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Anti-Aging for the
Auditory System.
No Botox Needed!

Jumana Harianawala, Au.D.
Lindsay Prusick, Au.D.

 HOUSEKEEPING

Ifjny'u_afe having technical problems,
please stay logged on and call
AudiologyOnline at 1-800-753-2160
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HOUSEKEEPING

This seSsion IS available for 1/.1 ceu.

Must stay logged on for the full session.

HOUSEKEEPING

Pdf.‘ of h_resentation IS avallable.

Questions? Please use chat box!




5/5/2015

LEARNING OBJECTIVES

- Be able to explain neuroplasticity and the positive impacts
cognitive exercises and active engagement can have on the
aging brain

- Be able to discuss the relationship between cognition and the
auditory system and the implications of hearing loss on this
relationship

- Be able to identify the potential positive effects of auditory
training for individuals with normal or impaired hearing
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COGNITIVE SKILLS + AGING=

A certain amount of cognitive decline is a

normal part of aging.
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COGNITIVE SKILLS & AGING

Intelligence
Memory
Attention
Language
Reasoning & Problem Solving

Speed of Processing

. “Crystalized” intelligence |
: stable :

. “Fluid” intelligence
: declines

. .
........

Intelligence
Memory

Attention

i Stored memories or
: recall of past events
: remains relatively

i preserved

Language
Reasoning & Problem Solving :

Speed of Processing

: Recent or new memories :

more vulnerable

.
. .
--------
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COGNITIVE SKILLS & AGING

Intelligence
Memory Simple or focused
attention preserved
Attention
: Difficulties may occur
Language . when divided attention

Reasoning & Problem Solving i required

Speed of Processing

. .
........

Intelligence
Verbal abilities
Memory
preserved
Attention
: Changes or difficulty
Language i with word retrieval or

Reasoning & Problem Solving i Preduction

Speed of Processing

.
. .
........
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COGNITIVE SKILLS & AGING

Intelligence

Memory Traditional solutions
Attention :  maintained

Language New problems may take

Reasoning & Problem Solving

Speed of Processing

° .
........

more time to figure out :

Intelligence
Memory : Cognitive and motor
Attention i processing speed
. increases
Language

Reasoning & Problem Solving

Speed of Processing

.
. .
........
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FACTORS AFFECTING COGNITIVE
AGING

Medications
Sensory changes
Health related changes

Changes in mood




5/5/2015

COGNITIVE SYSTEM + AGE...

HOW?!?!

NEUROPLASTICITY
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NEUROPLASTICITY

@ FUNCTIONAL= PHYSIOLOGY

@STRUCTU RAL=ANATOMY
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MACAQUE STUDY
Functional Neuroplasticity

Brain areas were
considered silent from
lack of sensory input after
a severe hand injury

Neighboring areas in the
brain expanded into the
vacant territory

Merzenich et al., 1968
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Hippocampus

Consolidation of information
from short-term memory to
long-term memory and spatial
navigation

13



5/5/2015

Woollett & Maguire, 2011

Gray matter intensity: Means * 2SE

*
0.607
0.40
0.207
0.
Qualified
Trainees

Nonqualified
Trainees

Controls

[ time 1
- Time 2

Plot of Gray Matter Intensities across Groups and Time
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NEUROPLASTICITY
& AUDITORY SYSTEM???

&
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EASE OF LANGUAGE UNDERSTANDING
MODEL - -

Long-term
Memory

Adapted from Ronnberg et al., 2010

EASE OF LANGUAGE UNDERSTANDING
MODEL

Phonological
 Representation

Sound —> ? —> Jerstanding§

Long-term
Memory

Adapted from Rénnberg et al., 2010
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EASE OF LANGUAGE UNDERSTANDING
MODEL

Long-term
Memory

Adapted from Ronnberg et al., 2010

17



5/5/2015

COGNITIVE SKILLS & AGING

Younger Brain Older Brain
Activity Lateralized Activity Distributed
Compensatory Strategies

COGNITIVE SKILLS & AGING

Old-Low Old-High

Cabeza et al., 2002
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COGNITIVE SKILLS & AGING FgFs

“I can’t keep up.”

Increasing listening effort has deleterious
effects on cognitive measures.

Difference between older and younger
individuals is minimal when one equates
for listening condition.

- Pichora-Fuller, 2006

Cabeza et al., 2000

COGNITIVE SKILLS & AGING

Intelligence

Memory AD D

Attention H EARI N G

Language

Reasoning & Problem Solving LOSS???

Speed of Processing

.
.
eee

.
cee®
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COGNITIVE SKILLS & AGING

HEAR|NG INCREASES

COGNITIVE LOAD

LOSS

ACCELERATES
COGNITIVE DECLINE

Lin et al., 2013

20



5/5/2015

---------

---
s

peed
Long
— Term
\ "= = alemor
o

Internal Factors
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Processing, s X" .

Spee
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HEARING EVALUATION

| PERIPHERAL AUDITORY

w FACTORS DOMINATE

REHAB DECISIONS
BASED ON THESE
FACTORS

DDDDDDD

3 For éea/‘/}g/ loss:
%aﬁ/}y aidls

4&0@@@0/?
Aural rehab If//b@

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
EEEEEEEEEEE

DDDDDDD

ITEM #52945
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Adidas Adizero Adios Boost 2

PHONED | PROMISED | DELIVER |WILL CALL
AM.
P.M.

FOR

ADDRESS

R For éeaﬁ/}gz loss:

#@a/‘/}g/ wdls
% CCeSS 0/‘%

Aural rehab tps
ANDITORY TRANING

TITUTION PREMITTED DISPENSE AS WRITT!

DEANO. REFILL TIMES

DATE ADDRESS

ITEM #52945
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WHAT

A PROCESS THAT

EXACTLY IS nvoLves
AUDITORY TEACHING THE

BRAIN TO LISTEN.

TRAINING?

/beet/

/boot/

[bat/
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AUDITORY TAKES

ADVANTANGE OF

TRAINING IS ¢
COGNITIVELY NEUROPLASTIC

NATURE OF THE

CHALLENING! oy

peat the sentence (aloud or to yourself) that was

LACE Demo
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LACE

Listening and Communication Enhancement

Poor Speech in Babble Time Compressed Speech (Fast Talker)
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Good Speech with Competing Speaker Auditory Memory

Q1: Baseline

Q2: 2 weeks (Mid training)

Q3: 4 weeks (Training completed)
Q4: 8 weeks (Post-training)

Sweetow & Sabes, 200¢

AUDITORY
TRAINING
DATA

Song et al., 2012

Normal Hearing Young Adults

stimulus

[da]

quiet

6-talker

Formant transition Vowel
.
v
]
2
i -
E
<
o Time (ms) 170
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Pre
Post
| 0.1pv
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Time (ms)

5/5/2015
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AUDITORY
TRAINING
DATA

Anderson et al., 2013

Older Adults with Normal &
Impaired Hearing

HEARING IN NOISE MEMORY PROCESSING SPEED

Better ———»
*
£e
L]
. ﬂ\
»
»
fe }\
= 0

= Auditory Training
— Active Control

AUDITORY
TRAINING
DATA

Anderson et al., 2013

Older Adults with Normal &
Impaired Hearing
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noun

rewarding way

AMIFICATI

gam-i-fi-ca-tion
/gamife kaSHan/

using game thinking and design techniques for non-
gaming contexts to engage users to solve problems
or change behaviors in a fun, competitive or

5/5/2015

29



5/5/2015

QO0@e@®
GAMIFICATION

0®@0
@DO=DDOSO®D =
S IIE)

It makes the hard stuff in life fun...
like auditory training!

[ 5 vieicome to Sense syners, = =
€« C' [1 www.sensesynergy.com ay =
] »

Apps |
@ SENSE SYNERGY TRYIT | PURCKAIE | LOOMREOIITER | ABOUTUI | CONTACT

WELCOME PRODUCT INFO FOR PROVIDERS SUPPORT

ﬁ‘ One of the most exciting innovations in speech comprehension
Readl ny Qu1ps

Patert Penang
“Train Your Brain” and Understand Again!

A busy restaurant, a crowded family gathering, a noisy doctors office— have
you given up on hearing in places like these? Does it seem like there’s no way
to understand your friends when they speak in a noisy environment?

There is! When you train your eyes, ears and brain to work together, you'll be
amazed at how much you can understand speech in the loudest of
sumoundings. ReadMyQuips™, the new audio-visual home training system,
teaches you how!

Eaaaa=

ReadMyQuips™ can help you understand. And best of al, i's

designed to be both entertaining and effective! FREE TRIAL

For the Hearing Impaired > For Hearing Professionals >

Find out more about the holistic roach of y Home training is the pe: -omplement to
ReadMyQuips™. Have fun while you train your traditional aural rehabilitation. Leam more about
brain” to understand speech in even the noisiest how adding ReadMyQuips™ to your practice
situations! can benefit you and your patients.

30
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[ ©
lﬂRead Quips

RMQ Demos

acting is all about honesty. ([ (D (HEEED (DA (D G D OB
- (George Burns)

iPad = 6:58 AM

Stats ; myQuips

Level: 7 Trial 1

fake that, | you've

whose | office | plants | have

never | learn ‘anythmg | from | experience.

e e Puzzle 1/10 L,»

31



5/5/2015

MULTI-TASKING...

SELECTIVE FOCUS ON RELEVANT

SOUNDS, SUPPRESS

ATTENTION rreLEVANT SOUNDS

WORKING TEMPORARILY

MAINTAIN, STORE,

M EMORY PROCESS INFO

RMQ DATA

DECREASE IN S/N (dB)

IEEEEEE R -

Significant improvements
in speech recognition

Average improvement for
the 9 experienced
hearing-aid users was 2.8
dB

Subjects enjoyed the
system and felt their
speech-in-noise ability
had improved

Leavitt, H. et al., 2011
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RMQ DATA

Daily Use % Directional % Noise %Speech in Noise
RMQ 9.6 hours 19.16% 1.4% 41.3%
CTRL 8.4 hours 17.6 % 12% 41.2%

Self-Reported RMQ Time

1200
1000

800

600
400
=l H H H
0 e
2 3 4 5 6 7 8 9
Participant

Total Minutes

10 11 12 13 14 15

29 new hearing aids
users

Randomly assigned to
RMQ & control group

Variety of test measures

given pre & post including
HINT & WIN

Bock & Abrams, 2013

RMQ DATA

HINT Differences

Unaided Omni Static
1
0.5 —
0
T
© 05
g /-w ORMQ
2 - BCTRL
5
m-1.5
T
-2
2.5
*p <.05

Significant improvement
seen for the RMQ group
on the HINT test in the
static directional condition

Bock & Abrams, 2013
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RMQ DATA

WIN Differences

Unaided Aided
"] Significant mean
05 iImprovement seen for the
5 . <) RMQ group on the WIN
SRYG test for both aided and
Ets s ) BCRTL unaided conditions
5
3 2
g
-2.5
3 *p < .05

Bock & Abrams, 2013
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S"‘ Massachusetts
Eye and Ear -
sense life. experience life. [(aearea]
Patems NAVIENXE SORCATEE 30D Tt [esexrcn faenn Find 3 Socwr = £ MeICH Profteonas

Foraging “Audiogame”

Game Technology Teaches Mice and Men to Hear Ez:e%—.ﬂ: - n -
Mass ar Better in Noi K =, . .
- . - Subjects learned adaptive

search strategies that
allowed them to more
efficiently convert noisy
dynamic audio cues into
actionable information for
finding the target

Whitton, J. et al, 2014
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C Auditory foraging task
S 20p 2 transferred to an
< . 8 untrained speech
O Trained o © .
2 10} 0 A perception task!
q O 00 © 00
3 ~0 O U L& O L_,% o2 . .
5 0w -g: = wlk wlo @ Generalized improvement
s | °° 3" ®°8 in ability to understand
S % oo in ability to understand
<1955 15 10 5 o0 speech in noisy conditions
SNR (dB)
On average, a 12%

Change in words correctly improvement at 0dB SNR
recognized for the speech in

noise task (Post-Pre) according to
target speaker SNR

Whitton, J. et al, 2014

\'/
PositScience*

Think Focus Remember
faster better more

brainHQ

from Posit Science

brain speed
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brainHQ

from Posit Science

Divided Attention

Learn more >

Press the left arrow on your keyboard if the figures match as described below. Otherwise
press the right arrow. You'll have a limited time to respond. Click START to begin.

Same color

<

]

>

%) ‘mogi

BrainHQ Demo

Click to see another example
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Sound Sweeps Fine Tuning Auditory Ace

brainHQ

In the Know Rhythm Recall

Mixed Signals

External Factors

Communication

Working
emory

Internal Factors
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AUDITORY TRAINING IS
ANTI-AGING FOR THE BRAIN

NO BOTOX
NEEDED!

Thank you!

Jumana_Harianawala@starkey.com.
Lindsay_Prusick@starkey.com

38



