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Learning Objectives

1. ... ... recognize the cognitive basis of spoken language understanding
under realistic communication conditions

2. ... recognize how age-related hearing loss can compromise the coded
neural signal sent to the brain

3. ... identify the effects of normal aging on central perceptual processes
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Speech Understanding

VS
Spoken Language Understanding
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ANATOMY
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Multiple Cue Processing

Word Acoustic Information Stress
Frequency Pattern
Phonemic
Cues Gesture
Sentence Situational
Structure Cues
\
Spoken Language Understanding
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Multiple Cue Processing

Word Acoustic Information Stress
Frequency Pattern
Phonemic
Cues Gesture
Sentence Situational
Structure Cues

Spoken Language Understanding
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“You never REALLY listen to me!”
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Four Types of Presbycusis
(schuknecht, 1974)

eSensory
eNeural
eMetabolic
eMechanical
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Age-Related Changes in Temporal
Processing: Implications for
Speech Perception

Bruce A. Schacider, Ph.D.,! and M. Kathicen Pichora-Fuller, Ph.D.?

Seminars in Hearing, 2001
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“Speech is a cognitive
process ...

... it happens in the
brain.”
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Arcuate
Motor fascculus

Broca's
area Primd Werscke's

auonory » area
conex
Figure 9.1 Classical model of the LH language system
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Age-related Brain Changes

e Brain dependent on other body
changes / status

e |t is all about feeding the brain!
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Age-related Brain Changes

OTICON
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e Physical changes do not necessarily
equate to functional changes

e Compensation happens

e Aging: loss of adaptive capacity

oticon

26

Course presented in partnership with

conTinuEy



Normal Aging
eWhich Skills Are Affected? eWhich Skills are Retained?
* motor skills * Long-term memory (recall)
* sensory sensitivity & acuity «intelligence
*short term memory « linguistic skills

* sensory-motor reaction time

* processing & decision speed
* selective attention
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eNeurological Slowing ...
*All neurological events just take longer to happen
RL:::::oqy oticon
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Complex tasks get more
of the brain involved
(especially frontal lobe)
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High Context:
“The watchdog gave a
warning grow/’

Low Context
“John was talking about
the grow/’
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Use of Context by the Elderly

(Schum & Matthews, 1992)

High Context Score

Scores below the line:
Poor use of Contextual Cues

Low Context Score

oticon

31

25
23
21}
19}
17/
15
13
1

HIGH NUMBER CORRECT

- W ;N

PR PR

"

]

Audiology

1 3 57 91113151719212325

LOW NUMBER CORRECT

OTICON — Schum & Matthews, 1992

oticon

32

Course presented in partnership with

conTiNnUEe,



5/7/120

Spoken Language Comprehension in Older
Adults: Interactions between Sensory and
Cognitive Change in Normal Aging

Arthur Wingficld, Ph.D.," awd Pulrigin A. Tun, Ph,D,*

OTICON i i i .
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Types of Attention:

eSustained
eSelective
eDivided
e\Working Memory
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Can you see the brain tracking the speech signal?
Voltage
—INN— N~
— NN~
Time
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— w ' Cognitive Effect:
/ - ' The Abilitlto Choose
\ WW Hearing Aid Effect:
| Control of the Noise
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Does cognitive decline affect basic
speech understanding?
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Trrmdacoed Joarsal of dusdarogy 2013 42590558
Toomwer Luvner Cognitive function in relation to
hearing aid use
OTICON .
Audiology oticon
42

Course presented in partnership with

conTiNnUEe,



5/7/20

Relationship between cognitive abilities
and speech understanding in noise
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OTICON Lunner, 2003
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and speech understanding in noise
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Speech Understanding in Noise:

e Audible?

o Above the noise?

® How sensitive to noise? (distortional component)
¢ \Where does the noise come from?

¢ \What constitutes the “noise™?

® Who is the talker?

® Support cues?

® How much effort is the listener investing?

® How good is the patient at piecing together a partial signal?

OTICON
Audiology

oticon
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Loss of the ability to organize sound

47

Can we tease apart the effects?
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OK...

... then what can | do about it?
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The Mind-Body
Connection
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