 5 Jss (oS 5l



Gl (San (s )laials s dia 4 2155 (Inner ear aplasia) a0 (i8S s 00 4 jaie a0l 6 e Jal 5o
oty (1303 53 Lal el ot SRS s 50 43 53 el Gl aeilSe dn K 203l 488 ey 3 padidie e (G g
40 da g ye M (inad g aae a3l 535aS 40 Dl il 81 (m jee 50 i ol a8 oS (55 b (JAlS)
Jel e 2ilua (Auditory memory) soluid aladls 5 (Figure/ground differentiation) 4iw ) 3 JSeb il

) pra 4 Sl (San S ) (58S 2158 (Delayed-onset) el e () sifaS Sl auil ¢ e Gpinas S )
G2 L Ll siae 5 280 (X-linked) oS5 a0 5 43 43l 5 L (Recessive) «stae « (Dominant)<lle
A0 A3 g g B (e gladtin b )3 g )laaals

English:
Table 4-1. Differential diagnosis of sensorineural hearing loss.

Congenital e

Genetic disorders, e.g. Usher's syndrome, Jervell and Lange-Nielsen o
syndrome

Intrauterine infection o
Teratogens o
Perinatal anoxia — hypoxia o
Prematurity o
Low birth weight o
Hyperbilirubinemia o
Inner ear dysplasia o
Hereditary - delayed onset
Dominant, e.g. Paget's disease, dominant progressive hearing loss o
Recessive, e.g. early-onset nonsyndromic sensorineural hearingloss o
X-linked, e.g. Alport's syndrome o
Infectious
Postmeningitis o
Chronic otitis media o
Syphilis o

Viral-CMV, HSV, HIV o



Lyme disease

Tuberculosis

o

o

Inflammatory

Systemic autoimmune disease

Primary autoimmune ear disease

o

o

Neoplastic

Primary tumors arising within the temporal bone

Metastatic tumors

o

o

Metabolic -«

Diabetes
Hypothyroidism

Hyperlipoproteinemia

@)

O

O

Traumatic e

Temporal bone fracture
Perilymph fistula
Barotrauma

Noise exposure

O

:u-“"Jlé 4aa i

et o (o 538aS () ) (el 5 Y ¥ J g

(Congenital)s?) e o

(Jervell udsi- 83 5 dis y atis « (Usher's syndrome) sl asie aiile ¢ S 5 ¥l

and Lange-Nielsen syndrome)

(Intrauterine infection)es> )0 52 & g
(Teratogens) sl 5 Jal o=

(Perinatal anoxia — hypoxia) si i s 5 Jsa (oS gaa - (S i
(Prematurity)s )5 G2 ol

(Low birth weight)asi s o (55
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(Hyperbilirubinemia)<is sl sla o
(Inner ear dysplasia)lah Gi K 6 Pbwy o
(Hereditary - delayed onset) i - A
Alle sxig pin 558 ¢ (Paget's disease)s jb s baw diile clle o

(Early-onset nonsyndromic a8iass ) (e stiv e onac cwa () 58S e coslin o
sensorineural hearing loss)

(Alport's syndrome)< sl ajain aitle (8ol agygas Sarainls o
(Infectious) - sis
(Postmeningitis)<u i )l ou o
(Chronic otitis media)ibe Ui S (30 3e Cledll o
(Syphilis)usliss o
HIV ¢<HSV ¢« = CMV505 o
(Lyme disease)a¥ s lex o
(Tuberculosis)d~ o
(Inflammatory) =\
(Systemic autoimmune disease)Saaiuws Sl d )y o
(Primary autoimmune ear disease)i S 4dsl Lalhisd sy o
)Jluses [ Siudly siiNeoplastic (
(Temporal bone)ABas ol sainl o550 L Lady s jses8 o
(Metastatic tumors)Silivlic sla jse s o
(Metabolic)< s:lia
(Diabetes)<ubs o
(Hypothyroidism)is s s JSeS o
(Hyperlipoproteinemia)<iiis sl yula o
)s'4a @ (Traumatic / Sfila g

(Temporal bone fracture)ABas ol sainl Kiss o



(Perilymph fistula)—ils y Jsd o
(Barotrauma)ks sis )b o

(Noise exposure) x5 L4galse o

English:
Table 4-1. (cont.)

Auditory concussion e
Traumatic brain injury e
Postsurgical e

Vascular-hematologic

Hypertension
Vascular occlusion/emboli

Inner ear hemorrhage

o

o

o

Miscellaneous
Meniere's disease o
Presbycusis o
Cochlear otosclerosis o
Multiple sclerosis o
Ototoxicity o
Radiation injury o

CMV: cytomegalovirus
HSV: herpes simplex virus
HIV: human immunodeficiency virus

:u*‘"Jlé 4ad i
V=¥ Jgaa 4alal

(Auditory concussion) e sid Sl 4 o

(Traumatic brain injury) s ¢ e cuul o



(Postsurgical)>! > DV o o
(Vascular-hematologic) sSsi- 255 o
(Hypertension)Yb g Jlis o
(Vascular occlusion/emboli)sisse (swlfalasl o
(Inner ear hemorrhage)als R G iss o
(Miscellaneous)4® iia
(Meniere's disease)_nic s olen o
(Presbycusis)) 523w o
(Cochlear otosclerosis)ss s Js 8l gl o
(Multiple sclerosis)al&aia 35,5l / a6
(Ototoxicity) i S Cian o
(Radiation injury)stisin 3 56 sl o

09505 508 s 5 sSCMV:
oS biars G a5 s HSV:
) el s (u g 0 HIV:

English:

Infectious agents and inflammatory processes can also lead to sensorineural hearing loss.
The infectious agents include both bacteria and viruses. Some individuals with otitis media
may develop sensorineural hearing loss through round window membrane permeability to
bacterial toxins. Tuberculosis may also be associated with sensorineural hearing loss. The
spirochetes causing both syphilis and Lyme disease can involve the perilymph resulting in
sudden or fluctuating sensorineural hearing loss. Hearing loss has also been reported from
more unusual infectious diseases such as brucellosis. Cytomegalovirus, herpes simplex,
and the human immunodeficiency virus (HIV) can also lead to sensorineural hearing loss.
In HIV, the hearing loss may result from the opportunistic infections characteristic of the
acquired immunodeficiency syndrome, ototoxic medications used to treat infections, or
possibly direct effects of the virus upon the cochlea. Lastly, 5% to 35% of patients are left
with sensorineural... [continued on page 6] ...hearing loss following bacterial meningitis.

:u*‘"J& 4an 4
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a3 s il 4y ) (San) (Sl 38 Ll (Otitis media / e gl 43 Dlise o) ) Ay axied W
) s13aS 4 ¢l L a saw 43 Cuns (Round window membrane permeability) 28 4aq 0 slie

SRS gl 23k ol jad (pias s () 58S L Gl (Sean 3 Ju g ba 2398 Dliae (e (s

) sidaS 4 jaie 5 € L& 50 (Perilymph) <l 2 i a¥ 5 Gulise sl jlen Jule(Spirochetes)
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i) el i s s 5 oS biars G gd s st Canl 023 G5 R ) ille (Brucellosis /
slaciisie ) (8L Gl (San (ol 53868 CHIVG Dlan )0 298 onas w3l 515aS 4 jade 230 55 e (HIV)
B R Gl o 51 513 ¢(5) (liS) i) (el 2 j2iu 4adiie (Opportunistic infections) 4lblbcua
GsS Ol 55 9 s aie s Ylaial 1 daciisie (e ) (51 saldinl 3 ) se(Ototoxic medications)
558 Jaa (Bacterial meningitis) (b iU Cu fite Jlis 4 ol jlaw 5 YOZ B 87 culed )y a8b
s ke nac o

English:
Table 4-2. Differential diagnosis of conductive hearing loss.

Congenital -«
Ossicular fusion/malformation o
Ossicular fixation o
Atresia of the external auditory canal o
Congenital cholesteatoma o
Hereditary o
Otosclerosis o
Osteogenesis imperfecta o
Paget's disease (osteitis deformans) o
Osteopetrosis (Albers-Schonberg disease) o
Crouzon's syndrome o
Marfan's syndrome o
Infectious-inflammatory
Otitis media with effusion o

Acquired cholesteatoma o



Otitis externa o
Neoplastic
Ear canal carcinoma o
Glomus tumor o
Histiocytosis o
Fibrous dysplasia o
Traumatic
Tympanic membrane perforation o
Ossicular discontinuity o
Hemotympanum o
Mechanical -«
Cerumen impaction o
Foreign body of the ear canal o
Exostoses o

:u-“"Jlé 4"9)3
LA\AL\ @\}mes ) andld, Y-F Jgaa

(Congenital)syjse o
(Ossicular fusion/malformation)siasl saiul s pai ) JISSy/ St o
(Ossicular fixation) sl saiu) Cudify pulusd o
(Atresia of the external auditory canal)saJ)a (i K a5 o
(Congenital cholesteatoma) eyl o sliulS o

(Hereditary)s)) o
(Otosclerosis) s Sl il o
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(Paget's disease / osteitis deformans) (ol 8 Cuiiul) o 30 s olen o

(Osteopetrosis / Albers-Schonberg disease)(<S s sé- ol 6 jlan) Jsybsiinl o



(Crouzon's syndrome)os s S asdie o

(Marfan's syndrome) ke py2is o
(Infectious-inflammatory) =\~ Jsis o

(Otitis media with effusion)zs 55 b o) s e (3 & el o

(Acquired cholesteatoma)buiSl a siliiull o

(Otitis externa)ea s S Gl o
(Neoplastic)<iulgii o

(Ear canal carcinoma) i R ) s s IS 6

(Glomus tumor)ussas8 Hsesi o

(Histiocytosis) ) s s o

(Fibrous dysplasia) soxd s Py o
(Traumatic)<silag 5 o

(Tympanic membrane perforation)zles o2 5 S oo

(Ossicular discontinuity)esiadl saiul s ymi) Siaws o

)b R 3 55 aand (Hemotympanum / asibatised o
(Mechanical) S~

(Cerumen impaction)siaS) sia (e sy [/ G5sS aa ) (30 dawsl o

(Foreign body of the ear canal) (i K Gl yae 0 > ) ama o

) oaa S sail sl Kiua i (Exostoses /W jsiss R o

English:

A number of immune-mediated diseases may also lead to sensorineural hearing loss.
These include systemic diseases such as Cogan's syndrome, relapsing polychondritis,
Wegener's granulomatosis, lupus erythematosus, Takayasu's disease, and giant cell
arteritis. In addition, isolated immune-mediated hearing loss may present without systemic
manifestations.

:u-“‘,)lé 4an 5
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(Cogan's U85S a i b (Systemic diseases) Saaiuwms slacs Jlan Jald Ws jan (p) 25 uac wa
(Wegener's X5 )siksl 55l S ¢ (Relapsing polychondritis)saiSa se <y ,0S L <syndrome)
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il atin adaid 5 L2y (ol 18K copl e 05080 il (Giant cell arteritis) Wid e Jsle <y 53l
(Systemic Saaium Gl jalad o s Gl (Sas wi(Isolated immune-mediated hearing loss)

.S 5 »manifestations)

English:

Sensorineural hearing loss may result from primary tumors arising within the temporal
bone or metastatic lesions. The most common neoplasm causing sensorineural hearing
loss is acoustic neuroma. While more often associated with conductive losses, squamous
cell carcinoma and paragangliomas arising within the temporal bone may also affect
sensorineural hearing. Metastatic lesions include those with a proclivity for bony
metastases such as carcinoma of the prostate.
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English:

Associations have been suggested but not conclusively proven between several metabolic
disorders and sensorineural hearing loss. These include diabetes mellitus in which
microangiopathy has been postulated to lead to auditory damage, hypothyroidism, and
hyperlipoproteinemia. Hypertension as well as vascular and hematologic problems are
also thought to cause hearing loss. Decreased blood flow to the inner ear may result from
narrowed blood vessels, as in atherosclerosis or diabetes mellitus, or from abnormal flow
or coagulability, as in sickle cell and hypercoagulable disorders. Platelet dysfunction,
thrombocytopenia, and hypocoagulable states can also lead to hemorrhage within the
inner ear, thus causing hearing loss.
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— 255+ (Auditory damage) 3l sid cunl 4 jaia) S 590 4 cund (Microangiopathy / (b s 3305 Sae
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(Hypocoagulable ¢s> _sdlaai) JaalS glacills ) o6& slacsSSh Gial§(Thrombocytopenia /

Js <2 (Hemorrhage within the inner ear) 1313 (558 0550 6 30155 Al b 20l 5w aistates)
g () siEeS

English:

Trauma can cause sensorineural hearing loss in several ways. Both longitudinal and
transverse fractures of the temporal bone can disrupt the labyrinth, although this is more
likely to happen with the latter. Perilymphatic fistula can result from both blunt injury to the
head and barotrauma. Head trauma may also cause concussive injury to the middle ear or
traumatic brain injury with central hearing loss. Surgical trauma may result in sensorineural
hearing loss. Excessive noise exposure damages the outer hair cells of the cochlea; thus,
noise trauma can cause hearing loss. Other conditions known to lead to sensorineural
hearing loss include Meniere's disease, cochlear otosclerosis, multiple sclerosis, ototoxic
drugs, radiation injury, and aging (presbycusis).

Hughes et al. (1997)

s dad S

5 dsh SaSiE 0 o8 25d aae s () siEaS e ly N $ie 3k i 43) 4 a (Trauma / Ly i

Sl e SASE 2 Jlaial Gl 4a K1 i€ Jida ) ) (Labyrinth) <ism¥ 2l g e (ABSS o) diul e
¥ 9 w4 (Bluntinjury) 38U pe 4 i ) (350 2 65w (Perilymphatic fistula) <Sailails y J g |l
(Concussive 453 ) (30 cul Ciely Cuul (San Grinad ju 43 49 230 (Barotrauma) Les sk
(Central S s 2l 51528 L o) 4 (Traumatic brain injury) e 4o s casl b Sle Ui K 4injury)

D) Ul g ge 29 (onas s () 58S 40 jaie ol (S i (Al ga ) (23U las i 22 Shearing loss)
¢ailu ) <l (5531 (Outer hair cells) 2B (2 sad ske 43 (Excessive noise exposure) s b s
4 e 4S gleadaialid Jay i e 258 ) sidaS Gl ail 55 e (NOise trauma) s sles i «cnl b

ol (R (510 oame (58 510 ¢l g la s Il 51 ¢ e (gl 1)) e 255 e (oiman (s () 51ES
(Presbycusis).! s m okt L w5 (Radiation injury) U s n ) (S50

)VAAY (Ot 5 o



English:

Section Two: Further Reading
Hearing Loss

Causes of Conductive Hearing Loss

s dad i

Sy Aadlas 1o 93 iy

(Hearing Loss) ! sidas

(Causes of Conductive Hearing Loss) il ) sidias Jio

English:

Congenital causes of conductive hearing loss include ossicular fixation and ossicular
malformation, as well as atresia or stenosis of the external auditory canal. These
anomalies may exist in conjunction with other craniofacial abnormalities as well as
sensorineural hearing loss. Hereditary, delayed-onset conductive hearing loss can be
caused by otosclerosis, which is thought to be an autosomal dominant disease with
incomplete penetrance. Osteogenesis imperfecta, another autosomal dominant disorder,
also leads to delayed-onset conductive hearing loss caused by stapes fixation or ossicular
fracture. Other hereditary causes of hearing loss include osteopetrosis, Marfan’s disease,
Paget’s disease, and Crouzon’s syndrome. The presence of congenital cholesteatoma in
the middle ear can also cause conductive hearing loss.

s daa

SISG 5 (Ossicular fixation) sl saiul o pad ) cads Jald Jan) ol suiaS (Congenital) 2 )k Jle
SR ) s (Stenosis) i b (Atresia) sl (riaed 5 (Ossicular malformation) sl saiul s i)
AL lagadi jlu Lol jes sl Sas lags jlaials o) sl (External auditory canal) >)&
(Sensorineural hearing wac s (o 503aS ninaa 5 (Craniofacial abnormalities) 5 sacsleses
s ken ) (56 2 i« (Hereditary, delayed-onset) el 5 B i ) 5158 28l 43500 252 5loss)
L (Autosomal dominant) e Jles )58l s olan SQ 25d 0 ) 9ai 4S 254 (Otosclerosis) S 5

4S (Osteogenesis imperfecta) u<il s jlugl siiul &l (Incomplete penetrance) (=il s s s
S5 (Stapes fixation) 1S 4adl sl ol 3k ) 5l o Qlle Jlas 8 a1 G

e s8aS G e Ko ) Ke el ) ol sibaS 43 aie « (Ossicular fracture)s4asl saiul

2 54 s _ken « (Marfan’s disease) ke s _lan ¢« (Osteopetrosis)s s ) siiul ¢ len 43 o)) 55
Ak a sl 3 ga g 2 S s LS (Crouzon’s syndrome) Us)s S aodie s(Paget’s disease)

Ssd A ) sidaS Caely 3 5ie i (Middle ear) e (35 3(Congenital cholesteatoma)



English:

The most common cause of conductive hearing loss is otitis media with effusion, which
can be either acute or chronic. Cholesteatoma and granulation tissue caused by chronic
otitis media can interfere with the transmission of sound to the oval window, sometimes
even causing ossicular erosion. Other sequelae of infection that may cause conductive
hearing loss include tympanosclerosis and atelectatic middle ear. Another infectious
cause of conductive hearing loss is severe otitis externa, in which edema of the ear canal
interferes with hearing. Trauma may also lead to conductive hearing loss, caused by
tympanic membrane perforation, hemotympanum, or ossicular discontinuity.

s A i

2l 53 e 4S Cal (Otitis media with effusion) g b ol jes (ile (38 gl ( JUEI ol sadaS e o yigld
OsY 55l K cidly 5 (Cholesteatoma) asiliwl A5L (Chronic) e b (Acute) Sa &) saa 4

Jal35 (Oval Window) (sxax 40 43 Jaea JU) )3 ani) 55 ce (e e Lae Cuigl ) (E5(Granulation tissue)
Ciisie (sl se w2 sk (Ossicular erosion) ke siiul s iy Gibu i el Jia A8 50 < dlayl

D5 M8l gilaat Jald o g )l gidaS Giely cul (Sas 45(Sequelae of infection)

sie de 3l K S .l (Atelectatic middle ear) ¢ )il Sl (3 S (Tympanosclerosis)

Ui ) as (Edema) a2 ¢l o 4S sl (Severe otitis externa) i i s8 wad gl o sl ol gisiaS
(Tympanic membrane ¢Flew o3 3 (Kb Gk ) 3l sie 3 (Trauma) Les s 2 sde slaia (ol 5l 5l il
(Ossicular sl saiul o jai ) Kiawl b (Hemotympanum) e sisesi sa <perforation)

23 8 JES ) si5eS 4 e cdiscontinuity)

English:
Rarer causes of conductive hearing loss include neoplasms involving the external auditory
canal or middle ear. These may be benign or malignant.

s dad i
GR L AR GBS ) e 018 ) 53 (Neoplasms) cslaasdl sii 44 o)) sie I () 5388 5i a6 Jle )
.20 (Malignant) aax L (Benign) edciss Gl (San W) ga 58 ) LS o)L Sl

English:
Lastly, mechanical occlusion of the external canal from cerumen, foreign bodies, or large
exostoses can also cause conductive hearing loss.

:u-“{)lé 4an 4
¢ (Cerumen)s s /Ui S asa Jaw 58 oa JA (5) ae (Mechanical occlusion) SeilSe sl «Culgs )
Ssd A ) 5i8aS Caely 3 i i K (Exostoses) sl siws X1 L (Foreign bodies) >l abual



English:

History

The history is the first and most essential step in the clinical evaluation of hearing loss.
Indeed, the history may identify individuals with hearing loss by identifying risk factors for
such losses, particularly in children.

s dad i

(History)aaay U

(@l s 0 Gl () sidaS (Clinical evaluation) b o) 59 o8 G il 5 (iadls caady s o £
SIS )30 Sast bl 5ideS & 65 Gl ) x (Risk factors) sha dalse (il Gk ) Gl (e iy )5
A padia |y Dlise )l

English:

Infants and Children. Family history, pregnancy history and birth history are particularly
important in the clinical evaluation of infants and children, because they can identify
factors that may increase the child's risk of hearing loss. While screening programs based
on risk factors have helped to identify infants with sensorineural hearing loss, as many as
half of children with severe to profound hearing loss may not belong to high-risk groups,
thus delaying their diagnosis and treatment. Thus the 1994 Position Statement of the Joint
Committee on Infant Hearing endorses universal infant screening by the age of 3 months.
Controversy still exists regarding the efficacy and cost-effectiveness of such programs.
Because such screening is not currently routine, the Joint Committee has also established
indicators for testing in newborn infants and children. For neonates (birth through 28 days)
these are:

s dad S

433, )15 5 (Pregnancy history) sk 4a3, )l ¢ (Family history)Sa) sila 4aa )5 lSa S 5 ol s
e 48 ) ol so 200 gign | ) eaipls Cuad) OS35S 5 ool )55 (b (ool 2 0 30542 (Birth history) ol
(Screening Sl e ladalis as 81 S Lualid cdind (il 33 (SasS a0 | ()5S 43 3 pha <

O o el cailon S Sl nac ua () 5iaS 45 Dl Glal 5 (il 4 had Jalse  Seprograms)
sha oy slae s S 4 sl (Sas (Severe to profound hearing l0ss) Gaes U aad ol sidaS 40 Mise (S5 <
e VA4 Ol gm g 4l 5y ) ) L2300 i an 1 el Glasd 5 skt el 4S 2031 403105 (3las
(Universal o5 8w 5 8L ¢ (Joint Committee on Infant Hearing) 013l ) 55 (o) s S jidia

O 50 48 padyy s jia s (Efficacy) s il asad )3 s 2S e i K4l Y o ) jinfant screening)
dia 0 8L e £ s ol 48 ladl ) 3l asa s Hhas GDEA) 5 Guay a4l s in(Cost-effectiveness)
M Giledl ) 1) (Indicators) (lapadli (rinas (S jide 40eS 2 sl pladl () Gy a4y pala
YAUG A G s 5l) (Neonates) sxd Al gie s 3 (o) ) 93 (sl o apadld cp) ol o3 )S (el G2 S g o0 o gia 6 )1
) ke (S



English:
Family history of hereditary childhood sensorineural hearing loss; .1

In utero infection, including cytomegalovirus, rubella, syphilis, herpes, and .2
toxoplasmosis;

Craniofacial anomalies, including abnormal morphology of the pinna and ear canal; .3
Birth weight lessthan 1500 g; .4
Hyperbilirubinemia at a serum level requiring exchange transfusion; .5

Ototoxic medications used in multiple courses or in combination with loop .6
diuretics;

Bacterial meningitis; .7

s dad i

(SasS Os (S b s3)le rme s (ol 5SS gl 4, )

423 o ¢ (Cytomegalovirus)us s s sl siss alaa ) ¢ (In utero infection)ies so 50 i sic, Y

¢ (Toxoplasmosis) ) sk su8 53 5 (Herpes) o ¢« (Syphilis)uwliss «(Rubella)

(AR slome 5 (Pinna) g8 A (oxds e 55058 )50 alen ) (5 sragshianen (slags jlaials, ¥

(g)e S Vou s il algi o (35, ¥

(Exchange transfusion) o5 Gas sl 4 Ol 4S (e m mha )3 (Hyperbilirubinemia) (ein s sla s,
¢ 130 AL3)

Ay g b S 5 3 b aawile glas 53 )3 ealdiiil 3 ) s (Ototoxic medications) <SS 53 sla g )la, 7
¢ (Loop diuretics)s s

¢ (Bacterial meningitis)b Sk <y fia, ¥

English:

8. Apgar scores of 0 to 4 at 1 minute or 0 to 6 at 5 minutes;

9. Mechanical ventilation lasting for 5 days or longer; and

10. Stigmata or other findings associated with a syndrome known to include sensorineural
and/or conductive loss.

s Aad i

faniy 488 ;0 7 U s L Jgl4aidy 0 F U v o (Apgar scores) Sl sla i), A

sl 55, 0 Gx 4 (Mechanical ventilation) (SwilSe 45563, 4

S W 5 mac pua ) g8 (AN 4 A4S e ot b dad je sladdily il L (Stigmata) aedde glaadlis, )

.kl\u\k_.ij‘)a.an



English:

In addition, to detect delayed-onset hearing loss, the Committee proposed indicators for
audiologic evaluation in children between the ages of 29 days and 2 years who develop
certain health conditions. These include:

s dad i

(Audiologic Sjslsl (b)) 6l 1) Papadli aineS Glel o (o sl (lulid Cga (ol posdle

23S algidin ¢ gl oo Mise ald Dl Jayl i 4048 S Y U (K55, Y9 i g 03 € ydevaluation)
) 53 se Jald 2 ) ga ol

English:

Parent/caregiver concern about hearing, speech, language, and/or developmental .1
delay;

Bacterial meningitis or other infections associated with sensorineural hearing loss; .2
Head trauma associated with loss of consciousness or skull fracture; .3

Stigmata or other findings associated with a syndrome known to include .4
sensorineural and/or conductive hearing loss;

Ototoxic medications used in multiple courses or in combination with loop .5
diuretics; and

Recurrent or persistent otitis media with effusion for at least 3 months. .6
Hughes et al. (1997)

s dad S

¢ (Developmental delay)xi) 5l W s gl U ¢ ) 538 o Jb 50 Cpdil yofcpall 5 (5185,
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English:
Section Three: Translation Activities

A. Translate the following passage into Persian.
Physical Examination

:(;‘“‘J& 4
dad i sacllad 1 g hdy

S dad T o Ay 1) ) e L)

(Physical Examination) S 4iilaa

English:

Physical examination begins with examination of the external ear. The size, shape, and
position of the pinna should be noted. In cases of microtia, the degree of external
malformation can be used to assess the development of the middle ear, because a more
deformed auricle is more likely to be associated with a greater degree of middle ear atresia.
The preauricular area should be examined carefully for pits or skin tags, while postauricular
inspection should make note of tenderness, erythema, or swelling. Even before the
external auditory canalis inspected visually, pain may be elicited by traction on the pinna,
suggesting otitis externa.

sld dan i
3L (Pinna) (i8S 1Y Cusdga 5 IS5 o )il 253w 2T (External ear) o> oa (8 (b)) b (S Ailas
i () e ) ) siee )R A (531 yake (12 5x8a S (Microtia / Ledis Sae 3 e 53 38 ) dasiajse

Jlaial |55 ¢3S saldinl (Middle ear) e (38 JaSS (b)) ) (External malformation) o> %

L slawl (Middle ear atresia / e Ui S 50 D iV aa 2 b 5idSia (Auricle) GisS alY <SG al ea
L (Pits) We_jia a5y Hhas 5 <y 43 Ay (Preauricular area) Ui S (ssla 4ali ol idin) | e JSUES aae
4 3 (Postauricular inspection) Ui S Sl (o 2 4S8 a3 a8 (w3 (Skin tags) s s
D) Ui S 2 9ad 4 6 (Swelling) e st &) s« 8 (Erythema / 23 « (Tenderness)osal 4 Cunlus 352
0 Gl San 2R )8 Ailas 3 ) 50 (5l & s 40 (External auditory canal) sl (o) sid ) yas 4l
(Otitis o> 15 5K gl 02387 jlae el () 4S 353 alag) 33«3 K AW (55 (Traction) LS Jue) il
Cwlexterna)

English:
Visual inspection of the external auditory canal and tympanic membrane can be performed
with the handheld otoscope or the microscope. The former affords the opportunity for



pneumatic otoscopy, while the latter may provide improved visualization and capacity to
use instruments. In either case, the examination should include thorough inspection of the
bony and cartilaginous ear canal. Cerumen, foreign bodies, pus, fungal infection,
keratinaceous debris, and granulation tissue may be noted. The canal itself may be
erythematous and edematous or dry and flaky. Sagging of the posterosuperior canal wall
suggests mastoid disease.

s A i

e @ S gl ) el b 23l g3 (Tympanic membrane) Flea a2 5 (AJB (ol 53 6 e )l 4ilas
Al LSl ¢y S 5il) Gl ) 3l 3 58 il (Microscope) < sS sSe W(Handheld otoscope)
4S (A 5o cadluoa pal 8 1)) 1oa L8 Loa jy S Had oy 2 (Pneumatic otoscopy / <Saile sty (o oS 5i)
Al Adlas (Djsea 93 a3 23S gl | L))l D) ealdil (U5 5 g 0 Gl (Sean (S5 Sae) asd ) )
(S .28k (Bony and cartilaginous ear canal) (i R (s) jae (35 a5 S san) (R B w0 Jals
Cisie « (Pus)<S_a « (Foreign bodies)sa s alual ¢ (Cerumen)ces s / Ui a s (O saed (53 ) 50 Sl
(Granulation os=Y 5 S il s (Keratinaceous debris) S s « (Fungal infection)s>
(Edematous / )5l 5) w8 (Erythematous / Jsilah )l Cunl (San 310 ) e 353 2 0d saliatissue)
(Sagging of the | s (38 s &la 5 ) 53 Kol 254 (Dry and flaky) 4w siiu sy 5 SEa L) a5 )l
.Sl (Mastoid disease) 4 siule s jlan 023387 yhaposterosuperior canal wall)

English:

For optimal visualization, the canal should be carefully but thoroughly cleaned, and if
indicated, material from the canal may be sent for culture. Polyps, osteomas, or exostoses
may partially or completely occlude the ear canal, making visualization of the tympanic
membrane difficult. However, under optimal circumstances the entire tympanic
membrane should be inspected, making note of perforations, sclerotic areas, and
retraction pockets. The color of the tympanic membrane provides additional clinical
information.

s dad S
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Unit 5

Section One: Reading Comprehension

Audiologic Measurement

disability, inability : 3136

IS
The nature of auditory impairment is dependent on such factors as the

seventy of the hearlng loss, the age at onset, the cause of the loss, and the
location of the lesmn within the auditory system. The hearing e\‘}safflatlon
plays an important role in determining some of these factors. Audiometric
measurement of auditory function can: (a) determine the degree of hearing
O (e Anls
loss; (b) estimate the location of the lesion within the auditory system that is
producing the problem (©) help estm the cause of the hearing problem;
(d) estimate the extent of the hang;gap produced by the hearing loss; and
(e) help to determine the cllent s habilitative or rehabilitative needs and the
ap?r“g[;rlate ﬂm})eans of ﬁllmg those needs. This section will focus on those
tﬁwsed most commonly in the evaluation of auditory function. This
battery of tests includes pure-tone audiometry, speech audiometry, and
acoustic immittance measures. .
Before the audiologic evaluation begins, the audiologistaifg‘tmj a
history from the client. For adults, this history may be sfnﬁyﬁ%d by
COmpletmg a printed form prmrd&;o the evaluation. The form contains
perlmcnl identifying mfmmallon for the client such as home address, social
security number, and referral source. Questions uéirdmg the nature of past
and present hearing problems, other medical problems, and prior use of

amplification are also usually included. The written responses are then
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اختلال

شدت

ضایعه

ارزیابی

تخمین زدن

ضایعه

مشخص کردن

وسعت

معلولیت

توانبخشی

مناسب

وسایل

مجموعه

بدست آوردن

ارائه کردن

قبل از

مرتبط

ارجاع

در نظر گرفتن

ناتوانی: disability, inability

رفع


=

Ls O & . - .
followejaiuup during an interview between the audiologist and the client prigr
to any testing. S

For children, the case history form is usually more comprehensive than
the adult version. In addition to questions such as were mentioned for adults,

Jato T "
detailed questions about the mother’s pregnancy and the child’s birth are

: ~ e fine motor skills and
included. The development of gross and fine motor skills and the

0313 )13 gy g
development of Hl)LLLh and language are also probed. [he medical history of

Ss35b
the child is also reviewed in detail, with special unphdsm on childhood
S G909 Qblss |
diseases (measles, mumps, etc) capable of producing a hearing loss.

Pure-Tone Audiometry
Pure-tone audiometry represents the basis of a hearing evaluation. With

pure-tone audiometry, hearing thresholds are measured for pure tones at
Ygare 05 s
different test frequencies. Hearing threshold is typically defined as the

lowest (soﬂest) sound level needed for a person to detect the presence of a

signal approx1mately 50% of the time. Threshold information at each
O3S o
frequency is then plotted gn a graph known as audlogram Before examining
Jys 4 Gl Olngs
the audiogram, however, we shall describe the equipment used to measure

hearing.

The Audiometer

A
An audiometer is the primary instrument used by the audiologist to measure
V.A.AS Ub.)‘
hearing threshold. Types of audiometers vary from the simple, inexpensive
6 Sb,e
screening devices used in schools and public health programs to the more

oz

elaborate and expensive diagnostic audiometers found in hospitals and
clinics. nglf’tém basic cor%;ggglts however, are common to all audiometers.
An example of one of these basic units is shown in Figure 5-1. A frequency
selector dial prc))i/ldes for the selection of different pure-tone frequencies.

Juolgs
Ordmanly these frequencies are available at octave mtervals ranging from
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مفصل

درشت

ظریف

حرکتی

مورد بررسی قرار دادن

تاکید
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اوریون
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توانایی
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معمولا

تعیین کردن

تقریبا

ترسیم کردن

تجهیزات 

بایستی

به هرحال

وسیله

ارزان قیمت

غربالگری

پیچیده

قطعا

عناصر، اجزا

فراهم کردن

معمولا

فواصل


o.,\JJS&Ia_?s

125 to 8000 Hz. An interrupter switch or presentation button provides the
Qblg ccubils . .

capability of presenting the tone to the listener. A hearing level dial controls
the intensity of the signal. Most audiometers have the capacity to deliver

SafS, ,

signals spanning a 100-dB range in 5-dB steps. An output selector
determines whether the pure tone will be presented to the earphones for air
conduction testing (for either the right or left ear), or whether the tone is to
be sent to a bone vibrator for bone conduction testing. Many audiometers
also have a masking level dial, which controls the intensity of the masking
noise presented to the nontest ear when masking is necessary. The more
elaborate diagnostic audiometers not only can generate masking noise and

y . Sl . ;
pure-tone signals but also provide a means for measuring the understanding

of speech signals.
Masking
110  -10
dB
Frequency C> Hearing Level
Tone Off On
[nterrupter .:]
Power

A,

Figure §-1, Representation of the basic components seen on the control panel

of a pure-tone audiometer.

The Audiogram

J BT

The audiogram is a chart used to record graphically the hearing thgshulds
; e,

and other test results. An example of an audiogram and the associated

symbol system recommended by the American Speech-Language-Hearing
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قطع کننده

قابلیت، توانایی

گستردگی

ابزاری

نمودار

مرتبط


Ol ) aala plad

: is shown in graph;
Association is illustrated in Figure 5-2. The audiogram 18 graphic

) _— : d on the x axis ap
form, with the signal frequencies (in Hertz) gliplaye d

hearmg level (in decibels) represented on the y axis. The graph is designed i

4;«5!4; $ 4y i in size to 2
a manner that 1 octave on the frequency scale is equal in 0dB

on the hearing level scale.
The horizontal line at 0 dB hearing level (HL) represents norma]

hearing sensitivity for the average young adult. However, the human ear
does not pﬁfzfléu sound equally well at all frequencies. Recall that the ear ig
most sensitive to sound in the intermediate-frequency region from 1000 to
4000 Hz and is less sensitive at both the higher and lower frequencies,
Greater sound pressure is needed to elicit a threshold response at 250 Hz
than at 2000 Hz in normal cars. The audiometer is calibrated to correct for
these differences in threshold sensitivity at various frequencies,
Corsgc;ilently, when the hearing level dial is set at zero for a given
frequency, the signal is automatically presented at the normal threshold
sound pressure level required for the average young adult to hear that
particular frequency.

Results plotted on the audiogram can be used to classify the extent of a
hearing handicap. This information plays a valuable role in determining the
habilitative or rehabilitative needs of a hearing-handicapped individual.
Classification schemes using the pure-tone audiogram are based on the fact
that there is a strong relationship between the threshold for those frequencies
known to be important for hearing speech (500, 1000, and 2000 Hz) and the
lowest level at which speech can be recognized accurately 50% of the time.
The latter measure is generally referred to as the speech recognition
threshold, or SRT. Given the pure-tone thresholds at 500, 1000, and 2000
Hz, the hearing loss for speech and the potential handicapping effects of the
impairment can be estimated, This is done by simply calculating the average

(mean) loss of hearing for these three frequencies, This average is referred to
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no Response Symbels

1}
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symbols commonly used in audiograms. 4C, air conduction; BC, bone conduction.

Figure 5-2. Lefi, audiogram used for plotting pure-tone air and bone conduction thresholds. Right, the Audiogram Key displays the



f a i
as the three-frequency pure-tone average. An example '0 | typical
average is shown 1n Figure 5.3

classification system based on the pure-tone

This scheme, adapted from several other Sys .
as well as the likely effects of the hearing logg

tems, reflects the different

classifications of hearing 10ss

on an individual’s ability to hear speech.

1, are based on the pure-tone

The hearing loss classes, ranging

average at 500, 10
from mild to profounc werage a 00, and

2000 Hz. The classificatic

hearing levels within this range h

yn of normal limits extends to 25 dB HL, apq

ave typically been thought to produce

Frequency in Hz

---—-————----------..—_------—-—----———-_-——--—----u

60F Moderately severe Frequent difficulty with -

ool Bearingloss __ loudspeech ..

Can understand only
shouted or amplified speech

QO === === mmm = mce e

i ; Usually cannot understand
100 Profound hearing loss even amplified speech -

110 l ] 1 L | 1 ] 1 1 N 1

125 250 500 1000 2000 4000 _ 8000
-10 1 T | — R N T T T
0
2 10k - No significant difficulty -
§ YT Normal limits with faint speech
= 20F e ]
Z E g . . Difficulty only with faint -
> = Mild hearing loss speech
M 4Qf--=-==-===m--mmmmmmmmom--—=mo=o-= mmmmmmmmsmmoom oo
- . Frequent difficulty with
§= Moderate hearing loss
= 50 normal speech -
B
—
e11]
.E
3
=

80} Severe hearing loss

Figure 5-3. Classification of hearing impairment in relation to handicap for
speech recognition.

essentially no problems with even faint speech. Some evidence indicates that

any loss from 15 to 25 dB HL, however, can have negative effects

educationally on children.

Bess & Humes (1999
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Part I. Comprehension Exercises

A. Put “T” for true and “F” for false statements. Justify your

--------

answers.

....X.. 1. The location of the lesion within the auditory system has an
impact on auditory impairment.

F... 2 Case history should be taken following any kind of audiologic
evaluation.

....].. 3. There are more details in the case history form for children than
that of adults.

....J... 4. In an audiometer the intensity of the signal is controlled by a
hearing level dial.

.F..5 The human ear distinguishes sound equally well at all
frequencies.

...Y... 6. Results plotted on the audiogram are used to categorize the
extent of a hearing handicap.

...I.... 7. The highest sensitivity of the ear to sound is in the intermediate-
frequency region.

.F.... 8. Children with any loss from 15 to 25 dB HL will be affected
educationally.

Aieag Hearing levels up to 25 dB HL are considered normal.

...F...10. Children whose hearing is within 15 to 25 dB HL will have

problems with faint speech.

B. Choose a, b, ¢, or d which best completes each item.

I. The hearing evaluation plays an important role in determining the

nnnnn

------

a. factors that cause auditory impairment

b. factors that are dependent on auditory impairment
¢. nature of auditory impairment

d. extent of physical capability of the patient
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: resent hearj
2. Questions regarding the nature of the past and P Ting

problems .......... '

- : i ins
a. are asked afier the audiologic evaluation begl
b. are exclusively asked in an interview between the audiologist anqd
the client
c. are used mostly if there is a medical problem

d. help the audiologist to find more information about adult clients

3. The childhood diseases .......... i

a. are the main causes of hearing loss
b. can cause a hearing loss but are ignored by the audiologist
¢. may be the possible cause of a hearing loss

d. will not be considered as a potential cause of a hearing loss

4. Tt is stated in the text that .......... )

a. pure-tone audiometry represents the highest sound level needed for

a person to detect the noise

b. an audiogram is an equipment used to measure hearing

c. the audiogram is a graphical plot showing threshold information at
each frequency

d. in pure-tone audiometry the patient is able to detect the signal 50%

of the time

5. Some complicated and detailed diagnostic audiometers .......... .

a. can measure the understanding of speech signals but are not used to
generate masking noise and pure-tone signals

b. are used as a means of measuring the understanding of speech
signals as well as generating masking noise

c. are merely a means of measuring the understanding of speech
signals

d. neither generate masking noise nor measure the understanding of |

speech signals
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6. The human ear .......... .
a. has the highest sensitivity at frequencies higher than 4000 Hz
b. does not perceive sound in the intermediate-frequency region
c. has the least sensitivity in frequencies between 1000 and 4000 Hz

d. is less sensitive at frequencies lower than 1000 Hz and higher than
4000 Hz

7. All types of audiometers .......... :
a. have exactly the same parts and components
b. measure the recognition of speech signals
¢. are common in some of their basic components
d. are inexpensive screening devices used in different places
8. It is stated in the last paragraph that .......... :
a. there is a relationship between SRT and thresholds of important
frequencies for hearing speech
b. the frequencies of 500, 1000, and 2000 Hz are the lowest level at
which speech can be recognized
c. estimation of the loss of hearing for the frequencies of 500, 1000,
and 2000 Hz is referred to as PTA
d. loss of speech recognition is associated with loss of hearing at the
frequencies of 500, 1000, and 2000 Hz is an indication of loss of

speech recognition

C. Answer the following questions orally.
1, What dose the nature of auditory impairment depend on?
2. How can the degree of hearing loss be determined?
3. What is a typical definition for hearing threshold?
4. What are the basic components in all audiometers?
5. What is the use of an audiogram?
6. How is the graph in an audiogram designed?

7. How dose the sensitivity of the human ear vary with ditferent sounds?
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Part II. Language Practice
A. Choose a, b, ¢, oF

Ly

92

8. How 1is it

9. What does the speech recoghitiol

10. What does the three-frequency p

. The physician gave a Very ..........

the habilitative and rehabilitatiye

possible to determine
viduals?

andicapped indi

needs of hearing-h
1 threshold (

SRT) refer to?

ure-tone average refer to?

d which best completes each item.

y caused the old man undergo an operation,

b. possibility
d. history
explanation of his/her method of

THS covsvssash of the injut
a. lesion

c. severity

treatment.
b. comprehensive

d. habilitative

a. expensive

¢. conductive

The instructor gave some comments .......... to the subject we were
discussing.
a. detailed b. equal
c. presented d. pertinent
. The ability to control the apparent cues .......... by one’s facial

expressions is a valuable clinical skill when dealing with patients who

have a functional hearing loss.

a. provided b. classified
c. recognized d. estimated
. Otitis media can take on several forms depending on such factors as
the ..covirras and time course of the disease.
a. impairment b. measurement
¢. development d. placement
. The smallest .,........ of a sound that a person needs to detect 1fS

presence is called his/her threshold for that sound.
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a. dependence b. intensity

¢. capacity d. range
7. There are always some .......... clues that can lead to the diagnosis of
the disease.
a. completing b. hearing
¢. including d. identifying

8. The cost of hearing-handicapped individuals for society can be

a. estimated b. calibrated

c. intermediated d. adapted

B. Fill in the blanks with the appropriate forms of the words
given.
1. sense

a. The ability of a screening test to identify accurately an ear that is
abnormal is referred to . SEnsitivity
b. Normally the human ear is not equally sensitive {5 sound at all

frequencies.

region,
d. Even a very .5nStYe screening test would be useless if it is failed
by too many people who are normal.

2. determine

a. In hearing aid selection, the kind of hearing aid evaluation

procedure [ oicrined by the audiologist.

b. ThE= M "RF the degree of hearing loss is done by audiometric
measurement of auditory function. .
: determining |
¢. It should be considered if cost and effectiveness are .......... factors

in applying screening programs for all neonates in the world.
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sensitively
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knowledge and experience.

»

. locate

a. The forehead is a common .lesation for placement of the bone

vibrator.

b. When a person exhibits a hearing loss by air conduction, it j; |

impossible to .10z the pathology in the auditory pathway.

|

c. The physician is trying to localize.. the lesion along the nervoyg

.......... "of the pain within the auditory system is an important

procedure.

4. diagnose

94

.......... audiology tries to detect all or most auditory pathologies.

b. Audiology is a helping profession, concerned with prevention,

diagnosis and rehabilitation of auditory problems.

. . diagnosed .
c. The physician e the tumor as benign.

hearing loss varies from that of a bilateral sensorineural loss.
S. represent
a. Information shown in the neural code from one ear has multiple

representationsat various locations within the auditory system.
representatives

b. Many .......... of different medical associations were present in the
congress,
c. Air_conduction thresholds 'SP the integrity of the (ot
peripheral auditory mechanism.,
d. Is a questionnaire answered by 500 people tru]r;?rffn_tfi\gef national
opinion?
6. affect

.......... of elevated perilympha®®
pressure on the function of the ear.,
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location

localize
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localization

diagnostic

diagnosis

diagnosed

diagnosis
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b. Meniere’s disease is the most common disease that may ..affect

the function of the cochlea.

c. Aging cane.ff?.c tlvely influence the individual’s hearing,.

d. effective masking refers to a condition in which noise is just
sufficient to mask a given signal when the signal and noise are
presented to the same car simultancously.

7. communicate

i ) communicate
a. Language is the primary means by which humans .......... with one

another.

b. Speechreading refers to the ability of a person to use vision as a

supplement to audition when .. cQmmunicating

..........

communicative

c. There are different .......... modes used in educational instruction.
4 communicative | e
d. The patient does not seem very .......... , he is not willing to talk

and give information.

8. measure

a. It is usually assumed that pure-tone audiograms are accurate

MEAsures of conductive hearing loss.

b. The amplitude of a sound wave is expressed as sound pressure
measuring )
which is due to the fact that most .......... devices are pressure

detectors.

¢. Microphones, sound level meters and oscilloscopes are some of the
. , . measurement
basic tools used in the .......... of sound.

measurable, L
d. There has beena .......... improvement in his health.

C. Fill in the blanks with the following words.

o T , .03 el -
nitial o5 instructing measurements noise
responding carefully interfere ©03S<Js> tone
matter inaudible intervals J.ols3 raising

The hearing examination is generally conducted in a sound-treated
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noise

room where .NORE... levels are Kept db & HEEEn 2 AR v With

or influence the hearing test results. Pure-tone audiometry beging Wit

couducligleasur?.mfnz;t octave intervals ranging from 125 or 250 g, to 80y

. . |
uction measurements at octaye intervals
Hz; these are followed by bone cond We 5

ranging from 250 to 4000 Hz. (Air conduction measurements at 125 , e :

ional. Some audiometers do ni s TS TR S8 S, Ste
ORLIOHA Instructing P

in measuring threshold involves .......... the patient as to the listening and

..........

responding procedures. The listener is instructed to respond to the pure-tone 1

tone s heard, and to stop responding when the sound becomes .naudible

.......... {

The most common form of response is merely .2'*"9.. or lowering the
forefinger. Earphones should be placed “2™!Y. and snugly on the patient's |

head so that the signal source is directed toward the opening of the ear canal.

D. Put the following sentences in the right order to form a |

paragraph. Write the corresponding letters in the boxes
provided.

a. Such services can usually be obtained at a university hearing clinic 0"
at the manufacturer’s distributorship. |

b. Like all pieces of electronic equipment, the audiometer is subject

malfunction, especially with extensive usage.

c. It is critical that the audiometer be handled carefully to ensure reliabl¢ |
results,

d. A.udmfneters should be checked electroacoustically and biologi™!”
(listening checks) on 5 periodic basis
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Section Two: Further Reading

Measurement of Hearing

In pure-tone audiometry, thresholds are obtained by both air conduction and
bone conduction. In air conduction measurement, the different pure-tone
stimuli are transmitted through earphones. The signal travels through the ear
canal, across the middle ear cavity via the three ossicles to the cochlea, and
on to the auditory central nervous system. Air conduction thresholds reflect
the integrity of the total peripheral auditory mechanism. When a person
exhibits a hearing loss by air conduction, it is not possible to determine
where along the auditory pathway the pathology is located. The hearing loss
could be the result of either: (a) a problem in the outer or middle ear; (b) a
difficulty at the level of the cochlea; (c) damage along the neural pathways
to the brain; or (d) some combination of (a), (b), or (c). When air conduction
measurements are used in combination with bone conduction measurements;
however, it is possible to differentiate between outer ear and middle ear
problems (conductive hearing loss) and inner ear problems (sensorineural
hearing loss).

In bone conduction measurement, signals are transmitted by means of a
bone vibrator that is usually placed on the mastoid prominence of the skull
(a bony prominence located behind the pinna, slightly above the level of the
concha). The forehead is another common position for placement of the bone
vibrator. A signal transduced through the vibrator causes the skull to vibrate.
The pure tone directly stimulates the cochlea, which is embedded in the
skull, effectively bypassing the outer ear and middle ear systems. If an
individual exhibits a reduction in hearing sensitivity when tested by air
conduction yet shows normal sensitivity by bone conduction, the impairment

is probably due to an obstruction or blockage of the outer or middle ear. This
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ndition is referred to as a conductive hearing loss. An aUdiometric
co b - ) .
xample of a young child with a conductive hearing loss due to middje &
eXi a) .
disease is shown in Figure 5-4. The bone conduction thresholds (/, right.

€ar
thresholds; /, left-ear thresholds) appear close to 0 dB HL for aj test

frequencies. Such a finding implies that the inner ear responds to sound 5 |
normal threshold levels. The air conduction thresholds (0-0, right ear; y. X
left ear), on the other hand, are much greater than 0 dB HIL. Greater soung
intensity is needed for this child to hear the air-conducted pure-tone signg|
than is required by the average normal hearer. Since the bone conductioy
thresholds suggest that the inner ear is normal, the loss displayed by air
conduction must result from a conductive lesion affecting the outer or
middle ear.

The difference between the air conduction threshold and the bone
conduction threshold at a given frequency is generally referred to as the air-
bone gap. In Figure 5-4, for example, at 250 Hz there is a 30-dB air-bone
gap in the right ear and a 40-dB gap in the left ear. Conductive hearing loss
is especially prevalent among preschool and young school-age children who
experience repeated episodes of otitis media (middle ear infection). Other

examples of pathologic conditions known to produce conductive hearing loss

chain disruption, and otosclerosis,

As we noted, hearing thresholds better
are considered norma]. Air-



heredity, complications of maternal viral and bacterial infections, and birth
trauma. Factors producing acquired sensorineural hearing loss include noise,

aging, inflammatory diseases (measles, mumps, etc) and ototoxic drugs (e.g.

aminoglycoside antibiotics).

Frequency in Hz

125 250 500 1000 2000 4000 8000
-10 T T T T T T T T 1 ,
o ol & —— Audiogram Key
0 S e e .| == 4 Unmasked Masked
10 4 |rRigtar O A
LeftAir X
20 /O_O 7 | Right Bone < E
30 O_%/’&_ - X - Left Bone >
x/ No Response (NR) +

_. Hearing Level in dB (ANSI, 1969)
S 8333838
1 1 1 1 1

110 1 1 1 . 1 1 1 2 1 1 1

Figure 5-4. Pure-tone audiogram demonstrating the relation between air and

bone conduction thresholds typifying mild conductive hearing impairment.

The majority of sensorineural hearing losses are characterized by
audiometric configurations that are flat, trough-shaped, or slightly to steeply
sloping in the high frequencies. The latter is probably the most common
configuration associated with acquired sensorineural hearing loss.
Occasionally, however, patients display a sensorineural hearing loss in
which the greatest hearing loss occurs at low and intermediate frequencies,
with normal or near-normal hearing sensitivity at the high frequencies.

Young children whose audiograms display the low-frequency hearing

impairment are difficult to identify and are sometimes the unfortunate
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victims of misdiagnosis. Because of their near-normal hearing Se"SitiVityi
‘ n

the high frequencies, these children may respond to whispered speech, "

broad-band stimuli at low intensity levels. In addition, unlike childrep, With
high-frequency hearing loss, their articulation of speech is usually 2004
These manifestations are not typical of sensorineural hearing loss in Chi]drel;
which makes them more prone to misdiagnosis.

When both air conduction thresholds and bone conduction thresholg,
are reduced in sensitivity but bone conduction yields better results thap air
the term mixed hearing loss is used. That is, the patient’s hearing Jog i;

partially conductive and partially sensorineural in nature.

Bess & Humes (199

Comprehension Exercises

A. Put “T” for true and “F” for false statements. Justify your
answers.

........ 1. Both air and bone conduction are used to obtain thresholds in
pure-tone audiometry.

- Locating the pathology along the auditory pathway is easily
done when air conduction reveals a hearing loss.

- In bone conduction measurement, the bone vibrator is alWays

x placed on the mastoid Prominence of the skull.

Obstruction or blockage of the outer or middle ear causes ?
conductive hearing |oss.

- The difference between the ajr conduction threshold and th3 o

th i
T e bone at a given frequency is called the “air-bone gap’

........ 6. Otosc IS i ’
Ier‘osxs ' a pathologic condition which Prod
conductiye hearing 1ogg.

. If the aj .
€ air conduction thresholds are less than 25 dB and air-boﬂf

£4p more (}y;
1an 10 dB, the hearing is considered normal:
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........ 8. Inflammatory discases are some of the congenital causes of
sensorineural hearing impairment.

........ 9. Slightly to steeply sloping is the most common configuration
indicating a conductive hearing loss.

........ 10. The articulation of speech of those children with a high-

frequency hearing loss is not usually good.

B. Choose a, b, ¢, or d which best completes each item.
1.In order to distinguish between conductive hearing loss and
sensorineural hearing loss, .......... :
a. air conduction measurements should be used
b. neural pathways to the brain should be tested
c. both air and bone conduction measurements are used
d. attention should be paid to inner ear problems
2. In bone conduction measurement the bone vibrator is commonly
placedon the .......... .
a. pinna
b. forehead
c. pinna or forehead
d. forehead or mastoid prominence
3. Conductive hearing loss will be diagnosed if .......... :
a. there is a reduced sensitivity after air conduction and bone
conduction testing
b, hearing sensitivity increases in bone conduction testing
¢. air conduction testing shows a decrease in sensitivity but in bone
conduction testing the sensitivity is normal
d. there is a reduction in hearing sensitivity when tested by bone
conduction but air conduction shows a normal sensitivity
4. In a child with conductive hearing loss due to middle ear discase

-----------
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8. In mixed hearing loss

102

- Children with low-frequency hearing impairment

cater sound intensity 18 needed to hear the air-conducteq Pure.
a. greater §

' i individuals
(one signals in comparison with normal in

he inner car does not respond to sound at normal threshold levels
b. the inner €& .

\ductive lesion that affects the outer or middle ear caygeg the
a cot :

abnormality of the inner ear

d. air conduction thresholds display a loss as a result of inner ¢,

abnormality ’
Young children with frequent middle ear infection are more prone

;ll,..r;i;f.a;i.hearing loss b. conductive hearing loss

c. otosclerosis d. sensorineural hearing loss

.......... is one of the most frequent audiometric configurations

suggesting acquired sensorineural hearing loss.

a. Flat-shaped in the high frequencies

b. Near-normal-shaped

c. Trough-shaped

d. Sloping shaped in the high frequencies

a. do not have a good articulation of speech in comparison with
children with a high-frequency hearing loss _

b.have difficulty identifying broad-band stimuli at low inters"

levels

. . ioylatiol
€. may respond to whispered speech but are poor in their articuld
of speech

. ., . . —loml‘d
d. whose hearing sensitivity in the high frequencies are neart
cannot be diagnosed easily

...........

in
(& 1 Ced l
a. both air and bone conduction thresholds are equally e
sensitivity
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b. although there is a reduction in sensitivity of air and bone
conduction, the patient’s hearing loss is sensorineural in nature
¢. bone conduction sensitivity is better than air conduction leading to

a better result in bone conduction test

d. the patient’s hearing loss is more sensorineural in nature than

conductive

C. Write answers to the following questions.
1. What is the process of signal transmission in air conduction
measurement?

. Which condition is referred to as conductive hearing loss?

. What does the term ‘air-bone gap’ refer to?

. Which thresholds are considered normal?

. When is a sensorineural hearing loss suggested?

AN W AW N

. Can you name some of the congenital causes of the sensorineural
impairment?

7. What audiometric configurations are the characteristics of

sensorineural hearing loss?

8. When is the term ‘mixed hearing loss’ used?

L.

Section Three: Translation Activities

A. Translate the following passage into Persian.

Testing Children 2 to 5 Years Old

When the child reaches 2-5 years of age, he/she has matured sufficiently to
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permit more structured procedures (0 be used in the hearing Valuyg,
Jues used most frequently are conditioned play AUdiome,

Those technic
cement operant conditioning audiometry (TROCA) o, Visug)
U

tangible reinfor
reinforcement operant conditioning audiometry (VROCA), and conveniipy
2

(hand-raising) audiometry.
Conditioned play audiometry is the most well-accepted procedyre 0
I

measuring the hearing thresholds of infants in this age group. The child
participates in some form of play activity (e.g. placing a ring on a cone
putting blocks in a box, placing pegs in a hole) each time the signal is heard‘
The play activity serves as both the visible response for the clinician and the
reinforcement for the child. Usually, social reinforcement also accompanies
an appropriate response. The child is prevented from playing the game if an
inappropriate response is made. The evaluation consists of a conditioning
period in which the child is trained to perform the play activity in response
to the delivery of a sound stimulus that is clearly audible. This is then
followed by a threshold-seeking period. The technique may be employed in
a sound-field condition or with earphone and bone conduction
nll)easurements. The application of play audiometry is limited to youngsters
above the a : i
. ge of 2 years and those children who are not multipl
handicapped.
Tangible reinf » ;
Bt orcement operant conditioning audiometry is a highly
red test procedure that was introd igi of
il ntroduced originally as a means
earing sensitivi
ng & sensitivity of mentally retarded children. Althous"
CA test procedure i
.2 § vary somewhat from clini linic, the bast
principle is that a tangib]e i e fo S s
material, such as candy or trinkets (reinforcer)- ¥

automatically dig :
e : )
perceived .p nsed if the child depresses a button when a t0%° b
If an Inappropriate reg

the reinforcement. TROCA inc
eleclromechanically controls

i Jeelve

Ponse 1s made, the child does not rece!
. al

Orporates specialized instrumentatio” th

i : the
the  stimulus presentation, monitors
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Find the Persian equivalents of the following items and write

them in the spaces provided.
. air-bone gap

. amplification

. auditory impairment

. broad-band stimuli

. concha

. congenital atresia

. frequency scale

. gross and fine motor skills
. hearing level (HL)

. hearing threshold

. intermediate frequencies

. interrupter switch

. interval

. mastoid prominence

. maternal rubella

. mild

. ossicular chain disruption
. otosclerosis

. output selector

. pinna

. scarring of the tympanic membrane
. selector dial
23,
24. speech recognition threshold (SRT)

severity

..............................

..............................

..............................

...........................

..............................

..............................

.............................

..............................

..........................

..............................

..............................

..............................

..............................

...........................

.......................

------------------------------

Sak o
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شکاف هوایی-استخوانی

تقویت

اختلال شنوایی

محرک‌های پهن‌باند

صدفک گوش

 آترزی مادرزادی (عدم تشکیل مجرای گوش)

مقیاس فرکانس

مهارت‌های حرکتی درشت و ظریف

 سطح شنوایی

آستانه‌ی شنوایی

فرکانس‌های میانی

کلید قطع‌ و وصل کننده

فاصله

برجستگی ماستوئیدی

سرخجه‌ی مادرزادی

خفیف

گسیختگی زنجیره‌ی استخوانچه‌ای

اتواسکلروز

انتخاب‌گر خروجی

گوش خارجی / لاله‌ی گوش

صفحه‌ی انتخاب‌گر

شدت

آستانه‌ی تشخیص گفتار

جوشخوردگی پرده‌ی صماخ


Unit5
Section One: Reading Comprehension
Audiologic Measurement

English:

The nature of auditory impairment is dependent on such factors as the severity of the
hearing loss, the age at onset, the cause of the loss, and the location of the lesion within
the auditory system. The hearing evaluation plays an important role in determining some of
these factors. Audiometric measurement of auditory function can: (a) determine the
degree of hearing loss; (b) estimate the location of the lesion within the auditory system
that is producing the problem; (c) help establish the cause of the hearing problem; (d)
estimate the extent of the handicap produced by the hearing loss; and (e) help to
determine the client's habilitative or rehabilitative needs and the appropriate means of
filling those needs. This section will focus on those tests used most commonly in the
evaluation of auditory function. This battery of tests includes pure-tone audiometry,
speech audiometry, and acoustic immittance measures.

s dad i

¢ 505 Om ¢« (Hearing Loss) ! 52868 0l Je (5> el se 40 (Auditory Impairment) (2 58 cusal Cuale
(Hearing Evaluation) ) sid (b)) .20l (Kiuy ol sid sl 53 (Lesion) 4xbia Jase 5 ¢l sidaS cile
(Audiometric Measurement) (>ius sid (5 e 3l 23S o W) Jal go Gl ) (30 Ol 3 (e IS
sl s e 50 ) JSie saiiSalag) (saalin Jae (@ ¢3S G | (ol 518aS () e (1220 e () 530 0 Sdae
Oedd ) (ol 5udaS 5l (36 (Handicap) <l stae O jae (2 4258 SaS (o) 530 JSda Cile (a4 (7 4250 e
(Rehabilitative - ciuidules 5 b (550l (2330 53 (Habilitative - oiiilils W Jls cusi 4o (o 5 8233
4S8 a8 e e sl n i ol LS S a3l o S e300 sl i 13 5 e e (V00
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English:

Before the audiologic evaluation begins, the audiologist obtains a history from the client.
For adults, this history may be supplied by completing a printed form prior to the
evaluation. The form contains pertinent identifying information for the client such as home
address, social security number, and referral source. Questions regarding the nature of
past and present hearing problems, other medical problems, and prior use of amplification
are also usually included. The written responses are then followed up during an interview
between the audiologist and the client prior to any testing.
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English:

For children, the case history form is usually more comprehensive than the adult version.
In addition to questions such as were mentioned for adults, detailed questions about the
mother's pregnancy and the child's birth are included. The development of gross and fine
motor skills and the development of speech and language are also probed. The medical
history of the child is also reviewed in detail, with special emphasis on childhood diseases
(measles, mumps, etc.) capable of producing a hearing loss.
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Pure-Tone Audiometry

English:

Pure-tone audiometry represents the basis of a hearing evaluation. With pure-tone
audiometry, hearing thresholds are measured for pure tones at different test frequencies.
Hearing threshold is typically defined as the lowest (softest) sound level needed for a
person to detect the presence of a signal approximately 50% of the time. Threshold
information at each frequency is then plotted on a graph known as audiogram. Before
examining the audiogram, however, we shall describe the equipment used to measure
hearing.
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The Audiometer

English:

An audiometer is the primary instrument used by the audiologist to measure hearing
threshold. Types of audiometers vary from the simple, inexpensive screening devices used
in schools and public health programs to the more elaborate and expensive diagnostic
audiometers found in hospitals and clinics. Certain basic components, however, are
common to all audiometers. An example of one of these basic units is shown in Figure 5-1.
A frequency selector dial provides for the selection of different pure-tone frequencies.
Ordinarily these frequencies are available at octave intervals ranging from 125 to 8000 Hz.
An interrupter switch or presentation button provides the capability of presenting the tone
to the listener. A hearing level dial controls the intensity of the signal. Most audiometers
have the capacity to deliver signals spanning a 100-dB range in 5-dB steps. An output
selector determines whether the pure tone will be presented to the earphones for air
conduction testing (for either the right or left ear), or whether the tone is to be sentto a
bone vibrator for bone conduction testing. Many audiometers also have a masking level
dial, which controls the intensity of the masking noise presented to the nontest ear when
masking is necessary. The more elaborate diagnostic audiometers not only can generate
masking noise and pure-tone signals but also provide a means for measuring the
understanding of speech signals.
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English:
Figure 5-1. Representation of the basic components seen on the control panel of a pure-
tone audiometer.
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The Audiogram

English:

The audiogram is a chart used to record graphically the hearing thresholds and other test
results. An example of an audiogram and the associated symbol system recommended by
the American Speech-Language-Hearing Association is illustrated in Figure 5-2. The
audiogram is shown in graphic form, with the signal frequencies (in Hertz) displayed on the
x axis and hearing level (in decibels) represented on the y axis. The graph is designed in
such a manner that 1 octave on the frequency scale is equal in size to 20 dB on the hearing
level scale.
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English:

The horizontal line at 0 dB hearing level (HL) represents normal hearing sensitivity for the
average young adult. However, the human ear does not perceive sound equally well at all
frequencies. Recall that the ear is most sensitive to sound in the intermediate-frequency
region from 1000 to 4000 Hz and is less sensitive at both the higher and lower frequencies.
Greater sound pressure is needed to elicit a threshold response at 250 Hz than at 2000 Hz
in normal ears. The audiometer is calibrated to correct for these differences in threshold



sensitivity at various frequencies. Consequently, when the hearing level dial is set at zero
for a given frequency, the signal is automatically presented at the normal threshold sound
pressure level required for the average young adult to hear that particular frequency.
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English:

Results plotted on the audiogram can be used to classify the extent of a hearing handicap.
This information plays a valuable role in determining the habilitative or rehabilitative needs
of a hearing-handicapped individual. Classification schemes using the pure-tone
audiogram are based on the fact that there is a strong relationship between the threshold
for those frequencies known to be important for hearing speech (500, 1000, and 2000 Hz)
and the lowest level at which speech can be recognized accurately 50% of the time. The
latter measure is generally referred to as the speech recognition threshold, or SRT. Given
the pure-tone thresholds at 500, 1000, and 2000 Hz, the hearing loss for speech and the
potential handicapping effects of the impairment can be estimated. This is done by simply
calculating the average (mean) loss of hearing for these three frequencies. This average is
referred to as the three-frequency pure-tone average.

s A S

i Cile Sl ¢l 23 g oLl () g3 Culslaa ) Jaa siiad (g) 23 g ol 8 g3l (55 o S il
Slaz b S e W ) 53l Gl glaa (5] a2 8 SO Sl 550k b (i) 5 Sleas sl Sl Gl )a sakadi ) )

) R4S (DA ulS 5 Al (s (5 58 adal 5 4S atia ) gi) Cundl g cp) s palla Gl R sl ) ealdial b (saiaiids
4 @dlge 07 53 2l giga U AS oadan o cmly 5 (S0 Yo e ) e B0 2ph e Al age UK 305
(Speech Recognition L& ulad jly 4ilind () sie a3 Y sane a9 i 310 3a 5 358 oulili S 380 )5k
S Ol gica ¢ Fioa Yoow gV eee @dee  galld o glaadlind (S L 28 e 433LAThreshold - SRT)
a8 (Jana) (8l apmlae b (Bolas ag IS o) 12 Cpedd | Gl b o 8l () hul slaa <l i1 5 UK (o)
(Three-( S 8 4w palla (i (&lie () sie 4r Gl Oal L2 580 alai) uilS 8 4w () (51 n (o 2

. sd o« 43LEFrequency Pure-Tone Average)



English:

Figure 5-2. Left, audiogram used for plotting pure-tone air and bone conduction thresholds.
Right, the audiogram key displays the symbols commonly used in audiograms. AC, air
conduction; BC, bone conduction.
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English:

An example of a typical classification system based on the pure-tone average is shown in
Figure 5-3. This scheme, adapted from several other systems, reflects the classifications of
hearing loss as well as the likely effects of the hearing loss on an individual's ability to hear
speech. The hearing loss classes, ranging from mild to profound, are based on the pure-
tone average at 500, 1000, and 2000 Hz. The classification of normal limits extends to 25
dB HL, and hearing levels within this range have typically been thought to produce
essentially no problems with even faint speech.
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English:
Figure 5-3. Classification of hearing impairment in relation to handicap for speech
recognition.
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English:
Some evidence indicates that any loss from 15 to 25 dB HL, however, can have negative
effects educationally on children.
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Section Two: Further Reading
Measurement of Hearing

English:

In pure-tone audiometry, thresholds are obtained by both air conduction and bone
conduction. In air conduction measurement, the different pure-tone stimuli are
transmitted through earphones. The signal travels through the ear canal, across the middle
ear cavity via the three ossicles to the cochlea, and on to the auditory central nervous
system. Air conduction thresholds reflect the integrity of the total peripheral auditory
mechanism. When a person exhibits a hearing loss by air conduction, itis not possible to
determine where along the auditory pathway the pathology is located. The hearing loss
could be the result of either: (a) a problem in the outer or middle ear; (b) a difficulty at the
level of the cochlea; (c) damage along the neural pathways to the brain; or (d) some
combination of (a), (b), or (c). When air conduction measurements are used in combination
with bone conduction measurements; however, it is possible to differentiate between outer
ear and middle ear problems (conductive hearing loss) and inner ear problems
(sensorineural hearing loss).
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English:

In bone conduction measurement, signals are transmitted by means of a bone vibrator that
is usually placed on the mastoid prominence of the skull (a bony prominence located
behind the pinna, slightly above the level of the concha). The forehead is another common
position for placement of the bone vibrator. A signal transduced through the vibrator
causes the skull to vibrate. The pure tone directly stimulates the cochlea, which is
embedded in the skull, effectively bypassing the outer ear and middle ear systems. If an
individual exhibits a reduction in hearing sensitivity when tested by air conduction yet
shows normal sensitivity by bone conduction, the impairment is probably due to an
obstruction or blockage of the outer or middle ear. This condition is referred to as a
conductive hearing loss.
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English:

An audiometric example of a young child with a conductive hearing loss due to middle ear
disease is shown in Figure 5-4. The bone conduction thresholds ([, right-ear thresholds; ],
left-ear thresholds) appear close to 0 dB HL for all test frequencies. Such a finding implies
that the inner ear responds to sound at normal threshold levels. The air conduction
thresholds (O-0O, right ear; X-X, left ear), on the other hand, are much greater than 0 dB HL.
Greater sound intensity is needed for this child to hear the air-conducted pure-tone signals
than is required by the average normal hearer. Since the bone conduction thresholds
suggest that the inner ear is normal, the loss displayed by air conduction must result from
a conductive lesion affecting the outer or middle ear.
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English:

The difference between the air conduction threshold and the bone conduction threshold at
a given frequency is generally referred to as the air-bone gap. In Figure 5-4, for example, at
250 Hz there is a 30-dB air-bone gap in the right ear and a 40-dB gap in the left ear.
Conductive hearing loss is especially prevalent among preschool and young school-age
children who experience repeated episodes of otitis media (middle ear infection). Other
examples of pathologic conditions known to produce conductive hearing loss include
congenital atresia (absence of ear canals), blockage or occlusion of the ear canal,
perforation or scarring of the tympanic membrane, ossicular chain disruption, and
otosclerosis.
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English:

As we noted, hearing thresholds better than a hearing level of 25 dB HL are considered
normal. Air-bone gaps of 10 dB or more, however, represent a significant conductive
hearing loss and may require medical referral, even if the air conduction thresholds are less
than 25 dB at all frequencies.
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English:

A sensorineural hearing loss is suggested when the air conduction thresholds and bone
conduction thresholds are approximately the same (=5 dB) at all test frequencies. The
cause of a sensorineural hearing impairment may be either congenital or acquired. Some
of the congenital causes include heredity, complications of maternal viral and bacterial
infections, and birth trauma. Factors producing acquired sensorineural hearing loss
include noise, aging, inflammatory diseases (measles, mumps, etc) and ototoxic drugs
(e.g. aminoglycoside antibiotics).
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English:
Figure 5-4. Pure-tone audiogram demonstrating the relation between air and bone
conduction thresholds typifying mild conductive hearing impairment.
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English:

The majority of sensorineural hearing losses are characterized by audiometric
configurations that are flat, trough-shaped, or slightly to steeply sloping in the high
frequencies. The latter is probably the most common configuration associated with
acquired sensorineural hearing loss. Occasionally, however, patients display a
sensorineural hearing loss in which the greatest hearing loss occurs at low and
intermediate frequencies, with normal or near-normal hearing sensitivity at the high
frequencies.
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English:

Young children whose audiograms display the low-frequency hearing impairment are
difficult to identify and are sometimes the unfortunate victims of misdiagnosis. Because of
their near-normal hearing sensitivity in the high frequencies, these children may respond to
whispered speech and broad-band stimuli at low intensity levels. In addition, unlike
children with a high-frequency hearing loss, their articulation of speech is usually good.
These manifestations are not typical of sensorineural hearing loss in children which makes
them more prone to misdiagnosis.
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English:

When both air conduction thresholds and bone conduction thresholds are reduced in
sensitivity but bone conduction yields better results than air, the term mixed hearing loss is
used. That is, the patient’s hearing loss is partially conductive and partially sensorineural in
nature.
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Section Three: Translation Activities
Testing Children 2 to 5 Years Old

English:

When the child reaches 2-5 years of age, he/she has matured sufficiently to permit more
structured procedures to be used in the hearing evaluation. Those techniques used most
frequently are conditioned play audiometry, tangible reinforcement operant conditioning
audiometry (TROCA) or visual reinforcement operant conditioning audiometry (VROCA),

and conventional (hand-raising) audiometry.
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English:

Conditioned play audiometry is the most well-accepted procedure for measuring the
hearing thresholds of infants in this age group. The child participates in some form of play
activity (e.g. placing aring on a cone, putting blocks in a box, placing pegs in a hole) each
time the signalis heard. The play activity serves as both the visible response for the
clinician and the reinforcement for the child. Usually, social reinforcement also
accompanies an appropriate response. The child is prevented from playing the game if an
inappropriate response is made. The evaluation consists of a conditioning period in which
the child is trained to perform the play activity in response to the delivery of a sound
stimulus that is clearly audible. This is then followed by a threshold-seeking period. The
technique may be employed in a sound-field condition or with earphone and bone
conduction measurements. The application of play audiometry is limited to youngsters
above the age of 2 years and those children who are not multiply handicapped.
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English:

Tangible reinforcement operant conditioning audiometry is a highly structured test
procedure that was introduced originally as a means of assessing the hearing sensitivity of
mentally retarded children. Although TROCA test procedures vary somewhat from clinic to
clinic, the basic principle is that a tangible material, such as candy or trinkets (reinforcer),
is automatically dispensed if the child depresses a button when a tone is perceived. If an
inappropriate response is made, the child does not receive the reinforcement. TROCA
incorporates specialized instrumentation that electromechanically controls the stimulus
presentation, monitors the responses, and dispenses the tangible reinforcers.
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Unit 6

Section One: Reading Comprehension

Speech Audiometry

bl

As the prini’léoi‘;)al avenue of human communication and int?rtzction, it 1S clear
that speech is the most important signal we hear. Conzéaﬁently, the pure-
tone audiogram provides only a péﬁial picture of the patient’s auditory status
because it does not give any direct information about his/her ability to hear
and understand speech. To find out how a patient hears speech iﬁ;\;lves
testing him/her with speech stimuli, and this process is called speech
audiometry.

The instrument used for speech audiometry is the speech audiometer.
Although devices designed specifically for speech audiometry were used if
the past, this function is now incorporated into general-purpose clinical
audiometers, The Speech mode (or the speech channel) of the clinical
audiometer includes  the following components: (1) various sources o
recorded speech material such as g tape deck, compact disk (CD) playef, ¥
::nta computer; (2) a microphone for live-voice testing; (3) an inp
e i b g (0%

With a VU (Volume Unit) meter to ensur®

the spe o .
peech signals are at the levels necessary for them to be propc‘fl)

calib "
ontrol the level of speech being presente

; »g]IC
or o direct the speech stimuli to the ¢¢* ¢
1

rated; (5) an altenuator tqg ¢
the Patient; (6) ap output select
Output transdycey-

» and (7) output transducers (earphones, loudsp ok ”
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vibrator). These components are illustrated in Figure 6-1. In addition, there

Speech signal sources (the tape deck has been selected).
CD Player e Microphone Other Speech
et Source

Input

Selects the source of the

Selector
speech signal that will be

used for testing.

Adjusts the level of signal from Input Level
speech source to read 0 dB on Adjustment

VU meter.

Indicates the level of the
VI Meter input signal.

Sets signals level presented to

Fii Attenuator

patient, in dB HL.

Selects output transducer that

presents signal to patient.
Output

Selector

Right Left Right Let
Phone Phone Speaker Speaker

elected).

OQutput devices (the left earphone has been s

Figure 6-1, Block diagram of the speech mode (channel) of a clinical

% R the
audiometer. In this example the audiologist IS using recarded spm,l}: from the
ient via the one.
tape deck and is presenting that signal to the patient via the left earp
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¢ carphone and/or loudspeaker (and level adjustment) {,
enabl
¢

is a monito
pist to hear the speech signals that are being Presenteq
0 th

¢

the audiolo

patient. Because speech audiomelry 15 generally done in a two-roop, fe
Stin

re is also a patient (response) microphone that leads {

environment, the
idspeaker 1n the control room so that the aud; ologis

earphone and/or lot

hear the patient’s responses.
Recall that clinical audiometers have two channels, becayse
we

sometimes need to present a signal to one ear and a masking noise to (y,
opposite car, or we might need to present different signals to the two ears
certain kinds of tests. The same thing applies to speech audiometry. Thus, ;
separate speech mode is provided for both channels of the audiometer. Ts
allows us to send speech signals (not necessarily the same ones) to the two
ears. Similarly, we might use one channel to present a speech test to one ear
and use the second channel to present a masking noise to the opposite ear.

| Calibration of the test materials is a necessary technical step in speech
audiometry. Recorded materials always have a calibration signal, which is
usue.llly a 1000-Hz tone. The first steps are to select the appropriate input
SZVLCC (e-g.- the tape deck) and set the interrupter switch to the constanty
3 :leszlsli::za:;eo::iﬁzd:; calibration tone is then played while watching
down until the level of the cI:lEi:lt)er. T - 1nput. A 0rr
That’s all there is to it. The input lratlorl o l.s i o .VU mf“g‘
as this recording is being uf g RnRlie eprn A posi[lOl’l.as l.onz

ed. Now stop the calibration recordii "

proceed to admini
nister the test materials on that recording. It will b

necessary to 3
recalibr; '
rate whenever you change recordings or move (he inpV

level dial. |
- In practice it { ;
e 18 desirable to ¢

Qe

alibrate the test material pefore

Thresholgs for Speech

The thres
¢ : |
shold of a nonspeech signal o 1
108 such as a tone has a clear mean

y



the level at which the presence of the sound is just audible. However, the
threshold for speech can mean the lowest level at which speech is either just
audible or just intelligible. The lowest level at which the presence of a
speech signal can be heard 50% of the time is called the speech detection
threshold (SDT) or the speech awareness threshold (SAT). In contrast, the
lowest level at which a speech signal is intelligible enough to be recognized
or identified 50% of the time is the speech recognition threshold or speech
reception threshold (SRT). The SRT is usually obtained by asking the
patient to repeat spondee (or spondaic) words, which are two-syllable
words that have equal emphasis on both syllables such as “baseball” or
“railroad.” Spondaic words lend themselves well to this use, because a very
small intensity increase causes the recognition of spondees to rise very
rapidly from 0% to 100%. The SRT has also been called the spondee
threshold (ST) when measured with spondaic words (ASHA, 1979). All
of these terms are readily understood in the field, but speech detection
threshold and speech recognition threshold are the preferred usage
(ASHA, 1988).

Speech detection and recognition thresholds should be different,
because the SDT depends on audibility alone, whereas the SRT requires the
stimuli to be heard and identified. This expectation has been borne out
repeatedly by the finding that the average SDT tends to be roughly 7 to 9 dB
lower (better) than the mean SRT. Cambron et al. (1991) found the mean
SDT-SRT difference to be 8 dB for a male talker and 8.2 dB for a female

talker.

The speech reception threshold has several clinical functions: (1) to

Serve as a measure for corroborating pure-tone thresholds, (2) to serve as a

reference point for deciding on appropriate levels at which to administer

(3) to determine hearing aid needs

*Upra-threshold speech recognition tests, .
aural (re)habilitation and

and performance, (4) to ascertain the need for -
and (5) to determine hearing sensitivity
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for young children

threshold is generally used when

and others who are difficult to test. The speech detectig,,

an SR'T is not obtainable.

Gelfand (200]) |

Part I. Comprehension Exercises
A. Put “T” for true and “F” for false statements. Justify yoy,

answers.

........

--------

--------

--------

........

B. Choose a,

1. In paragraph | the writer mostly talks

patient’s ability to hear and understand speech.

. Speech audiometry is used to find out how a patient hears

speech.

channels.

. Calibration of the test materials is an arbitrarily technical step in

speech audiometry.

. It is a must to calibrate the test material before each use.

. The lowest level at which speech is audible or intelligible is

called the threshold for the speech.

. When the SRT is used for measuring spondaic words, it s

called the “ST”.

. The mean SDT-SRT difference is the same for male and fema®

talkers.

. Speech detection and recognition thresholds may be different.

10. When an SRT is not obtainable, the SDT is usually used.

b, ¢, or d which best completes each item.

about .......... )

d.
the role of speech in human interactions

b. the main w; . . atiol
10 way of reaching a desired result in human Commumcallo

110

. The pure-tone audiogram provides direct information about the |

. Both clinical audiometers and speech audiometers have two |
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T

T

F

T

F

T

F

T
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¢. how an individual hears speech

d. the role of the pure-tone audiogram in depicting a patient’s auditory
status
2. “It’ in paragraph 1, line 4 refers to .......... ‘

a. the patient’s auditory status b. some direct information
¢. a partial picture d. the pure-tone audiogram
3. In paragraph 2 the .......... are mostly explained.

a. procedures for performing the clinical audiometers
b. components of the speech mode of the clinical audiometer
c. best places for performing speech audiometry
d. best methods used by an audiologist for hearing the patient’s
responses
4. The best topic for paragraph 4 is “.......... ®
a. Calibrating the Test Signal(s)
b. How to Use the VU Meter
c. When to Calibrate the Test Material
d. Technical Steps in Speech Audiometry
3. The oo, o is the level at which the presence of the sound is just
audible.
a. speech detection threshold b. speech awareness threshold
¢. threshold for speech d. threshold of a tone
6. When a patient repeats two-syllable words having the s
on both syllables, the .......... is usually obtained.

a. threshold of a nonspeech signal ~ b. speech detection threshold
d. speech awareness threshold

ame emphasis

€. speech reception threshold
7. Paragraph 6 mainly deals with the ........ :

8. definition of the SRT

b. definition of the SDT

¢ differences between the SDT and SRT

d. similarities between the SDT and SRT
111
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b

: 1
g The best topic for the last paragraph 18 oo '
O. b

a. Clinical Functions of the SD'1
cal Functions of the SR’

1 r
an SRT Be Used [nstead of the SDT?
« ("

tead of an SRT?

b. Clini

¢. How Can
d. When the SDT Can Be Used Ins

C. Answer the following questions orally.
_What does the pure-tone audiogram provide?

_ What is the process of speech audiometry?
_ What are the components of the speech mode of the clinical audiometer?

W

_What does the audiologist use to record the speech signals in Figure
6-1?

. Why do clinical audiometers have two channels?

. What is ‘the threshold for speech’?

. What are the differences between the SDT and SRT?

. How can the SRT be obtained?

. When is the SRT referred to as the ST?

10. Why should the SDT and SRT be different?

11. What are the main clinical functions of the SRT?

12. When is an SDT used instead of an SRT?

O 00 3 O W

Part II. Language Practice

A. Choose a, b, C, or d which best completes each item.

L. A sociologist has studied the complex way in which people - :
each other at parties,

a. recognize ikl
¢. interact with

b. substantiate
d. adjust to

2,
Many of your Suggestions have been

designed by experts,
a. interested

----------

¢. engaged b. concerned
112 ' d. illcorporated Cul INTO of 4dlcal o
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3, Recent researches and experiments have ........ .. her predictions and

increased the validity of her theories,

a. corroborated b. deteriorated
¢. attenuated d. degraded
4. When all witnesses .......... what she had said, her innocence was
proved.
a. identified b. dealt with
¢. bore out d. manifested
5. Her voice was scarcely .......... above the noise of the wind, so I

could not understand what she was talking about.
a. intensified b. aural
c. audible d. recalled

6. The two-syllable words having equal emphasis on both syllables are

called. ...oox.ci used for measuring the threshold for speech in some
tests.

a. attenuators b. transducers

c. signals d. spondees

7. This hearing aid costs .......... $ 100; really I don’t know its exact

price.
a. readily b. roughly
¢. originally d. specifically
8. This lecture would be .......... only to an expert in computing.
a. intelligible b. responsive
C. zealous d. irritable
9. They explored every .......... but could not find a solution for this
financial problem.
a. loudspeaker b. transducer
C. vibrator d. avenue
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. wi y opriate fo
B. Fill in the blanks with the approp rms of the Worg,
given.

1. apply -
applicants ‘o i
a. There were 250 ... for this job.

q application
b. Have you filled in the e A form for a new passport?

5 go 5 applied
¢. Scientific advances are often .5 0.0 ...

d. The questions in the second part of the form .7777 only ¢,

married women.

2. aware

..........

presence of a speech signal can be heard 50% of the time.
3. calibrate
a. This work is of a very high .caliber.

b. Recorded materials always have aC2llPratedg;op a1

calibration o am  dh .
c. Once™".00000 , protect the tips of needles against dropping on the

floor, sink, or bottom of bottles.

4. corroborate

: corroborated
a. Someone who saw the accidenf - o the driver’s statement.

corroborative

b-To prove his innocence, his lawyer should offer some ..

evidence to the court,

c. corroboration e
The™ +++. O pure-tone thresholds can be provided when

spe :
. peech reception threshold serves as a measure in our test.
S. interrupt

a. The calm of the night wasmterrumed by a loud bang.
b. I am studying for a lecture

s, interrupt ;

C. A lof of INterruptions tomorrow, so don’t "\ Rl me
e P, have prevented me from finishing my job. .
- 10 calibrate (he i first stef?

are (o Se]ect the ) .
o ¢ C appropriate Input device and set the ...~
le Constantly “op» Saiiit iterupter
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applicants

application

applied

apply

aware

aware

awareness

caliber

calibrated

calibration

corroborated

corroborative

corroboration

interrupted

interrupt

interruptions

interrupter


tain
CEL _ _ obtained
a. He said the police had .......... this information by illegal means

b. Those conditions no longer .obtain

c. I am sorry sir, that type of car is no longer . Obtainable

---------- .

7. repeat
. repeating |
a. History seems to be .......... itself,

the time.
. repetitive  repeated
G 08 oniis e speech bothers me.
. : : tati
d. This accident is a'hocr v of one that happened here three weeks
ago.
8. refer

a. Let me just ..refer... to my notes to find the exact synonym of this

----------

word.

; f ) .
b. A list of fa. fa.r.e.r.]??sare written at the end of the article.

C. Fill in the blanks with the following words.

acceptable children level live-voice
patients presenting recorded fime
typical standardization s . 3t

Spondaic words may be presented to the patient using readily available

'¢corded materials or by monitored live voice,
*Poken into g microphone by the audiologist who
evel on the audiometer’s VU meter. Recorded material is

.......... the stimuli by monitored live voice is also

Crmas Ay s

: "MPared to monitored live voice testing, -+ i
. : " neech signa

“Uer contro] oyer the '€ve!.... and quality of the speech sig

oooooooooo

which means the words are
monitors his/her voice
preferred for SRT

.........

s being
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obtained

obtain

obtainable

repeating

repeat

repetitive

repeated

repeatation

refer

references

reference

referee

استاندارد سازی

presenting

acceptable

recorded

level


5
. standardizatié n
\tient, as well as the obvious benefits of greater

presented to the p: ; live voice '
o e i ive v ‘
On the other hand, the flexibility afforded by monitored /.12 festing jg

. pati ;
: antie ) IR oo onis who require a :
often desirable or essential when testing q ny king - |

.~ typical ¢ S : |
modification of the test procedure. YPICZ. .. examples are elderly Patientg

time .... to respond than is provided on the recording

----------

not limited to patients who have special needs.

D. Put the following sentences in the right order to form 5
paragraph. Write the corresponding letters in the boxes

provided.

a. To express in other way, an open-set item is much like a fill-in
question and a closed-set item is much the same as a multiple-choice
question.

b. An open-set format means the patient must respond without any prior
knowledge of what the possible alternatives might be.

¢. In contrast, a closed-set format means the patient is provided with a
choice of several possible response alternatives.

d. So, various different kinds of speech material were used for this

purpose,

- The most commonly used materialg for clinical speech recognitio?

testing are monosyllabic words that are presented in an open-set

format,

Speech  recognition tests were originally devised to assess e

effecti :
veness of telephone and radijo communication systems.

2 3 4 5 g

I f d
e b c a
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patient

typical

time
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Section Two. Further Reading

——————

Comfortable and Uncomfortable Listening

Levels for Speech

The most comfortable loudness level (MCL) for speech is the hearing level
at which the patient experiences speech material to be most comfortable, that
is, where he/she prefers to listen to speech material. The basic method used
in MCL testing involves adjusting the hearing level of speech until the
patient indicates that it is comfortably loud. “Continuous discourse” speech
material is often used for obtaining the MCL, although spondees and
sentences are also usable. The “continuous discourse” is usually a recorded
selection of some prose material. Relatively uninteresting selections are used
so that the patient can concentrate on the perceived level of the material
without being distracted by its content. Continuous discourse material is also
known as “cold running speech” for this reason.

As they try to find the MCL, new clinicians learn rather quickly that
many patients seem “unreliable” or even “uncooperative” because they
report comfortable loudness at several hearing levels. This experience 18 not
an example of patients trying to give the audiologist a hard time. On the
contrary, jt demonstrates the important concept that the MCL is really a
*ange of levels instead of a level. _

The uncomfortable loudness level (UCL) for speech is the hearns
leve] which the patient considers speech material to be uncomfortably
loud. The same kinds of materials used for measuring the MCL for Spccfh
are algg applicable to the UCL. When testing for the UCL, it is impo.rtam tor.
the patieny 0 understand that he/she should indicate when the experience ol

i i ; istinction bec
Siduony becomes uncomfortable. This is an important distinetic
fortably loud rather than

117
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We are ! .
1€ Interested in when the sound becomes uncom



{o endure pain. In other words, we are concerneq with

the patient’s capacity '
ce an uncomfortable auditory eXperience a
s as

sound levels that begin to produ

opposed to the ractile sensations (e.g. tickle, feeling, pain) associateg with

. 8 e | 1 [
the highest tolerable sound intensities. For this reason, uncomforigy,

loudness level” is preferred over other terms that include words like

discomfort and tolerance such as loudness discomfort level, tolerance level
or threshold of discomfort.

The range in decibels between the patient’s SRT and UCL is called the
dynamic range. It is, in effect, the patient’s usable listening range. Fyr
example, if a patient has an SRT of 15 dB HL and a UCL of 100 dB HL,
then his/her dynamic range would be 100 — 15 = 85 dB wide. This means
that the patient’s hearing can accommodate a range of sound intensities that
is 85 dB wide. One of the major problems faced by many patients with
sensorineural hearing loss is that their thresholds are elevated but their
UCLs remain essentially unchanged, which results in a constricted dynamic
range. For example, a patient’s SRT might be elevated to 65 dB HL, but
his/her UCL might still be 100 dB HL so that her dynamic range would be
100 - 65 = 35 dB wide. Notice the difference between this situation and the
prior example. There would be no problem “fitting” the wide range of
intensities in the real world into a usable (dynamic) listening range that is 8
dB wide. However, the patient in the second example has a usable listening
range that is only 35 dB wide, which is too narrow to accommodate &

range of intensities found in the real world of sound. Imagin® e

implicati : ) .
p tions of a restl‘lcted dynamlc range for heal‘ing aid use. Alnplltylﬂv‘

sound levels so they become audible (which is desirable) will also cause

many s 110,
C Y sounds fo exceed fhe patient’s UCL (which is undes"““bm
ons : -- !
eauently, i addition to amplifying them, we must also try to “S4%

the wide range of reg| ’

ic
"WOI‘ld sou s . r dynmll
range, nds into the patient’s narrowe

Getfund
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srehension Exercises

Comj

A. Put «T* for true and “F” for false statements. Justify your

answers.

T 1. To test the MCL, the hearing level of speech should be adjusted
until the patient states that it is comfortably loud.

T . Cold running speech is often used for getting the MCL.

_T... 3. If interesting “continuous discourse” is used for obtaining the
MCL, the patient cannot focus on the perceived level of the
material.

...F... 4 Uncooperative patients are those who try to give their
audiologist a hard time.

F . Different procedures and materials are used for measuring the
MCL and UCL for speech.

.F... 6. An audiologist is usually concerned with tactile sensations
related to the highest tolerable sound intensities when he/she is
testing for the UCL.

wido: 7. The patient’s usable listening range is called the ‘dynamic
range’.

A . A restricted dynamic range OcCCUIS when the patient’s SRT

4 increases but his/her UCLs remains unchanged.

.......

. When testing for the UCL, the audiologist is interested in the

patient’s capacity to tolerate pain.

B. Choose a, b, ¢, or d which best completes each item.

L All of the following materials are usually applicabl

e in testing for

MCL gxcent ...iiivii ;

a. a recorded selection of some poems

b. “continuous discourse” speech material
€. spondaic words

119 % ,
d. “cold running speech” selections
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ine Srefers Lo .......... ;
2. ‘It in paragraph 2, line 5 refers

120

- One of the most

a. the important concepl
b. a range of level |
¢. the experience gained from unreliable patients

d. an example of patients trying to give their audiologist a hard time
In paragraph 2 the writer attempts to demonstrate that ... )

a. the MCL is, in effect, a comfortable loudness level

b. the MCL for speech is actually a range of hearing levels

c. new clinicians have used new methods in MCL testing

d. unreliable patients usually attempt to bother their audiologist

. When testing for the UCL, clinicians .......... :

a. are interested in sound levels beginning to produce an uncomfort-
able auditory experience

b. are concerned with the highest tolerable sound intensities

c. pay much attention to the threshold of comfort

d. are concerned with the patients’ tactile sensations

. All of the following materials can be used for measuring the UCL

except.......... u
a. boring “continuous discourse” proses

b. two-syllable words having equal emphasis on both syllables
¢. “cold running speech”

d. monosyllabic words presented in an open-set format

Important problems of many patients N
sensorineural hearing logs is that their .

-----------

a. speech recognition threshold remaijns unchanged

b. uncomfortab]e loudness levels usually increase

C. most ¢
omfortable loudnesg levels remain constricted

dd ' : ange ©
Ynamic range is too restricted to harmonize with the ™"

g .
ntensitjes found in real-world sounds
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7. The best title for the last paragraph could be ¢ ’

(98 )

00 9 SN W A

- What causes a major problem for m

- How can an audiologist help the pati

..........

a. The Range of Sound Intensities
b. How to Amplify the Sound Levels
c. Dynamic Range for Speech

d. The Range between the Patients’ SDT and UCL

. “Them’ in the last paragraph, line 20 refers to .......... .

a. audible sounds
b. sound levels
c. real-world sounds

d. implications of a restricted dynamic range for using hearing aids

Write answers to the following questions.

. What is the most comfortable loudness level?
. Why should uninteresting proses be used for obtaining the MCL?

. Why do many patients seem unreliable to clinicians trying to find the

MCL?

. Can you define uncomfortable loudness level?
. What is an uncomfortable auditory experience?
. What is the dynamic range?

- How can the dynamic range be calculated?

any patients suffering from

sensorineural hearing loss?
ent mentioned in the second

Cxample?
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Section Three: Translation Activities

A. Translate the following passage into Persian.
Assessing Speech Recognition

There is a readily understandable distinction between the thresholq f,
speech and the ability to understand the speech that is heard. Consider
following complaints expressed by a variety of hearing-impaired patients: |
can hear speech but I can’t understand it”; “words aren’t clear”; “speech
sounds muffled [or distorted]”; or “I mistake one word for another”. The
common theme here is that the speech heard by the patient is lacking in
intelligibility. This problem is experienced in terms of inaccurately-received
messages and/or reduced clarity. Speech recognition measures have been
used in every phase of audiology such as (1) to describe the extent of hearing
impairment in terms of how it affects speech understanding, (2) in the
differential diagnosis of auditory disorders, (3) for determining the needs for
amplification and other forms of audiologic rehabilitation, (4) for making
comparisons between various hearing aids and amplification approaches, (9
for verifying the benefits of hearing aid use and other forms of audiolog®
rehabilitation, and (6) for monitoring patient performance over time for
either diagnostic or rehabilitative purposes.

B. Find the Persian equivalents of the following items and wri¢
them in the Spaces provideq,

I amplifying soung levels ez u”ﬁ" ---------
- 3 audiologic rehabilitation i 58 GRS e

....
------------

3. bone vibrator

e

.o
.

-------------

4. dynamic ra g,

""""""""""""
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توانبخشی شنوایی شناسی

محدوده پویا

 تقویت سطوح صدا

ویبراتور استخوانی


S

interrupter switch

6. most comfortable loudness level (MCL)

7.

8.

9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21

pure-tone audiogram

speech audiometer

speech audiometry

speech awareness

speech detection threshold
speech discrimination score
speech intelligibility

speech mood

speech recognition score
speech recognition threshold
spondee threshold

tactile sensations
uncomfortable loudness level (UCL)
VU meter

word recognition score

..............................
..............................
..............................
..............................
..............................
..............................

.............................
..............................
............................
..............................
..............................
..............................
..............................
..............................
..............................
...............

..............................
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آگاهی از گفتار

آستانه کشف گفتار

امتیاز تمایز گفتار

وضوح گفتار

حالت 

بازشناسی

آستانه دریافت گفتار 

احساس لامسه

سطح ناراحتی بلندی

حجم سنج صدا 

 امتیاز بازشناسی واژه

کلید قطع و وصل

سطح بلندی راحت

اودیوگرام تن خالص

ادیومتر گفتار

شنوایی‌سنجی گفتاری

امتیاز بازشناسی گفتار


Unit 6
Section One: Reading Comprehension
Speech Audiometry

QU 5 siagaal

English: As the principal avenue of human communication and interaction, it is clear that
speech is the most important sighal we hear. Consequently, the pure-tone audiogram
provides only a partial picture of the patient's auditory status because it does not give any
direct information about his/her ability to hear and understand speech. To find out how a
patient hears speech involves testing him/her with speech stimuli, and this process is
called speech audiometry.

Gl NS yiage S AS il g ) (Sl Jalad g ol ) o)y G il ¢ U aS Ll i e b dan
s Cuman g ) (S s sl el (Pure-tone Audiogram) oalla o5 ol K sl cdadii 53 oy gifi e le 4S

4 QUK (S 5 pand )3 o) il sie Jl o eadiee e Dal |5 <30 431 ) las(Auditory Status)
(Speech L;j.’mﬁdud)uu \J _9\ 20 SJMGA \J Jl:xsic\_a}ﬁé JL&&.\J,}@.U\L“S_\J‘ LS‘,)" LA ed Cud

258 o2ali (Speech Audiometry) S (5 e gadl 2l 8 () 5 <3S (50 IStimuli)

English: The instrument used for speech audiometry is the speech audiometer. Although
devices designed specifically for speech audiometry were used in the past, this function is
now incorporated into general-purpose clinical audiometers. The speech mode (or the
speech channel) of the clinical audiometer includes the following components: (1) various
sources of recorded speech material such as a tape deck, compact disk (CD) player, or
even a computer; (2) a microphone for live-voice testing; (3) an input selector to choose the
desired source of the speech material; (4) an input level control, which is used with a VU
(Volume Unit) meter to ensure that the speech sighals are at the levels necessary for them
to be properly calibrated; (5) an attenuator to control the level of speech being presented to
the patient; (6) an output selector to direct the speech stimuli to the desired output
transducer; and (7) output transducers (earphones, loudspeakers, bone vibrator).

)l 2l (Speech Audiometer) Jlﬁg gl €2 gl e oaldi _)Uég e gl (g) yaS ‘sé\.i_“wa; u"""Jlé Aax 4
carid S ol 8 saliiul 3 e 21 g0 00 al yha HUK 5yl gl (51 abaia) ) shady 4SS elSiuy 413Xy aa Q)
S clla, cal sai aled) s ) shaiaxia (Clinical Audiometers) il sW sie sl 5o Culid ol ) 9iS1 L)

cilide alia (1) 1l ) ) a) Jeld Sl yie s (Speech Channel)) S JUlS L(Speech Mode) (
L osadl 6l Gsds S (V) 4l in L (CD) s2_rdd Souud s235S R ¢ ) 53 S aiile oadlasia (5 UK 5

3 e slhae aaie SR ) (INput Selector) w2, s s3iSalatil (V) ¢ (Live-Voice Testing)edi) slaa



/Volume Unit) lxa aaa sl s VU (Uie b ol s 4S (Input Level Control) 250 s zdas J S (F) ¢ i
zasa (Calibration) ¢ ssl yullS ) a3 7 shas )3 UK Gladli&un 2 53 duala Gliselal U 3 58 0 ool
o> oSlAT (7) ¢ jlag 4 sadadl i U mda J 5K 5) s (Attenuator) saiiScipmai (8) il ) 3
(Output o> 5532 Wl (V) 5 fsthe a5 & Jase 4y 5 UK WS jne Culaa 5) 3(Output Selector)
(Bone ) saiul s ilxi ) 5 (Loudspeakers) Kaili « (Earphones)osw JsliTransducers)
Vibrator).

English: These components are illustrated in Figure 6-1. In addition, there is a monitor
earphone and/or loudspeaker (and level adjustment) to enable the audiologist to hear the
speech signals that are being presented to the patient. Because speech audiometry is
generally done in a two-room testing environment, there is also a patient (response)
microphone that leads to an earphone and/or loudspeaker in the control room so that the
audiologist can hear the patient's responses.

i o) yad 4) Kaily L/ 5 sivle () sian (S oGl o sDle ailoadi saly (L& 72) IS 50 ) ) s e ld daa i
5 e s 4S Lail 31 2 g e g5 e ) ) Jlan 4n 4S 1 (sl sl 8 2l g (WS ) 538 B o la 3 g (pdas
(Patient Response Jlas gl ()i 5 Sae K3 03 g o ala) 4851 53 () ga 5l asna o 53 Y gara J

U 2 sdise Juaie (Control Room) JiS 36l (s Kaily L/ 5 () s 434S 2 )l 35a 5 miMicrophone)

s | by slagaly 2 sy (il ol sid

English: Recall that clinical audiometers have two channels, because we sometimes need
to present a signal to one ear and a masking noise to the opposite ear, or we might need to
present different signals to the two ears on certain kinds of tests. The same thing applies to
speech audiometry. Thus, a separate speech mode is provided for both channels of the
audiometer. This allows us to send speech signals (not necessarily the same ones) to the
two ears. Similarly, we might use one channel to present a speech test to one ear and use
the second channel to present a masking noise to the opposite ear.

iR S0y JU S ala s (AR ) cativn JUIS 50 (511 (il (sl i gl 4S gl 2y o oma 8 A
oald sl sl (A 0 2L a3Vl Sas by e 1) Jiis 5 8 4 (Masking Noise) il 358 5
DU il S el s S e B b JUE (5 yia sl 50§ geinsa (pad adieh (R 50 40 ki sla U

(s Lag 3l 4) (s (sla I8 a3 e OISl Lol Cl Canad 008 iy e saal JUIS 52 (5150 4i8laa

JUIS 3l 5 (iR 8o an SR G sa )l 4 (g0 JUIS S0 ) il (San ey i pa 40wt Jla)) B8 50 a0 )y

S ool e i K 4y SasSala 358 4310 (510 a5



English: Calibration of the test materials is a necessary technical step in speech
audiometry. Recorded materials always have a calibration signal, which is usually a 1000-
Hz tone. The first steps are to select the appropriate input device (e.g. the tape deck) and
set the interrupter switch to the constantly "on" position. The recorded calibration tone is
then played while watching the level indicated on the VU meter. The input level dial is then
turned up or down until the level of the calibration tone is at 0 dB on the VU meter. That's all
there is to it. The input level control is kept in this position as long as this recording is being
used. Now stop the calibration recording and proceed to administer the test materials on
that recording. It will be necessary to recalibrate whenever you change recordings or move
the input level dial. In practice it is desirable to calibrate the test material before each use.

DU (5 yia sl )3 (55 0 S8 A8 S (Calibration of Test Materials) Ose )l 2 se ¢ swl yallSs oo & 4as 3
Lol gl sl 538 Ve v e 0550 Y gare 4S ATt G s ullS s S ()10 s saddana ol ga sl
&5, (Interrupter Switch) exiiSadad 3IS axdasi 5 (L) 55 S Dlie) anlia 5355 5 ol&iiusd il ;) axi e

VU Jie 550 sadoalaglis mhass Jls lad 50 5 35800 i3y ealilania () sandl 3l (55 Qs (313 @09 pp Sl
O gl U 2 55 e 0238 ya (s b YU 44 (Input Level Dial) 2505 zdass Juo pums 2 g3 e 48 £ ey 35

3 g ge oaldind Javia ol 5148 (e U a5 gl J SS Gl (IS (s au 0 VU e 650 dB ¢ 40 Ol S
O 50 O30l Ase sl oa) a5 1S Gl g | O gl S Jania (i (052 g e ABE1D 480 CupaB g (pen 2
Qe O sialHallS Gl a3V S e s ) G255 g Ja b ama e ppad |l aS Jh 0 a5l haus

A sdiga dgna o) Jb 8 )l (5e )l 350 03 S el cdas 3 ol

Thresholds for Speech

DU slaaitind

English: The threshold of a nonspeech signal such as a tone has a clear meaning; itis the
level at which the presence of the sound is just audible. However, the threshold for speech
can mean the lowest level at which speech is either just audible or just intelligible. The
lowest level at which the presence of a speech signal can be heard 50% of the time is
called the speech detection threshold (SDT) or the speech awareness threshold (SAT).
In contrast, the lowest level at which a speech signal is intelligible enough to be recognized
or identified 50% of the time is the speech recognition threshold or speech reception
threshold (SRT).

A aa dga s O D34S adan Jim £ il sline ¢ e U e JUS s S alinlz o A i
Al s ouid JlE au g b o o i aS adly oadas 0 ol e 4 230 i U Al L) cand gand Ji8
Al €355 0 0305 @l 50 O 7 (IR Sl G 25m s O 02 48 adans Gy S0l ol Ohegd QB iR
(Speech Awareness i &K 4liul | (Speech Detection Threshold / SDT) U (adlis



Causl agd QB 8S o il 4y (o i JU&us () 50 48 adaws 0 ol «Jilie )2 25w saliThreshold / SAT)
L (Speech Recognition Threshold) JUi oalidijl Adlial c3 gl sald (anddi by olllis adl g 047 1
., L (Speech Reception Threshold / SRT) Jud€ il ja Adliui

English: The SRT is usually obtained by asking the patient to repeat spondee (or spondaic)
words, which are two-syllable words that have equal emphasis on both syllables such as
"baseball" or "railroad." Spondaic words lend themselves well to this use, because a very
small intensity increase causes the recognition of spondees to rise very rapidly from 0% to
100%. The SRT has also been called the spondee threshold (ST) when measured with
spondaic words (ASHA, 1979). All of these terms are readily understood in the field, but
speech detection threshold and speech recognition threshold are the preferred usage
(ASHA, 1988).

(Spondee / Spondaic Words) ¢sissad ClalS ) S5 () slaw ) ol 3 50 L Y sanar SRT (o8 dan i
"railroad". L "baseball” xile i3 Laa 53 58 5 (s sle Sl 4S dtiin ad g0 LS () )] e Conn 4
A 2 pdiee o g Jaa il )3 S o€ b il 381 S5 ) cailanlie s 2 IS Gl (5 (0 sl LS

(3 gioa (5 e 3l (52 ) LS L aS e ) (rimad, SRT ey Voo 7 dn o7 ) oo s 40 Wi gl sl Sl
Ol o cladlacal ) 4ar), YAV ¢ (ASHAC 025 02l 30 (Spondee Threshold / ST) s saw! 430
¢ (ASHAX I 5 szl 5 308 Sl lad jl adliad 5 s (andds adlinl Lol caiload 43S 3 sdds 0 ) 9

).) AAA

English: Speech detection and recognition thresholds should be different, because the
SDT depends on audibility alone, whereas the SRT requires the stimuli to be heard and
identified. This expectation has been borne out repeatedly by the finding that the average
SDT tends to be roughly 7 to 9 dB lower (better) than the mean SRT. Cambron et al. (1991)
found the mean SDT-SRT difference to be 8 dB for a male talker and 8.2 dB for a female
talker.

O3 oI 43 Lk SDT |y candly chgliia K0Sy b aly U (il 5 JU [and & (glaailivl: o 8 e 5
G 22 R d aa 5 2055 020k a8 WS jae 4S Gl o 3liue SRT 4S s 3 sl 4 5 (Audibility) o
sl SRT 0ilae ) (ige) ioabs dB 4 5 Y Ly SDT (8lse i ce ol 4S o2 s laasily Ly bl las
dBA.Y ) o2l 5l sdB A e 02y £ (5) 0 SDT-SRT sl (p&lae 4S sty 33 (1491) ol Sad 5 (5 alS

Sl

English: The speech reception threshold has several clinical functions: (1) to serve as a
measure for corroborating pure-tone thresholds, (2) to serve as a reference point for



deciding on appropriate levels at which to administer supra-threshold speech recognition
tests, (3) to determine hearing aid needs and performance, (4) to ascertain the need for
aural (re)habilitation and progress in the management process, and (5) to determine
hearing sensitivity for young children and others who are difficult to test. The speech
detection threshold is generally used when an SRT is not obtainable.

ol G5 slaaitivd 2l ) s Jlma Ol sie 4a (V) 1200 (Gl 2 SIS Gaaia UK il 5o adliadz o B dan 5
sl al Gea ulia 7 sha (i ) » (Reference Point) ga s 4kl o)) sie 43 (Y) ¢(Pure-tone Thresholds)
Ol ol 6V (7) ¢ (Supra-threshold Speech Recognition Tests)cshilivls s U owlis b sl s )

(Aural () sis (330 5 43 Ol cpaad ) (F) €0 28k (L3 5 (Hearing Aid) o 4

o s Gl Cpnd 5] (8) 5 ¢ lan Cupate 21 3 )0 < a5 8 5 23 S840 5§ URehabilitation)
Y sane U e Al Gl ) s gl el 4S ool 81 sl 5 Juwja oS3 S 3 (Hearing Sensitivity)
il (5 5Re 3l JiE SRT A4S 2 i e sl e )

(Gelfand, 2001)

Section Two: Further Reading

(ohias dalldaa ;g (Al

Comfortable and Uncomfortable Listening Levels for Speech

G o)y caal U g caal oIl 7 gl

English: The most comfortable loudness level (MCL) for speech is the hearing level at
which the patient experiences speech material to be most comfortable, that is, where
he/she prefers to listen to speech material. The basic method used in MCL testing involves
adjusting the hearing level of speech until the patient indicates that it is comfortably loud.
"Continuous discourse" speech material is often used for obtaining the MCL, although
spondees and sentences are also usable. The "continuous discourse" is usually a recorded
selection of some prose material. Relatively uninteresting selections are used so that the
patient can concentrate on the perceived level of the material without being distracted by
its content. Continuous discourse materialis also known as "cold running speech" for this
reason.



7 « )3 51 (Most Comfortable Loudness Level / MCL) lxa sail pac ¢ icial) ;o g das i
D3 g 548 adan g £35S e 4 pad (Seae lla Gy a5 UK 2 ge 0 53 Jlen 48 Gl (gl 538
Gl ey bl 51 o aadati Jul MCL @sa ) o odliad 3y 5a (ouli) (555 280 (5K (5 )18 2 5o 4y

lels (Continuous Discourse) 4w sy iy (5 Jai ol o ol il ) LA 6 il 4 s 1€ 23le ) jlay 4S
i oaliinl B8 55 Sl 5 (Spondees) i sp) GlalS din 8 03 e 0aliind MCL sl s 4 ) 0
ey 15 23 98 0 A I3anS T A ol S sie (A Sl sadilasia GRS Y sane gy UKy

L s gy U ) g ey (et 4y S g |y Gl ga O (s sine 48 (52 2SS e ) g 0050 )0 oy i gy

Asde 4:3lid 3ws (Cold Running Speech) 2w sl )iy ol

English: As they try to find the MCL, new clinicians learn rather quickly that many patients
seem "unreliable" or even "uncooperative" because they report comfortable loudness at
several hearing levels. This experience is not an example of patients trying to give the
audiologist a hard time. On the contrary, it demonstrates the important concept that the
MCL is really a range of levels instead of a level.

(5 ke 48 2y e ) e pas 4y c2ihad MOL (5l (510 (3 50 J1Se 6 ol (laadic 48 al&ia: (puald daa i
5l gl e )3 ) Sl il ) ) e e R4 (S ey Sa b i) BB ey ol les )

& sa 50 Oal coSie s (Sl 535 IS 38 )l 5 (1 ) olen D 31 (sl g 4y ) a1 R
oaddia mhu SOad Gl mshu o) gane SO adl gy MCL M3 oa LS 1) (caga o sgda

English: The uncomfortable loudness level (UCL) for speech is the hearing level at which
the patient considers speech material to be uncomfortably loud. The same kinds of
materials used for measuring the MCL for speech are also applicable to the UCL. When
testing for the UCL, it is important for the patient to understand that he/she should indicate
when the experience of loudness becomes uncomfortable. This is an important distinction
because we are interested in when the sound becomes uncomfortably loud rather than the
patient's capacity to endure pain. In other words, we are concerned with sound levels that
begin to produce an uncomfortable auditory experience, as opposed to the tactile
sensations (e.g. tickle, feeling, pain) associated with the highest tolerable sound
intensities. For this reason, "uncomfortable loudness level" is preferred over other terms
that include words like discomfort and tolerance such as loudness discomfort level,
tolerance level, or threshold of discomfort.

b )3 ) (Uncomfortable Loudness Level / UCL) saiiScia) U s aily phacs o das i
DU MCL (580 )il (5) 31 48 (53 50 & 5 Slad g oo 02038Ca JU ) (5 )UK 0l ga () o ey 48 Cun) () ) 525
ade) 1y (e y Al iy ey 4S Canl age « UCLOsa ) a8 ol (558 IS4y W8 55 UCL ) e ¢ sioe 0liin)

laa a8 At Sl y Jlia ds led ) 2500 Cuaal bl () 3585 0 028K HU (Sl 0 laia (saily 4y a5 48 2K



g s aS a )l S e Ssa s bile 8o &lie 4r a0 Jaad 5o ey (U5 40 2 9 e s2uiSCa] s
L 4S (33 eobnl Sl x55La)(Tactile) meselilabonl Jilia )3 (XS pa o35Sl i /i d jad <SG Slal
Db 4y o oS U g2l mhaiy #aial (s (s 4y 250 of jed Jead JUB S pea slachad op VL
O 2 gl e 031 a3 21 e o2iul(Tolerance) desd s(Discomfort) s/ bk SWS ) 4S8 Sadlaa)
a/ b 4iliv/ ¢ (Tolerance Level) Jesi zbu « (Loudness Discomfort Level) sl s/ )l el alea
(Threshold of Discomfort).

English: The range in decibels between the patient's SRT and UCL is called the dynamic
range. It is, in effect, the patient's usable listening range. For example, if a patient has an
SRT of 15dB HL and a UCL of 100 dB HL, then his/her dynamic range would be 100 - 15 =
85 dB wide. This means that the patient's hearing can accommodate a range of sound
intensities that is 85 dB wide. One of the major problems faced by many patients with
sensorineural hearing loss is that their thresholds are elevated but their UCLs remain
essentially unchanged, which results in a constricted dynamic range. For example, a
patient's SRT might be elevated to 65 dB HL, but his/her UCL might still be 100 dB HL so
that her dynamic range would be 100 - 65 = 35 dB wide.

Ol L2300 020U (Dynamic Range) Seabisd 03933 « jlan UCL 5 SRT O (sl 02 5350z (oua 8 4 i
UCL 5dB HL Y0 b Ll 5 SRT (sbew 81 eJlia (s .ol law oaliiad (8 (gl o il cadl 5 )3 cod g2na
)il A8 Culime Gl () D WA dB A = 10 — Vv gl Sl sdgaaa (Al Al dB HL Y v Ll
O sk 48 haal A 1 (S0 08 2 1) dBAS (e 4 s lacind ) (sled sane il S ey
4S Gl o) 2t 5 055 O L (Sensorineural Hearing Loss) siac ows (ol 53l (5alS 44 Dlise () jlan
515 8 (Sl 03 gana 4y jaia el ) 48 i€ ai St Lild Wl UCL W) b e (i) 380 (bl g8 (glaadlind
4L dB HL )+ + Glised 5l UCL Wl ey Gl 381 dB HL 78 42 ol (San Loy SUSRT e sl 25300
NDa R AIBYO =70 = Vv o) Sl edganaaS 55k

English: Notice the difference between this situation and the prior example. There would
be no problem "fitting" the wide range of intensities in the real world into a usable
(dynamic) listening range that is 85 dB wide. However, the patient in the second example
has a usable listening range that is only 35 dB wide, which is too narrow to accommodate
the range of intensities found in the real world of sound. Imagine the implications of a
restricted dynamic range for hearing aid use. Amplifying sound levels so they become
audible (which is desirable) will also cause many sounds to exceed the patient's UCL
(which is undesirable). Consequently, in addition to amplifying them, we must also try to
"squeeze" the wide range of real-world sounds into the patient's narrower dynamic range.



22 ik aa 0l Loy ) (e a2 580 e 50 1) (8 Jle 5 Cumaa s Gl G 5l a5

Jle 53 lay Ll alai sa s dB AD (e 4y (Selind) ool BB (5 )luid o Jiul (SG )a (aBl 5 sl glachad
G o3 sma 8 K 1 53 6l ol 52,00 (e dB YO e AS il gloaliind B (5 laid o i€ () Hla a5
Sans ) oaldiual () yo )y o2dd gana Salin 00 gana S sladdly (i) 2S i laa 285 Loy )3 2 ga 5e
Giely Cpinad (Gl o gllae 4S) 03 g8 Gaid Q84S gas U (S e 7 shas Cny o8 0 ) suai(Hearing Aid)
G Al alaa sl o sdle cail Ho | (Cod slhaeliaS) 21y ) )8 jlan UCL )l blaa ) 5 ks 3 s
AES oa iy Jlan yicSo b Sadlin 03 gana 3 1 28l 5 sl s laa 53 il (ol aiS

(Gelfand, 2001)

Section Three: Translation Activities
dan A SRS T By
Assessing Speech Recognition

B[t Ay PR PR g

English: There is a readily understandable distinction between the threshold for speech
and the ability to understand the speech that is heard. Consider the following complaints
expressed by a variety of hearing-impaired patients: "l can hear speech but | can't
understand it"; "words aren't clear"; "speech sounds muffled [or distorted]"; or "I mistake
one word for another". The common theme here is that the speech heard by the patientis
lacking in intelligibility. This problem is experienced in terms of inaccurately-received
messages and/or reduced clarity. Speech recognition measures have been used in every
phase of audiology such as (1) to describe the extent of hearing impairment in terms of how
it affects speech understanding, (2) in the differential diagnosis of auditory disorders, (3)
for determining the needs for amplification and other forms of audiologic rehabilitation, (4)
for making comparisons between various hearing aids and amplification approaches, (5)
for verifying the benefits of hearing aid use and other forms of audiologic rehabilitation, and
(6) for monitoring patient performance over time for either diagnostic or rehabilitative

purposes.

3 sl ge o 4S (5 € (S 3 Uil 55 5 (Threshold for Speech) UK ailiul fu agh B8 s o & dan 5
o agdie ol (Hearing-Impaired) ‘;:\j.q.&es BIEN calide ) jlap o g3 aS | 5y LSS 2l e

4 [oa.&a_k:a_);i Lu] SRS JUK» € AT c..'a\; SlalSyy E«Y-..A@é..' I O‘ (‘a.l\‘gs‘sAJ L) (’J"":“ 5} _)Uég fa-"\)l\"_;a» JJ)J;A
JLA*A\SLQJUKA\SQMd.}\QQM&\J}L&«Q}_«eJ;\g‘_,’_AaL.ﬁﬁ.\&ﬁJAASQ\Jc\AS@»LJE«AMJGA).L'.A
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)5 L IS Calaal () le) sk 3 Jlen 3 Sdee (il (7) s ¢SRS ) 5l a0



Unit 7

Section One: Reading Comprehension

Hearing Screening in Children

Screening is the process of applying certain rapid and simple tests,
examinations, or other procedures to generally large numbers of persons
which will identify those persons with a high probability of a disorder from
those who probably do not have the disorder. A criterion measurement cutoff
point is always involved, below or above which the disorder is suspect.
Screening is not intended as a diagnostic procedure; screening merely
surveys large populations of undiagnosed and typically asymptomatic e oy

persons to identify those who are suspected of having the disorder and who

| e Aishe cread i (S0 .
require more elaborate diagnostic procedures. Persons identified with
w

positive or suspicious findings are referred to their physician for diagnosis
and, if necessary, appropriate treatment,

Because hearing impairment is relatively invisible, hearing screening
tests have been in use for at least 60 years to identify children for further
auditory evaluation, Screening for hearing loss in U.S. public schools has
been in practice since the 1930s, and nearly every state has some¢ sort of
mandated hearing screening program to identify children with educationt®
l;andl.cal.) ping hearing impairments. The literature of audiology abounds et

esenpions of various group and individual hearing tests designed fOr we'?

sch i : i
ools, dating from (he introduction in 1927 of the Western Electr'® 4
Eroup speech {est. Currently

through some type of coordinat
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بدون علامت

جزئی تر هم معنی میتونه بده 

Highlight
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school-aged children is conducted in nearly all U.S, states,

Sereening for disease as carly as possible in a child’s life is now an
accepted public health mandate. In a separate focus of hearing screening, the
past 35 years has seen hearing screening programs for newborns developed
to identify those newborns with hearing loss so that habilitative measures
can be instituted. The historical development of hearing tests for infants has
evolved from early behavioral observation techniques to today’s
sophisticated physiologic hearing screening technologies. Out of
approximately 4,000,000 live births in the United States each vear, it is
estimated that 10% are at risk for congenital hearing loss. Of these infants,
30-50 of every 1000 are hearing impaired.

A more difficult problem has been the development of simple, efficient,
and valid hearing screening techniques for young children between 2 and 4
years of age. The effect of mild to moderate hearing impairment in this age
group has been shown to be detrimental in speech/language development,
but no hearing screening technique has gained universal acceptance for use
in Head Start Programs, primary care physician offices, or public or private
Preschool grades.

Inasmuch as a wide variety of material relative to all aspects of hearing
screening in children is presented, it is useful to look at the philosophy of
SCreening from the vantage point of all the health sciences. A great deal of
effort has been expended by public health agencies and epidemiologists (0
analyze the performance characteristics of all types of screening procedures.

The following two aspects of screening philosophy are relevant ko _lhc
“urent discussion of screening theories and how they Tolate ¥ hcm."ig
“ONservation programs: (1) the selection of the disorder or disease, and (2)
the valuation of (he screening procedures. The first question that must be
éSked 18 Whether there should be a screen for a certain disease. If fhc answer
' yes, then specific criteria described below should be applied to the

aelection of disorders.
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Occurrence Frequent Enough or Consequence Serious Eﬂough o
ceurre

V { Mass Screening. How prevalent is the disease in the Populatiop (,
Warrant Mass &

be sereened? Some balancing of cost with the number of“children Who hay,
the disease must be made. Cunningham (1970) STatefl, From the pojp of
view of a public health program, in order to JUStlfy‘ a ma?s SCFeening
program, the condition must be reasonably frequent or if rar<.: it must hay,
serious consequences if not detected.” In the case of hearing, SCreening
neonates for congenital deafness can be justified on the basis of its severity
and resultant disastrous consequences; the screening of the young child cap
be justified on the basis of numbers alone and on consequences. Table 7.]
illustrates the relative status of hearing screening compared with other
commonly screened newborn diseases. Hearing screening not only yields the
highest returns among these diseases, but also is more productive of results

once the problem is identified.

Table 7-1. Matrix analysis for test performance characteristics.

Test Results Impaired Normal Total

Positive TP FP TP+FP
Negative FN ™N FN+TN

Totals TP+FN FP+TN TP+FP+EN+TN _

TP, true positive; TN, true negative; FN, false n

egative; FP, false positive.
From Jacobson, J, & Jacobson, C. (1987

«“ s e e
)- “Application of test performance characteristics !
newborn auditory screening.” Seminars in Hearing, 8(2), 133,

Cost of Screening Reasonably Commensurate with Benefits to te
Individual, Is the Screening e

. I)

i aintain:
quipment costly to purchase and to maintd

Do the personnel administerip

i o g are

of many Individuals are at stake, but ther .

i . inu
able in any area, Some equipment can cont

all
repd!
ousands of tests before any




or calibration is required. In addition, as the (rend toward the use of
nonprofessional aides continues, the cost of screening continues to decrease
The cost-analysis of screening the infant and preschool population also

varies, but in no case would it be considered exorbitant when compared with

the benefits accrued.
Northern & Downs (2002)

Part I. Comprehension Exercises
A. Put “T” for true and “F” for false statements. Justify your

answers.

F..... 1. Screening surveys large populations and is a diagnostic

procedure.

.F.. 2 For appropriate treatment, people with positive results are

referred to physicians.
Bl 10 S hearing screening program is necessary to identify children

with educationally handicapping hearing impairment.

R Hearing impairment is always invisible.
ot 5. Ttis over fifty years now that hearing screening tests have been
in use.
Al 6. Screening tests are applied in public schools to separate
hearing-impaired students from normal ones.
3 i ; i i are at
dellill 7. 1t is estimated that 10% of the live births in the U.S.A. are
risk for congenital hearing loss. -
T i ' ious consequences 1
""""" 8. Since congenital hearing loss can have serl
T not detected, screening of neonates can be justified.
v . T rogram
"+ 9, When the health of many individuals 13 concerned, 00 prog
in this regard is considered as excessive. o
5T , +f the principles of hearing
"""" 10. The selection of the disorder is one of the P
screening.
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| Screening 18

or d which best completes each jtery,

a process in which we can .......... ;

sistinguish a large number of people who are not sugpeyy,, of
a. : *

having a disorder

b, apply certain tests 10 large numbers of people with , high

probability of @ disorder

¢. distinguish individuals who are suspected of having a disorder from

those who are not
d. apply rapid examinations to those individuals with , high

probability of a disorder

. In screening programs, people with positive findings .......... .

a. are considered as undiagnosed
b. should be followed up
c. are considered handicapped and should be treated

d. have to be separated from those with suspicious findings

. All of the following statements are stated in the text (2.4t} | N

a. hearing impairment in the age of 2 to 4 is harmful to speech

development

b.in hearing screening programs for infants, early behavior
observation techniques are used

c. .students with educationally handicapping hearing impairment 2
identified through screening programs in U.S. schools

d. hearing screening Programs for newborns started over three decid®
ago

Th :
€ screening Program for g selected disorder can be based 00 the

-------

a. prevalenc .
¢ of the diseage g g its consequences

of the selected disorder
ublic health program
lied for the disorder

- Prevention Procedure

C. point of viey of the p

d. kind of treatment app
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5, The cost of any screening program .......... .
a. is difficult to designate due to the use of nonprofessional aides
b. is limited to the funds available to the area
¢. will be lower when performed by an audiologist
d. cannot be regarded as excessive when the health of individuals is
considered
6. The main idea in the first paragraph is to .......... .
a. state the reason for applying screening programs
b. describe the screening procedures
c. emphasize the importance of screening programs
d. introduce the criterion measurement cutoff point
7. In the U.S.A. hearing screening tests are applied to students in order to
a. have further auditory evaluation
b. find some sort of mandated hearing screening program
c. identify those with educationally handicapping hearing impairments
d. use various group and individual tests designed for use in schools
8.“In a separate focus of hearing screening, ... so that habilitative
measures can be instituted” (paragraph 3, line 2). In which of the
following sentences does the word ‘measure’ have the same meaning?
a. A measure of technical knowledge is desirable in this job.
b. Is this test a good measure of reading comprehension?

¢. Which measure of weight do pharmacists use?
o to reduce crimes in this ared.

d. We must take a preventive measur

C. Answer the following questions orally.
. What is the main purpose of screening?
2. Why s it necessary to identify neonates and ch
impairment as soon as possible?
3. What is the estimate of the incidence of congenit
United States?

ildren with hearing
al hearing loss in the
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10.

What are the principles of hearing screening?

. How can a mass screening program be justified?
. How can screening neonates and young children be justified?
. When did the hearing screening programs for newborns start?

. What degree of hearing impairment has a great impact on children

between 2 and 4 years of age?

. Why is it difficult to consider the cost of screening programs as

excessive?

Why does the cost of screening programs continue to decrease?

Part II. Language Practice

A.
L

130

. In hearing evaluation the

Choose a, b, c, or d which best completes each item.

In screening programs some ... that constitute pass or failure
should be taken into consideration.
a. impairments b. behaviors

C. criteria d. equipments

----------

of the hearing loss is determined.
b. severity

d. difﬁculty

a. variety

c. philosophy

. Wehaveto........ .. the limitationg Caused by this disease
a. designate b. maintain |
c. purchase d. repair

. Not many people realize the

.........

_ of Screening neonates for
congenital deafness,

a. maintenance b. chance

c. performance d. significance

. Health-care centers have taken

to stop water contamination.

a. intentions b. measyreg

C. apart d.r ®quiremen;g
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-y

-

. They were very surprised by the ..........

A(AN) v new method of treatment was introduced by some
physicians.

a. excessive b. historical

¢. equivalent d. efficient

.......... of the treatment approach was the most important part of the
program.

a. Selection b. Condition

c. Discussion d. Production

of the disease in that area.

a. competence b. analysis

c. prevalence d. significance

Fill in the blanks with the appropriate forms of the words

given.
administer o
. . administeration .
a. He is responsible for the .......... of justice.
b. We have got .......... duties. administrative

c. She is an excellent .......... who is able to manage everything well. administrator

d. They .......... relief to famine victims. administrated

necessary

a. He felta greatn.e.?ﬁ?ﬁl.wto talk about his problems.

b. Your proposal will .......... hard work
c. She doesn’t .......... have to undergo assessment. necessarily
for the job, Necessary

and eftort. necessitate

d. She hasn’t the experience .........:

justif
y justifiable

altwassucha......... . explanation that convinced everybody.

ater efticiency.

----------

¢.lcanseeno .,........ for ignoring the value of that test.

d.Heis ,,........ cautious about the subject.
justified
131
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administeration

administrative

administrator

administrated

necessity

necessitate

necessarily

necessary

justifiable

justify

justified

justification


4. legislative

132

: introduced to help hearing_tow 1
2. New .oveeeeees is to be introduced p hearing handi

individuals. legislation

Ppeg

for all possible contingencieg, legislate

reform. legislative

b. It is impossible 10 ..o.evee:
c. Everyone is expecting a ..........

d. A group of people who have the power to make and change lay
8

arecalled .......... . legislators

- apply .
. applicable . . ‘
a. Tuning fork tests are .......... In  situations where formg
audiometric testing would be cumbersome.
b. The .......... of heat may relieve muscle pain. application
c. The results of this research can be .2PP1ed ¢ new developmeng in
technology.
applicants
d. As the wages were low, there were few pp ....... for the jobs.
. description

.......... his illness as a handicapping one.
.. discriptive .
b. The report was quite”....... ... ; everything we needed was included.

c. The patient gave us gdescription ... .
ddescribing """"" of his disease.

ow this instrument worked was difficult for me.

. compare

; . comparable
a. His work ig

b Acomparativé """""" with the very best; it’s great.

stud i
y of the socia] Systems of the two countries was

Y awell-known sociologist,
¢ They are going 1o compare

"""""""

decision, the two test results and make the final

..........

conducted b

. ' comparison
ated audiometers in with

a. The Only objective

.......... to the program ;
' a . . .
i h Wit gram is that it 1S not cost-effective.

0 : :
f attention while he was sick.


legislation

legislate

legislative

legislators

applicable

application

applied

applicants

described

discriptive

description

describing

comparable

comparative

compare

comparison

objective

object


..........

¢. A jury’s decision in a court case must be absolutely ., 0diective

d. The judge had a reputation for complete ., objectivity

C. Fill in the blanks with the following words.

discussion <=,  disorder results without

current critical =  material identify

screening attempt o6 evaluate ., effectiveness zs, 5
. frecti

The success of a screening program depends on the TeoeneSof the

measures used to 19ent  those who are likely to have the target 9iSorder

and to pass over those who do not have the target disorder. It is no longer

percentage of positive ®SUt.... in patients with the disease and the

percentage of negative results in patients . MU, the disease. More rigid and

critical - ; screenin
ical..... performance characteristics must be applied to each ........ ""Yest to

..........

basis of their discussion.

D. Put the following sentences in the right order to form a
Paragraph, Write the corresponding letters in the boxes

Provided,
2. The rate of prevalence is caleul
diseased patients in the population at a specific

of individuals in the population at that specified time.
ariables must be defined: (1) the

and (2) the

ated by dividing the pumber of
d time by the number

b. To calculate incidence rate, two v
be&inning and end of the time period under study,

Population at risk for developing the disorder under study.
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objective

objectivity

بحث

حیاتی

تلاش

ارزیابی

اثربخشی

effectiveness

identify

disorder

evaluate

result

without

critical

screening

attempt

discussion

material

authors


.« a census measure that expresses the Presence i
is
ence raté
c. Preval

er 100,000 population at the time of investigmim_
. ients p ;
diseased patien

- idence rate is the frequency of new Outbreak of 4
t, 1ncl1
d. In contrast,

: iven period.
aelocuadl ulation for a give
. dition in a pop
disease con

. ing a specified period by the Number o¢
. : opulation during
patients 1n a p

ed to the risk of developing the disease during tha same
0s
persons exp

period.

* * ¥

Section Two: Further Reading

Prevalence of Newborn Hearing Loss

. ; borns
Stein (1999) asked the critical question concerning how many new

- . ; al US|
might be expected to be found with significant hearing loss in the annu |
Population of 4 million births. The

% in loss
prevalence of newborns with hearing ,
is currently under re

o . . d from
“eXamination, with new data being generate (afes
| . _ _ stafes- -
universal infant heanng screening Programs underway in more than 20- the

. ‘ 3 s :
For many years, it wag Widely held that the prevalence of hearing 103 i

g infans
newborn population s approximately 1 in 1000 live births, or 4000 i }f

'+ Was
' as it w :
Y many that this estimate was understated eatly

per year. It wag argued b

based only on congenit

I,
al, profound bilateral hearing loss. F urthe



C

A

D

B

E


greater than the well-birth infant population. Hearing loss of mild, moderate,
ot severe degree or unilateral hearing loss were not taken into account
simply because of the difficulty in accurately assessing hearing in infants
pefore the advent of otoacoustic emission (OAE) and auditory brainstem
response (ABR) screening.

It has been long known that the number of babies with hearing loss
identified in the newborn intensive care unit (NICU) is considerably higher
than in the general well-baby population. Several studies estimated the
incidence of hearing loss in this NICU targeted population at 20-50 times
greater than in the newborn nursery, or at least 1 in 150 babies. Although
more and more research studies are underway to establish the true
prevalence of hearing impairment in newbomns and children, as this
information is crucial for long-term planning and funding of intervention and
special education programs, it is clear that the answer to the question is
complex. In each study, consideration must be given to the specific
description of the target population; the definition of hearing loss in terms of
degree, type (sensorineural and/or conductive), and unilateral or bilateral
presence; technique of identification and protocol followed; criteria for what

degree of hearing loss constitutes pass or failure; and the success of follow-

up and diagnostic confirmation of each hearing loss.
g loss in the general newborn

The incidence of congenital hearin
Mehl and

Population is high and is a relatively common occurrence.
Thomson (1998) compared the incidence of bilateral hearing loss in
fewborns in Colorado against other existing disease sc
shown in Table 7-2, They reported that congenital bilater
Present in 200 of 100,000 newborns. For comparison, th
Balactosemia is 2 per 100,000 births; phenylketonuria, 10 per 10
and hypothyroidism, 25 per 100,000 births. The prevalence of newborn and

infant hear: .
40t hearing logs has been estimated in other studies

reening programs as
al hearing loss 1s
e incidence n
0,000 births;

from 1.5 to 6.0 per

1000 five pirgh, Risk factor screening identifies only 50% of infants with

135



. loss, and failure to identify the TeMaining 30%,
:nificant hearing 10SS,
significan

children with
unacceptably late age.

in diagnosis and intervention
. ss results at g
hearing o

. StS.

Yield
Disease Screened 7 in 100,000 births

Phenylketonuria e 25 in 3 million births
§_pom ficiency di

Combined immunode 1 in 300,000 births
Maple syrup urine disease 25 in 100,000 births
Neonatal hyperthyroidism . ;

i 50 in 100,000 births
Cystic fibrosis . ;

13 in 100,000 births

Hemoglobinopathy s "T 100,000 birth
Bilateral sensorineural hearing loss 260 in 100, Lo

—

From Mehl, A. & Thomson, V., (1998). “Newborn hearing screening: The great omission,”
Pediatrics. 101(1), e4.

Review of the literature of the

data exist to support irrefutable f

past 35 years confirms that substantial

icts delineated by Northern and Hayes
(1994) about hearing impairment in early childhood:

® Sensorineura] hearing impairment in infants and young children is a
serious condition that results in life-long disability.

® Continued dependence op the

SCreening  infapgs will identify |

ess than 50% of infants With
significant hearing Jogg.

hearing loss in infants,
Early intervention is e

. e, and
& Ssentia] for facilitating speech, languag®
Cognitive skills;

social-emotional

ic
adem!
. development; and ac
achlevement.

Ear ly ide

. h heari®®
IMpairmep¢ mu

infants wit

th-care systems. 2002
Northern & Downs
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Comprehension Ixercises

A. Put “T” for true and “I” for false statements. Justify your

answers.

nnnnnnnn

--------

--------

--------

------

""""""

1. The prevalence of hearing loss in newborns at risk for

developmental disabilities is approximately equal to the well-

birth infants.

. The advent of OAE and ABR made it difficult to assess hearing

in infants accurately.

. The incidence of hearing loss in babies in the NICU is higher

than in the well-baby population.

. The incidence of congenital hearing loss in newborns is an

unusual occurrence.

. Not all infants with significant hearing loss can be identified

through risk factor screening.

. Screening on the basis of risk factor may result in delayed

diagnosis in some children.

. Different degrees of hearing loss in children cannot be detected

due to lack of enough techniques.

. The main goal of health-care systems is to identify and

habilitate all infants with hearing impairment as soof as

possible.

B. Choose a, b, ¢, or d which best completes each item.

I. The main idea in the first paragraph is .......o :

a. Stein’s point of view about significant
b.new data generated from univers

Programs

hearing loss in the U.S.A.

al infant hearing screciiiis

C. prevalence of newborn hearing 10ss

d. newborns at risk for developmental disa

bilities
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2. OAE and ABR (eSS ....oeeeee ;

138

. According to the passage,

. Focus on high

a. do not take into account mild, moderate or severe hearmg loss

b. are helpful in assessing different degrees of hearing loss

c. are not used in screening tests because of the difficulty in aCcuracy

d. were invented before the infant hearing screening programs starteq

. “The question’ in paragraph 2, line 9 refers to the .......... ;

a. number of babies with hearing loss in the NICU
b. criteria for what degree of hearing loss constitutes pass or failure
c. number of babies with hearing loss in the general well-baby

population

d. true prevalence of hearing impairment in newborns and children

. “... as this information is crucial ...” (paragraph 2, line 7). In which of

the following sentences does the word ‘as’ have the same meaning?
a. As she grew older, she gained more confidence.

b. As she is a newcomer, she may need some help.

c. As you know, they are going to give us some more information.

d. As a colleague, I respect him a lot.

a. failure to identify children with hearing loss is a common incidence
b. the prevalence of hearing loss in newborns is higher in comparison |

with other diseases

¢ all infants with hearing loss can be identified by risk factor
screening

e . at 4
d. the incidence of bilatera] hearing loss is two times greater that tha
of other diseases

-risk factors in infants

-----------

, . the
 €auses delayed diagnosis and intervention in nearly half °f
infants with hearing impairmen;
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. What is the main goal of neonate screening programs it hea

- What is the level of the incidence of hearing loss 1

» Why was the estimation of the preval

b. results in identifying all infants with significant hearing loss
¢. is not accepted as a good method in screening programs

d. fails to identify infants with significant hearing loss

_One of the main goals of health-care programs isto .......... :

a. estimate the prevalence of newborn hearing loss
b. determine the degree of hearing loss in infants
c. identify the risk factors in infants with significant hearing loss

d. identify of all infants with hearing impairment and their habilitation

as soon as possible

Write answers to the following questions.

. How is it possible to estimate the prevalence of hearing loss among

newborns?

. What is the importance of OAE and ABR screening tests?

. What criteria should be considered when the prevalence of hearing

impairment in newborns is under study?

. What is the consequence of dependence on the high-risk registry

approach in screening?

. How can we facilitate speech, language and cognitive skills?

lth-care

systems?
n the NICU

Population?
ence of hearing loss in 4000

infants per year understated?
»* oW W
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Section Three: Translation Activities

A. Translate the following passage into Persian.
Joint Committee on Infant Hearing Screening

In 1969, at the suggestion of Marion Downs, a national committee formed of
representatives from the Academy of Pediatrics, the Academy of
Ophthalmology and Otolaryngology, and the American Speech and Hearing
Association met to make recommendations for newborn infant hearing
screening. The Joint Committee at that time addressed itself to the use of
behavioral observation hearing screening tests for use with infants which had
been developed and described by Downs and Sterritt (1964) and Downs and
Hemenway (1969). The Joint Committee developed a high-risk register for
deafness that identified five major criteria that would put newborn infants at
risk for having severe to profound hearing impairment. The five criteria were
family history; intrauterine fetal infection; defects of the ear, nose, or throat;
low birthweight; and high bilirubin level. These risk factors could be
identified by interviewing the birth mother or by examining the medical
records of each infant to see whether there was any history or physical
finding that would give a high probability of hearing loss. The Downs and
'Sterritt project mass-screened 17,000 newborns in Denver, resulting in the
identification of 17 infants with profound hearing loss. The high-risk register
approach was an attempt to focus attention on those infants most likely ©

have significant hearing Josg rather than screening every baby. The high-risk

handicap_
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Find the Persian equivalents of the following items and write

B.
them in the spaces provided.
1. asymptomatic Lot oy
5 bilateral hearing loss “obs lsides
3, congenital hearing loss | ) ke (ol sideS
4. educationally handicapping hearing sl (23 5al Sl slas
impairment
5. habilitative measures eaadls el ool
6. high-risk registry approach Vo sl )l Dl 3 S
7. incidence s
8. intervention SR -6 L ON——————
9. legislative mandate =~ ... TV ST
10. nonprofessional aides LS Gk
11. prevalence LB .
12. screening procedure dﬁbﬁ B0
13. significant hearing loss LA
14. sophisticated e - I
15. unilateral hearing loss R el N
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معلولیت آموزشی آسیب شنوایی

ارزیابی های توانبخشی

رویکرد ثبت موارد خطر بالا

بروز

مداخله

دستور قانون گذاری

دستیاران غیرحرفه ای

شیوع

روش غربالگری

قابل توجه 

پیچیده 

کم‌شنوایی دوطرفه

 کم‌شنوایی مادرزادی

کم شنوایی یکطرفه


Unit 7 Section One: Reading Comprehension Hearing Screening in Children /

OS98 3 ol sich (s KA 2

English: Screening is the process of applying certain rapid and simple tests, examinations,
or other procedures to generally large numbers of persons which will identify those persons
with a high probability of a disorder from those who probably do not have the disorder. A
criterion measurement cutoff point is always involved, below or above which the disorder
is suspect. Screening is not intended as a diagnostic procedure; screening merely surveys
large populations of undiagnosed and typically asymptomatic persons to identify those
who are suspected of having the disorder and who require more elaborate diagnostic
procedures. Persons identified with positive or suspicious findings are referred to their
physician for diagnosis and, if necessary, appropriate treatment.

D2 ledls 5 e sla g, b litlae dagy sl O (e 4S Cand (523 3 (Screening) ¢St (ol 4aa 5
2818 Ylaial AS LS ) 1o JSURD (S0 4x S (1 s YL Jlaial 4S 520 ) 1 3550 Jlac) 381 51 (ol ) Sland
(Criterion Measurement Cutoff (s »Ses )l jlae (i adaii Sy o) ged 29 pilaia o JOR
G S Ol sie 4 s Al e 2 s (Al CS St IO asa 5 o0 ) VL L ioak 4S 2)la 252 5Point)
A8 ) (B sciman B jm a8l 255 w343 £ las )3 (Diagnostic Procedure) (e

DDA (51 43 S S 4S (53l il 5 28 a ms ) 3 |y (ASYMPLOMAtic) cadle s Y sexa 5 oadiodl s i
i (S S L afe (sl U 48 (5381558 i (1L e 88 a2 S ) e s 5 hh
gl a 0303 gl ) S Ay clia Jla 2 a5 ) e )3 5 el () 2 s

English: Because hearing impairment is relatively invisible, hearing screening tests have
been in use for at least 60 years to identify children for further auditory evaluation.
Screening for hearing loss in U.S. public schools has been in practice since the 1930s, and
nearly every state has some sort of mandated hearing screening program to identify
children with educationally handicapping hearing impairments. The literature of audiology
abounds with descriptions of various group and individual hearing tests designed for use in
schools, dating from the introduction in 1927 of the Western Electric 4-C group speech
test. Currently, either by order of legislative mandate or through some type of coordinated
statewide program, hearing screening of school-aged children is conducted in nearly all
U.S. states.

Jilaa ) sid o S e slag se )l e 5l L (Hearing Impairment) () sidaS 48 adl l; 8 dap 55
ki K )8 ool 3 ) se 2l (5 il ol il b)) 4l AS S8 S il o) aiil J 7 Lk



AL e adi g o sl L 5 o5 gl ) VAT e A8 5 SG pel (90 G plae 3 () 5ieS (5 KL 2
(Educationally Handicapping (5 sl e2i€0) sil (sla ) sida 4y Dliae (83 € Hluli () p 5 jlal () 515
53 s se 3l Cana i 5 LSy (Audiology) bl sis ale alia 3 jlaHearing Impairments)
Western Electric 4- 58 JUR ¢ ga )l (8 yaa 5 4S ol gl 53 oaliind () oadioal jla (g2l il 5 a5 8
o) G5B Gasha ) As cde G 3 PSS il sad s Alse uala Jla a gl ST AYY e 10C
Asign | al ol laclly) ol Ty 3 (ALl Sliales 4l o 55 Gk Ol 4

English: Screening for disease as early as possible in a child's life is now an accepted
public health mandate. In a separate focus of hearing screening, the past 35 years has
seen hearing screening programs for newborns developed to identify those newborns with
hearing loss so that habilitative measures can be instituted. The historical development of
hearing tests for infants has evolved from early behavioral observation techniques to
today's sophisticated physiologic hearing screening technologies. Out of approximately
4,000,000 live births in the United States each year, it is estimated that 10% are at risk for
congenital hearing loss. Of these infants, 30-50 of every 1000 are hearing impaired.
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English: A more difficult problem has been the development of simple, efficient, and valid
hearing screening techniques for young children between 2 and 4 years of age. The effect of
mild to moderate hearing impairment in this age group has been shown to be detrimental in

speech/language development, but no hearing screening technique has gained universal
acceptance for use in Head Start Programs, primary care physician offices, or public or
private preschool grades.
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English: Inasmuch as a wide variety of material relative to all aspects of hearing screening
in children is presented, it is useful to look at the philosophy of screening from the vantage
point of all the health sciences. A great deal of effort has been expended by public health
agencies and epidemiologists to analyze the performance characteristics of all types of
screening procedures.
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English: The following two aspects of screening philosophy are relevant to the current
discussion of screening theories and how they relate to hearing conservation programs: (1)
the selection of the disorder or disease, and (2) the evaluation of the screening procedures.
The first question that must be asked is whether there should be a screen for a certain
disease. If the answer is yes, then specific criteria described below should be applied to
the selection of disorders.
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English: Occurrence Frequent Enough or Consequence Serious Enough to Warrant Mass
Screening. How prevalent is the disease in the population to be screened? Some balancing
of cost with the number of children who have the disease must be made. Cunningham
(1970) stated, "From the point of view of a public health program, in order to justify a mass
screening program, the condition must be reasonably frequent or if rare it must have
serious consequences if not detected." In the case of hearing, screening neonates for
congenital deafness can be justified on the basis of its severity and resultant disastrous
consequences; the screening of the young child can be justified on the basis of numbers
alone and on consequences. Table 7-1 illustrates the relative status of hearing screening



compared with other commonly screened newborn diseases. Hearing screening not only
yields the highest returns among these diseases, but also is more productive of results
once the problem is identified.
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:Jacobson, J. & Jacobson, C. (1987). "Application of test performance characteristics in _/
newborn auditory screening." Seminars in Hearing, 8(2), 133.

English: Cost of Screening Reasonably Commensurate with Benefits to the Individual. Is
the screening equipment costly to purchase and to maintain? Do the personnel
administering the screening tests require expensive training or high-level salaries? It is very
difficult to designate any costs as excessive when the health and welfare of many
individuals are at stake, but there are limitations to the funds available in any area. Some
equipment can continue to be used for long periods and for many thousands of tests
before any repair or calibration is required. In addition, as the trend toward the use of
nonprofessional aides continues, the cost of screening continues to decrease. The cost-



analysis of screening the infant and preschool population also varies, but in no case would
it be considered exorbitant when compared with the benefits accrued.
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Section two:

English:
Prevalence of Newborn Hearing Loss
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English:

Stein (1999) asked the critical question concerning how many newborns might be expected
to be found with significant hearing loss in the annual U.S. population of 4 million births.
The prevalence of newborns with hearing loss is currently under re-examination, with new
data being generated from universal infant hearing screening programs underway in more
than 20 states. For many years, it was widely held that the prevalence of hearing loss in the
newborn population is approximately 1 in 1000 live births, or 4000 infants per year. It was
argued by many that this estimate was understated as it was based only on congenital,
profound bilateral hearing loss. Further, early surveys failed to include newborns at risk for
developmental disabilities in whom the prevalence of hearing loss is now known to be
significantly greater than the well-birth infant population.
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English:

Hearing loss of mild, moderate, or severe degree or unilateral hearing loss were not taken
into account simply because of the difficulty in accurately assessing hearing in infants
before the advent of otoacoustic emission (OAE) and auditory brainstem response (ABR)
screening.
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English:

It has been long known that the number of babies with hearing loss identified in the
newborn intensive care unit (NICU) is considerably higher than in the general well-baby
population. Several studies estimated the incidence of hearing loss in this NICU targeted
population at 20-50 times greater than in the newborn nursery, or at least 1 in 150 babies.
Although more and more research studies are underway to establish the true prevalence of
hearing impairment in newborns and children, as this information is crucial for long-term
planning and funding of intervention and special education programs, it is clear that the
answer to the question is complex. In each study, consideration must be given to the
specific description of the target population; the definition of hearing loss in terms of
degree, type (sensorineural and/or conductive), and unilateral or bilateral presence;
technique of identification and protocol followed; criteria for what degree of hearing loss
constitutes pass or failure; and the success of follow-up and diagnostic confirmation of
each hearing loss.
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English:

The incidence of congenital hearing loss in the general newborn population is high and is a
relatively common occurrence. Mehl and Thomson (1998) compared the incidence of
bilateral hearing loss in newborns in Colorado against other existing disease screening
programs as shown in Table 7-2. They reported that congenital bilateral hearing loss is
presentin 200 of 100000 newborns. For comparison, the incidence in galactosemia is 2 per
100,000 births; phenylketonuria, 10 per 100,000 births; and hypothyroidism, 25 per
100,000 births. The prevalence of newborn and infant hearing loss has been estimated in
other studies from 1.5 t0 6.0 per 1000 live births. Risk factor screening identifies only 50%
of infants with significant hearing loss, and failure to identify the remaining 50% of children
with hearing loss results in diagnosis and intervention at an unacceptably late age.
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English:
Table 7-2. Yield in infant health-care screening tests.
| Disease Screened | Yield |



| Phenylketonuria | 7 in 100,000 births |

| Combined immunodeficiency disease | 25 in 3 million births |
| Maple syrup urine disease | 1in 300,000 births |

| Neonatal hyperthyroidism | 25 in 100,000 births |

| Cystic fibrosis | 50 in 100,000 births |

| Hemoglobinopathy | 13 in 100,000 births |

| Bilateral sensorineural hearing loss | 260 in 100,000 births |

From Mehl, A. & Thomson, V. (1998). "Newborn hearing screening: The great omission."
Pediatrics. 101(1), e4.
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English:
Review of the literature of the past 35 years confirms that substantial data exist to support

irrefutable facts delineated by Northern and Hayes (1994) about hearing impairment in
early childhood:
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English:

Sensorineural hearing impairment in infants and young children is a serious e
condition that results in life-long disability.
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English:

Continued dependence on the high-risk registry approach to screening infants will
identify less than 50% of infants with significant hearing loss.
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English:

Valid techniques, with proven acceptable sensitivity and specificity, are currently e
available to detect moderate, severe, and profound hearing loss in infants.
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English:

Early intervention is essential for facilitating speech, language, and cognitive skills; e
social-emotional development; and academic achievement.
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English:
Early identification and habilitation of all infants with hearing impairment must continue to



be a major goal for health-care systems.
Northern & Downs (2002)
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English:
Section Three: Translation Activities
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English:
Joint Committee on Infant Hearing Screening
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English:

In 1969, at the suggestion of Marion Downs, a national committee formed of
representatives from the Academy of Pediatrics, the Academy of Ophthalmology and
Otolaryngology, and the American Speech and Hearing Association met to make
recommendations for newborn infant hearing screening. The Joint Committee at that time
addressed itself to the use of behavioral observation hearing screening tests for use with
infants which had been developed and described by Downs and Sterritt (1964) and Downs
and Hemenway (1969). The Joint Committee developed a high-risk register for

deafness that identified five major criteria that would put newborn infants at risk for having
severe to profound hearing impairment. The five criteria were family history; intrauterine
fetal infection; defects of the ear, nose, or throat; low birthweight; and high bilirubin level.
These risk factors could be identified by interviewing the birth mother or by examining the
medical records of each infant to see whether there was any history or physical finding that
would give a high probability of hearing loss. The Downs and Sterritt project mass-screened



17,000 newborns in Denver, resulting in the identification of 17 infants with profound
hearing loss. The high-risk register approach was an attempt to focus attention on those
infants most likely to have significant hearing loss rather than screening every baby. The

high-risk concept assumes that one can identify a small group of children whose history or
physical condition results in a high chance of having the target handicap.
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Unit 1 O

Section One: Reading Comprehension

\Presb)igusts_

old hearing

A number of factors have been linked to hearing loss in older adults. These
include age, metabolic disorders, vascular disorders, renal disease,
medications, medical treatments, and noise exposure. Moscicki et al. (1985)
speculated that some of the minor risk factors for hearing loss vary
according to sex. The risk factors for women include history of Meniere’s
disease and family history of hearing loss. In contrast, the risk factor for men
is history of noise exposure.

The aging process comes with some degree of deterioration at most and
probably all levels of the auditory system, resulting in age-related auditory
impairments that are collectively known ag presbycusis. There is a geﬂeml
consensus that presbycusis is the result of various kinds of physiologicd
degeneration due to the normal aging process (theoretically “PU*
presbycusis™) plus the accumulated effects of noise exposure, ototoxicity:
medical disorders and thejp treatment, as well as the possibility of hereditay
susceptibilities,

Presbyeusis is usually described in terms of how hearing thresh!”
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Figure 10-2. The audiogram of a typical patient with an essentially symmetrical bilateral sloping sensorineural hearing loss

associated with presbycusis,
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Figure 10-2 shows the audiogram of a typical patient with presbycusis,
showing a sloping sensorineural hearing loss that is essentially symmetrical
in both cars.

Difficulty with speech recognition is the most common complaint of
presbycusics. There is a general trend for speech recognition scores in quiet
to decrease with age, but there is also considerable variability, and it has
been suggested that the performance of the elderly is comparable to that of
young persons with similar audiograms when they are tested at adequate
intensity levels. Gates et al. (1990) found that only 3 out of 1026 elderly
subjects (0.3%) had disproportionately low speech recognition scores with
respect to their audiograms. In contrast, it is clear that speech intelligibility
decreases with aging for speech that is presented under difficult listening
conditions (noise, time compression, reverberation, interruption,
competition, etc) The presbycusic effect for degraded speech becomes
evident as early as the fifth decade of life (years 40-49).

Various histological types of presbycusis have been described, as
illustrated in Figure 10-3. However, the student should be aware that many
Patients have more than one kind of histological deterioration, and that not
all of the idealized types of presbycusis have been observed by all
investigators. The four classical types of presbycusis were based on a
combination of clinical and histological findings by Schuknecht (1955, 196,
1974). Sensor y presbyeusis is due to the degeneration of the sensory hair
cells and supporting cells mainly toward the basal turn of the cochlea, and
“an also include atrophy of the associated neurons as a secondary effect. It s
as0ciated wigh sloping (often steeply) high-frequency sensorineural
::i::i l(c):s and speech recognition scor'es that are con.sis'tentd\;/it:l;hr:tli\g:':;
s audL-lt logram, Neural presbycusis is related to pr'm‘ndf)’iS fharacterizcd
clinica”l Ory neurons. The reduced neuronal POP“’I““:;‘;“ o
expec[e: by speech recognition scores that are lower i

from the audiogram. A typically poor SPec
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i sometimes called phonemic regression, but this phenomen(m
. sis 18 8¢ ‘
presbycus

appears to be rare.
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Figure 10-3. Adapted from Johnsson & Hawkins (1979). “Age-related
degeneration of the inner ear”, In Han, S. S. & Coons, D. H. (Eds.) Special

Senses in Aging. Ann Arbor: Institute of Gerontology, University of
Michigan, 119-135, with permission.

Metabolic or strial presbycusis is caused by degeneration of the strict
vascularis, causing a relatively flat sensorineural hearing loss with speech
recognition scores that are in line with the audiogram. Mechanical o
cochlear conductive Presbycusis is attributed to structural changes it i
basilar membrane, affecting its mass and stiffness, which would in "
affect the mechanics of (e cochlea and produce a sloping sensorines™

hearing loss, This kind of presbycusis may be hypothetical.

Two additiona] forms
(Johnsson & Hawkins,
pre

.+ otified
of presbycusis have also been ident

asculdf
: 1979; Hawkins & Johnsson, 1985). Vase! 1
syeusis is associated with deterioration of the blood supply to the later!
Wall of the cochlear duct

and the spiral lamina, and may play a part &
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Jeterioration of the strict vascularis and spiral ligament. Hyperostotic
presbyC“Sis occurs when abnormal bone growth (hyperostosis) in the
modiolus or internal auditory meatus compresses auditory nerve cells so that
they degenerate.

Central presbycusis is due to deterioration at various levels of the
auditory system up to and including the auditory cortex (CHABA, 1988),
although the amount of anatomical evidence in this area has been
disappointing. The central component of presbycusis is generally revealed
by performance deficits on auditory tests associated with central auditory
processing disorders. Central presbycusis does not appear to be based on

cognitive deficits, and increases in prevalence with advancing age.
Gelfand (2001)

Part I. Comprehension Exercises
A. Put “T” for true and “F” for false statements. Justify your
answers.
..... F .. 1. The number of females suffering from presbycusis is more than

that of males.

i 2. Primary degeneration of the auditory neurons leads to neural
presbycusis.

T 3. Ageisa significant risk factor for hearing loss.

A The term ‘phonemic regression’ implies a disproportionate loss
of speech undersfanding ability relative to the audiogram.

o 5. The functional manifestation of strial presbycusis is 2 flat
audiogram with equal hearing loss across frequencies.

wE s, Neural presbycusis is characterized by hair cell loss and

T wearing away of the auditory neurons.

"""" 7.Each of the four types of presbycusis, postulated by

i iametric pattern.
Schuknecht, is associated with a particular audiometric P
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B. Choose a, b, ¢, or d which best completes each jtem,

186

+ Presbycuysig sufferers most

1. The best title for the first paragraph would be “........ i

a. Etiologies of Hearing Loss in Older Adults
b. The Minor Risk Factors for Hearing Loss
¢. The Effects of Meniere’s Disease in Hearing Loss

d. The Influence of Noise Exposure on Older Adults

. Generally the term ‘presbycusis’ refers to hearing loss .......... :

a. related to the patient’s family history
b. associated with the aging process
¢. determined by the degrees of exposure to social noises

d. caused by Meniere’s disease

. The representative curves shown in Figure 10-1 illustrate all of the

following information associated with presbycusis except ...........
a. age-related threshold shifts are greater

b. age-related threshold begins sooner for the higher frequencies
c. females are affected more than males

d. there is some greater involvement toward the base of the cochle?

- I paragraph 2, it jg suggested that presbycusis is the sum of hears

loss resulting from

"""""" types of physiological degeneration-
a.
];Ure b, aging
C. 1our
d. five

di , ly complaint about .......... :
¢ ciffieult istening conditions

b, OCcupatiopg] noises
0, hcreditary susce

: Dlibilities
4. difficulty ip re,

Ognizing speech
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6. All of the following types of presbycusis are classified based on

Schuknecht’s clinical and histological findings except

presbycusis.
a. sensory b. neural
c. hyperostotic d. metabolic
7. The most common symptom of .......... presbycusis is the

degeneration of the .......... .
a. central, auditory cortex
b. vascular, auditory nerve cells
¢. metabolic, mechanics of the cochlea
d. neural, sensory hair cells
8. The speech recognition scores of those suffering from ..........
presbycusis are .......... the audiogram.
a. strial, consistent with the nature of
b. neural, lower than what would be expected from
C. sensory, in line with
d. mechanical, disproportionately lower than
9. Figure 10-3 illustrates .......... .
a. a schematic representation of the various types of presbycusis

b. the functional correlations of the anatomical changes within the

central auditory pathways

¢. a schematic representation of the relationship between the brain and

the auditory system
1 : i al
d. the sites of degeneration of the auditory system leading to centra

Presbycusis

G Answer the following questions orally.

L Whal is ‘presbycusis,? -
2 What are the factors that have been linked to hearing loss in
3 Why is at higher in men?

e old?

the prevalence of hearing loss somewh
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6.

0

10.

_How are the dege

How is the central componen

nerative changes of sensory presbycusis manifegte o

What is the functional manifestation of metabolic presbycusis?
1at 18

What are the (wo Lypes of prcsbycusis identified by Hawking and
at

Johnsson? '
t of presbycusis revealed?

X TTY
What is ‘phonemic regression !

I . ,
When does hyperostotic plesbycu51s occur?

Which types of presbycusis are hypothetical?

Part II. Language Practice

A.
1.

188

- The two political parties have reached a(an)

- First, I’1l explain how it works

. People with auditory

Choose a, b, ¢, or d which best completes each item.

Moscicki et al. .......... that some of the risk factors for hearing loss
vary according to sex, but they were not certain.
a. confirmed b. approved
c. rejected d. speculated
. This report would be

.......... only to an expert in computing.
a. variable b. irritable

c. intelligible d. recreational

.......... on this issue and
will enact it tomorrow.

a. correlation b. consensus
c. sequel d. disposition

.......... , then Il give you a practical
demonstration,

a. collectively b. recreationally
c. theoretically d. steeply

.......... receive special education in this

hospital.
a. disadvantages b. deficits
c. diagnoses d. spasms
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6. He has already collected some paintings, but he wants to

more.
a. investigate b. deteriorate
¢. accumulate d. degrade

7. Audiologists have not .......... that his sudden hearing loss is due to

the recent head trauma he had in the car accident.

a. excluded b. controlled
c. impacted d. expected
8. Dr. Smith .......... his success to working hard.
a. attitudes b. attends
c. attaches d. attributes

B. Fill in the blanks with the appropriate forms of the words

given.
1. evident
evidence
a.lcan’tfindany .......... to support my theory.
 TEC RN, , no one has done research in this field before. evidently

public,
2. hypothesis
a. If we accept thesth??t.h.e.sf,etSlley may provide some explanations for

the recent changes in the weather. .
b. He asked me how I would deal with this case if I were the judge,

situation, hypothetical

but that js
purely .......... s belonged to mammoths

¢ He put forward the .......... that the bone
ot ISR possible for him to overrule

unlikely, hypothetically

their decision, put highly
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evidently

evidence

hypotheses

hypothetical

evidence

hypothesis

evident

hypothetically
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190

_idealize

. illustrate

. investigate
) . investigator

a. Dr. Miller is a famous .......... :

b. The police are .......... the crime. investigating

c. He has been .......... and found blameless. investigated

investigation . i

dThe.......... about his mysterious death has not been finished yet.

. recognize
recognized

a.l......... professor Tabesh the moment he walked in.

b. Mrs. Watson has a British accent, which is very .ff_e.c_qgni.ngle

c. Her accent is .......... British, recognizably

dMy....... of English words has increased greatly. recognition
. sense

sense
a.lcould.’ .. 7 . how sad she was feeling,

a. She tends t0 ...oove

b. His books give a rather ..o

' 'd - what a university should be like.
c. That is my .52 of what a y

d. Kish is an .25
" ideally e should have twice as much room space as we bova
, 3

----------

now.

‘ illustrated
a. He is going to compile a beautifully ........" book about the plantg

growing in this area.

B THE ocoonennns of his book are better than the text. illustration

ill .
c. Mr. Smith is the ! UStrator of this book.

; . ill [ .
e. The teacher tried to provide some "Sratve examples to explain the

deep meaning of Shakespeare’s poems.

----------



idealize

idealized

idea

ideal

ideally

illustrated

illustration

illustrator

illustrates

illustrative

investigator

investigating

investigated

investigation

recognized

recognizable

recognizably

recognition

sense

sense

sensitive


4. Your impolite manner really wounded her ., SENSiPilities

e. She felt faint in the hot room, but going out and taking in the fresh
air she quickly regained her . S€Nses,

8. speculate speculating
a. The police are .......... that this incident might be linked to 4
similar attack two weeks ago.
b. It is not a matter for . PecH1ation
c. Hehasbeen .......... in oil shares and lost a lot of money. speculating
d. Professor Miller is strongly opposed to .......... philosophy. speculative

C. Fillin the blanks with the following words.

called clarity = ¢s=s decrease exists
hearing lengthen o¥ (i ifmusic offending o
produced pressure refer time

Almost everybody has experienced temporary hearing difficulty (often
with tinnitus) after being exposed to high sound levels of one kind or

and js  called , temporary threshold shift (TTS). In general, a TTS can be
pressure | )

(-SPL)- As the intensity and/or duration of the™...... 0.3
2¢ of the TTS gets bigger and the time.... it takes for recovery gets longer.

A Pérmanent threshold shift (PTS) exist \when the TTS does not recover

Co J N .. ; ormal.
MPletely, that is, when Nearing sensitivity does not refum {0 8

BecauSe PTS could refer o just about any permanent hearing loss, w;‘
.......... shif
--------- the term to noise-induced permanent threshold

(N]PTS) for . S27Y., . The nature and severity of @ NIPTS is determined by
v f the offending sounds;

¢ {ntarc: '
i lensnty, spectrum, duration, and time courseé 0 s
ind; *verall duration of the exposures over the years: and the p
1vid il '
ual Susceptibiljty to the effects of noise. )
1


sensibilities

senses

speculating

speculation

speculating

speculative

وضوح

گسترش دادن

اسیب رسان

music

decrease

called

produced

pressure

offending

time

exist

hearing

refer

lengthen

clarity


put the following sentences in the right order to fo, i
u

aragraph. Write the corresponding letters in the p,,
paragraph.

provided.

Accordingly, hearing status in each ear and the adequacy of given
amplification device should be closely monitored.

The prevalence of renal disease, diabetes mellitus, and hypertensiop

are high in the elderly.

. In addition, the hearing loss characterizing persons suffering from

chronic renal failure and diabetes mellitus often fluctuates in severity

depending on the individual’s medical condition.

- Although the incidence of hearing loss in persons suffering from thege

medical conditions is variable, the configuration and type of loss is
consistently high-frequency bilatera] and sensory-neural.
However, it is difficult to isolate the etiology of hearing loss in these

individuals, because the drugs taken to control the conditions may be
ototoxic.

a
Ll R
Section Two: F urther Reading
Sudden Hearing Loss

|
|
!
|
1


b

d

e

c

a


hearing 1058 is usually unilateral, but it can be bilateral, and any degree of
severity is possible. It is almost always accompanied by tinnitus, and g
feeling of pressure or fullness in the affected ear(s) is also Very common:
vertigo may or may not be present.

The possible etiologies that must be considered as the cause of sudden
hearing loss include a variety of viral infections; perilymphatic fistula;
interference with the cochlear blood supply due to, for example, vascular
disease, blood disorders (e.g. sickle cell), embolisms, and vascular spasms;
perilymph hypertension; rupturing of Reissner’s membrane; Meniere’s
disease; and acoustic tumor. Recent head trauma, acoustic trauma, and
exposure to ototoxic drugs are often omitted from the list, but the author has
come across cases of sudden hearing loss attributable to each of these.
Finally, we cannot forget that impacted cerumen as well as acute Eustachian
tube occlusion can also lead to sudden hearing loss. It is true that these
conductive disorders are not what we have in mind here, but we do not know

the cause until after the patient has been seen. No matter what the etiology

eventually turns out to be, a current complaint of sudden hearing loss

Constitutes a medical emergency.
The expected course of sudden hearing loss is difficult to project,

because it depends on the underlying cause of the symptoms. Sometimes the

] , )
088 resolyes spontaneously. Some cases are responsive to medical or

Surg; - -
urgical treatment, which may have to be initiated quickly to avert a

e A g
Permanent hearmg loss. Others are permanent, and others still may be

rogress: . -
PrOBressive, The treatment for sudden hearing loss is usually medical,
hing of

1 diet,

and

mi : .
950g/ht “ORBLEE of corticosteriods, vasodilators, anticoagulants, rebreat
" OXYge's% carbon dioxide, diuretics, and/or a low-sodium

enends: | :
p b the diagnosis. Qutcomes run the gamut from no eftec
d studies of treatment

their absence.

t to

eff ¢ Improvement, Unfortunately, controlle

ectj b e i
veness for sudden hearing loss are distinguished bY

Yle 1d have
(1984) found no better results for any treatment than what wou
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been expected {rom sp
ol
are identified (e.g. Meniere's dise

tumor), they are treated app

ontancous recovery. When specific underlying Causeg
ase, underlying systemic diseases, acoustj,

ropriately. Surgery may be indicated if there i

evidence of a perilymphatic fistula.

Gelfand (2001

Comprehension Exercises

A. Put “T” for true and “F” for false statements. Justify your

ansSwers.

--------

........

........

........

........

........

--------

--------
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1. The rapid onset of hearing loss, always developing during a few

days, is called ‘sudden hearing loss’.

. Sudden hearing loss is always accompanied by vertigo.

. Ototoxicities, recent head trauma and acoustic trauma can also

be considered as etiologies of sudden hearing loss.

. Surgical interventions may be recommended when sudden

hearing loss is attributable to acute Eustachian tube occlusion.

. As the onset of sudden hearing loss depends on the underlying

cause of the symptoms, its expected course is difficult to
project.

. Usually, the onset of sudden hearing loss affects just one ear.

- Both surgical and medical interventions can be used for treating

sudden hearing loss.

. Surgical management is used for treating permanent hearing

loss.

. Usually, medical interventions are used for treating sudden

hearing loss.

10. Unilateral hearing loss is almost always accompanied by

tinnitus.



F

F

T

F

T

T

T

F

T

T


B. Choose 2, b, ¢, or d which best completes each item.

|. The main idea of the first paragraph is to introduce the of

sudden hearing loss.

a. management b. treatment

¢. etiologies d. symptoms

2. Which of the following symptoms always happens at the same time

that sudden hearing loss occurs?
a. bilateral hearing loss

b. vertigo

c. tinnitus
d. a feeling of pressure in the affected ear(s)

3. “Others’ in paragraph 3, line 5 refers to other kinds of .......... .

a. surgical treatment used for resolving sudden hearing loss
b. sudden hearing loss

c. the symptoms of sudden hearing loss
d. medical interventions used for treating sudden hearing loss

4.In paragraph 2 the writer implies, but does not directly state, that

..........

2. the rapid onset of hearing loss can be due to €x
drugs, as well as acoustic and recent head traumas

b. recent head frauma, acoustic trauma and ototoxicities ¢

posure to ototoxic

annot be

considered as etiologies of sudden hearing loss
C.i :
Impacted cerumen may not lead to sudden hearing 10ss

. . of
d. acue Eustachian tube obstruction cannot be regarded as a cause

i Sudden hearing loss
Al of he following etiologies are considered as factors leading to

inte i
Merence in the cochlear blood supply €xcept .cooeee ‘

a, .
Yascular digorders b, perilymph hypertension

C, R
“Molismg d. blood disorders
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10.

W N =
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In paragraph 2 the writer has broadly explained the ........ Sudden
hearing losses.
a. diagnostic bases of b. symptoms and signs of
¢. complications associated with  d. possible causes of
In paragraph 2 .......... possible etiologies causing sudden hearing
loss are mentioned.
a. eleven b. ten
c. twelve d. nine
_ The word ‘outcomes’ in paragraph 3, line 9 refers to the results of the

.......... hearing loss.

a. on-time diagnoses of sudden

b. medical interventions used for treating of sudden

c. surgical or medical interventions used for treating progressive

d. surgical treatments used for curing permanent

. According to the last paragraph, when sudden hearing loss is

attributable to .......... , surgical intervention may be recommended.
a. rupturing of Reissner’s membrane

b. a head trauma

c. a perilymphatic fistula

d. acute Eustachian tube occlusion

The best title for the last paragraph would be ¢.......... ’

a. Underlying Causes of Sudden Hearing Loss Symptoms

b. Characteristics of Progressive Hearing Loss

c. Medical and Surgical Management of Sudden Hearing Loss

d. Complications Accompanying Sudden Hearing Loss

Write answers to the following questions.

. What is ‘sudden hearing loss’?
. What are the symptoms of sudden hearing loss?

. What are the etiologies of sudden hearing loss?
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4. How can the expected course of sudden hearing loss be projected?
5. What kinds of treatment can be used for sudden hearing loss?

6. When should a surgical treatment be indicated for treating a patient
suffering from sudden hearing loss?

7. What kind of medications can be prescribed for the treatment of
sudden hearing loss?

8. How can the treatments’s effectiveness for sudden hearing loss be

determined?

* %k

Section Three: Translation Activities

A. Translate the following passage into Persian.

Auditory Neuropathy

The term auditory neuropathy refers to hearing disorders in which

physiological tests show that the eighth cranial nerve or the lower auditory

brainstem is functioning abnormally even though the outer hair cells are

operating normally. Radiological tests do not show retrocochlear lesions of

the types just described, such as tumors or multiple sclerosis. Auditory

neuropathy occurs among all ages from infancy throughout adulthood. The

hallmark of auditory neuropathy is (1) a neural abn

an absent or very abnormal auditory brainstem response (ABR) in spite of

(2) normally functioning outer hair cells, which m

. [ . 7 L h
results for ofoacoustic emissions Of cochlear microp ‘
alities, such as absent acoustic

ormality demonstrated by

ay be shown by normal

onics. Other tests of

auditory neural integrity also shown abnorm . - '
reflexes and absent masking Jevel differences. Patients with auditory
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neuropath
severe, and t
would be expected on the b
sensorineural hearing los

derive little if any benefits from

effective treatment approaches are still being

B. Find the Persian equivalents of the following items and write

them in the spaces provided.
. acoustic trauma
. acoustic tumor
. anticoagulants
. atrophy of neurons
. auditory impairments
. diuretics
. hyperostosis

. Meniere’s disease

O 00 N O W A W N -

. metabolic disorders

[
o

. neural presbycusis

[
[S—

. Noise exposure

N

. ototoxicity

-
W

. perilymphatic fistula

(S
S

. phonemic regression

[
W

. pure presbycusis

—t
(=)

. sensory presbycusis

It
~

. spiral lamina

Pk
o0

. spiral ligament

. vascular disorders

N
oS O

. vasodilators

N
P

. vertigo
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y can have sensorineural hearing loss of any degree from mild ¢,
heir speech recognition performance is usually poorer than Wwhat ’
asis of the pure-tone audiogram. In contrast ¢,
s of cochlear origin, those with auditory Neuropathy
the use of conventional hearing aids, anq

sought for these patients.
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  مواجهه با صدا
 سمیت گوشی
 فیستول پری‌لنفاتیک
 پسرفت واجی 
 پیرگوشی خالص
 پیرگوشی حسی
 تیغه مارپیچی
 رباط مارپیچی
 بیماری های عروقی
 گشادکننده‌های عروقی 
 سرگیجه 

ضربه صوتی

تومور آکوستیک

داروهای ضدانعقاد

آتروفی نورون ها 

اختلالات شنوایی

دیورتیک ها

رشد بیش از حد استخوان ها/هایپراوستوز

بیماری منییر

اختلالات متابولیک

پیرگوشی عصبی


English:
Unit 10

Section One
Presbycusis

:(;‘“‘J& 4
Jsh gy

(Presbycusis) <58

English:

A number of factors have been linked to hearing loss in older adults. These include age,
metabolic disorders, vascular disorders, renal disease, medications, medical treatments,
and noise exposure. Moscicki et al. (1985) speculated that some of the minor risk factors
for hearing loss vary according to sex. The risk factors for women include history of
Meniere's disease and family history of hearing loss. In contrast, the risk factor for menis
history of noise exposure.

s e i

YR ¢ Jald Jal s o) | o atiila dai ya jlaialls o (Hearing Loss) = siiaS b Jalse 31 (galaxd
(Renal s S ke ¢ (Vascular Disorders)8se YAl « (Metabolic Disorders)<Sd sitia

OIS 5 (S ge 2 (Noise Exposure) s b 4eal g 9 (S slagla g b <Disease)

ol so ol o gliie Cuniia 4y iy (o 5158 e Bl Jal e I (A a8 aia ) (was(Moscicki et al., 1985)
dale (e ol () su8aS 80 gilA 48ls 5 (Meniere's Disease) e s bey 4t Jald (i) 51 ks
ol 3068 L agad e alila (e ) yled

English:

The aging process comes with some degree of deterioration at most and probably all levels
of the auditory system, resulting in age-related auditory impairments that are collectively
known as presbycusis. There is a general consensus that presbycusis is the result of
various kinds of physiological degeneration due to the normal aging process (theoretically
"pure presbycusis") plus the accumulated effects of noise exposure, ototoxicity, medical
disorders and their treatment, as well as the possibility of hereditary susceptibilities.

:u-“{)lé 4an 4
4S Cul ol e (Auditory System) () sid aiws 7 shau alad Ylaial 5 jida )3 cupad 3 a0 b il 3



O sie 4 Lo sane 48 3550 (Age-Related Auditory Impairments) cm 4s 4l 5 ol sl YRS 43 jaia
oA ) Al ) g Al 5 & ASA e 3 a5 IS plen) S g e 4ialiE 5 Ky

» oald 8 & s 58 i ) (b sow il % Jids 45 (Physiological Degeneration) < sl s s

5 S QYA ¢ (Ototoxicity)ui K Cusaw ¢ 355 b 4gal se sadaiilyl il il o Sle 4Pure Presbycusis])
<l (Hereditary Susceptibilities) Swii 5 lachbua Jlaial Gpinad 5 dagl Gle

English:

Presbycusis is usually described in terms of how hearing thresholds change with increasing
age. Differences exist among presbycusis curves, reflecting differences between the
populations sampled, degrees of exposure to social and/or occupational noises, and the
extent to which people with otological disorders were excluded from the samples.
Representative curves are shown in Figure 10-1.

srld dan i

5 on Cina 53 G G381 L (Hearing Thresholds) ) sid slalinl juad (S8 8a i) 1 Y sane 23 K
SlaCaman (sl s2ia00LEI 4S 3 )l 3 5a 5 (Presbycusis Curves) S w laiaie (e (e ol

5 < (Social and/or Occupational Noises) st b/ 5 celaial (sl 350 L dgal 50 O dae condig Hla i sal
Al 41318 HUS ladi sai ) (Otological Disorders) S yoi 8 c¥SUal 4 Mise 2l i) 48 a3 e
Alsad sala HLE VY-Y 0 JKE ja Gadld sl Siada

English:

Figure 10-1. Hearing level as a function of age (presbycusis curves) for (a) males and (b)
females (Data by Spoor, 1967. Adapted from Lebo C.P. & Reddell R.C. (1972). "The
presbycusis component in occupational hearing loss." Laryngoscope, 82, 1399-1409, with
permission).

s dad S

O eald) b3 (@) 5 Ol () 6)n (R om s sinia) (o ) ali O sie 4 () 538l V) 0 S
4dl5q), «V VY, [.Lebo C.P. & Reddell R.C] (.0l J2) 5 .o 528 ) ol uli®), VA7V ¢ [Spoor]sw!
).o kel S LV ¥44-) Faq CAY ([Laryngoscope]e e S Y L qlid ol sidaS 2 i S

English:
Figure 10-2. The audiogram of a typical patient with an essentially symmetrical bilateral
sloping sensorineural hearing loss associated with presbycusis.



s dad i
Otke Wil 5 ad kg (J g 5 (rae cwn (ol 5330S L 4 sai Jlaw S (Audiogram) o) Sl Y- ¢ U8
‘;w)g)-u L L e(Symmetrical Bilateral Sloping Sensorineural Hearing Loss)

English:
Figure 10-2 shows the audiogram of a typical patient with presbycusis, showing a sloping
sensorineural hearing loss that is essentially symmetrical in both ears.

:u""‘J& 4an
o ras o () 5i3aS S SR AS a3 e LB 1) (o558 40 Dliae ddgai Jlan S al Sl Y-) 0 U8
ol ol (58 s e Ll a< el

English:

Difficulty with speech recognition is the most common complaint of presbycusics. There is
a general trend for speech recognition scores in quiet to decrease with age, but there is
also considerable variability, and it has been suggested that the performance of the elderly
is comparable to that of young persons with similar audiograms when they are tested at
adequate intensity levels. Gates et al. (1990) found that only 3 out of 1026 elderly subjects
(0.3%) had disproportionately low speech recognition scores with respect to their
audiograms. In contrast, it is clear that speech intelligibility decreases with aging for
speech that is presented under difficult listening conditions (noise, time compression,
reverberation, interruption, competition, etc). The presbycusic effect for degraded speech
becomes evident as early as the fifth decade of life (years 40-49).

s dad S

SIS 2y SG il (28 K 4 lae 3l i) CulSE o yiadls (Speech Recoghition) U ulidijh a5 s
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English:

Various histological types of presbycusis have been described, as illustrated in Figure 10-3.
However, the student should be aware that many patients have more than one kind of
histological deterioration, and that not all of the idealized types of presbycusis have been
observed by all investigators. The four classical types of presbycusis were based on a
combination of clinical and histological findings by Schuknecht (1955, 1964, 1974).
Sensory presbycusis is due to the degeneration of the sensory hair cells and supporting
cells mainly toward the basal turn of the cochlea, and can also include atrophy of the
associated neurons as a secondary effect. It is associated with a sloping (often steeply)
high-frequency sensorineural hearing loss and speech recognition scores that are
consistent with the nature of the audiogram. Neural presbycusis is related to primary
degeneration of the auditory neurons. The reduced neuronal population is characterized
clinically by speech recognition scores that are lower than what would be expected from
the audiogram. A typically poor speech recognition in presbycusis is sometimes called
phonemic regression, but this phenomenon appears to be rare.
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English:

Figure 10-3. Adapted from Johnsson & Hawkins (1979). "Age-related degeneration of the
inner ear", In Han, S. S. & Coons, D. H. (Eds.) Special Senses in Aging. Ann Arbor: Institute
of Gerontology, University of Michigan, 119-135, with permission.
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English:

Metabolic or strial presbycusis is caused by degeneration of the stria vascularis, causing a
relatively flat sensorineural hearing loss with speech recognition scores that are in line with
the audiogram. Mechanical or cochlear conductive presbycusis is attributed to structural
changes in the basilar membrane, affecting its mass and stiffness, which would in turn
affect the mechanics of the cochlea and produce a sloping sensorineural hearing loss. This
kind of presbycusis may be hypothetical.
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English:

Two additional forms of presbycusis have also been identified (Johnsson & Hawkins, 1979;
Hawkins & Johnsson, 1985). Vascular presbycusis is associated with deterioration of the
blood supply to the lateral wall of the cochlear duct and the spiral lamina, and may play a
partin the deterioration of the stria vascularis and spiral ligament. Hyperostotic
presbycusis occurs when abnormal bone growth (hyperostosis) in the modiolus or internal
auditory meatus compresses auditory nerve cells so that they degenerate.
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English:

Central presbycusis is due to deterioration at various levels of the auditory system up to
and including the auditory cortex (CHABA, 1988), although the amount of anatomical
evidence in this area has been disappointing. The central component of presbycusis is
generally revealed by performance deficits on auditory tests associated with central
auditory processing disorders. Central presbycusis does not appear to be based on
cognitive deficits, and increases in prevalence with advancing age.

Gelfand (2001)
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English:
Section Two: Further Reading

Sudden Hearing Loss
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English:

Sudden hearing loss means the rapid onset of a hearing loss, which might develop
instantaneously, overnight, or over the course of a few days. The hearing loss is usually
unilateral, but it can be bilateral, and any degree of severity is possible. It is almost always
accompanied by tinnitus, and a feeling of pressure or fullness in the affected ear(s) is also
very common; vertigo may or may not be present.
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English:

The possible etiologies that must be considered as the cause of sudden hearing loss
include a variety of viral infections; perilymphatic fistula; interference with the cochlear
blood supply due to, for example, vascular disease, blood disorders (e.g. sickle cell),
embolisms, and vascular spasms; perilymph hypertension; rupturing of Reissner's
membrane; Meniere's disease; and acoustic tumor. Recent head trauma, acoustic trauma,
and exposure to ototoxic drugs are often omitted from the list, but the author has come
across cases of sudden hearing loss attributable to each of these. Finally, we cannot forget
that impacted cerumen as well as acute Eustachian tube occlusion can also lead to
sudden hearing loss. It is true that these conductive disorders are not what we have in mind
here, but we do not know the cause until after the patient has been seen. No matter what
the etiology eventually turns out to be, a current complaint of sudden hearing loss
constitutes a medical emergency.
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English:

The expected course of sudden hearing loss is difficult to project, because it depends on
the underlying cause of the symptoms. Sometimes the loss resolves spontaneously. Some
cases are responsive to medical or surgical treatment, which may have to be initiated



quickly to avert a permanent hearing loss. Others are permanent, and others still may be
progressive. The treatment for sudden hearing loss is usually medical, and might consist of
corticosteroids, vasodilators, anticoagulants, rebreathing of 95% oxygen/5% carbon
dioxide, diuretics, and/or a low-sodium diet, depending on the diagnosis. Outcomes run
the gamut from no effect to dramatic improvement. Unfortunately, controlled studies of
treatment effectiveness for sudden hearing loss are distinguished by their absence. Byle
(1984) found no better results for any treatment than what would have been expected from
spontaneous recovery. When specific underlying causes are identified (e.g. Meniere's
disease, underlying systemic diseases, acoustic tumor), they are treated appropriately.
Surgery may be indicated if there is evidence of a perilymphatic fistula.

Gelfand (2001)
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English:
Section Three: Translation Activities

A. Translate the following passage into Persian.
Auditory Neuropathy
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English:

The term auditory neuropathy refers to hearing disorders in which physiological tests show
that the eighth cranial nerve or the lower auditory brainstem is functioning abnormally even
though the outer hair cells are operating normally. Radiological tests do not show
retrocochlear lesions of the types just described, such as tumors or multiple sclerosis.
Auditory neuropathy occurs among all ages from infancy throughout adulthood. The
hallmark of auditory neuropathy is (1) a neural abnormality demonstrated by an absent or
very abnormal auditory brainstem response (ABR) in spite of (2) normally functioning outer
hair cells, which may be shown by normal results for otoacoustic emissions or cochlear
microphonics. Other tests of auditory neural integrity also shown abnormalities, such as
absent acoustic reflexes and absent masking level differences. Patients with auditory
neuropathy can have sensorineural hearing loss of any degree from mild to severe, and
their speech recognition performance is usually poorer than what would be expected on
the basis of the pure-tone audiogram. In contrast to sensorineural hearing loss of cochlear
origin, those with auditory neuropathy derive little if any benefits from the use of
conventional hearing aids, and effective treatment approaches are still being sought for
these patients.
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