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Learner Outcomes

After this course learners will be able to...

* Implement evidence-based outcome measures that are
specific to the child’s needs.

* Interpret differences in outcomes to assist with device
candidacy decisions.

» Explain how to monitor progress and development over time
for children who have hearing loss.
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Child A:

“Hayden”

Passed NHS

Parents suspected
hearing loss at 27
months

Impact of cumulative auditory experience: Case studies

Child B: “Hugh”

Failed twice on NHS
Family did not initially
pursue follow-up

Severe hearing loss by

Severe hearing loss by age 3
age 3
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Speech Production and Communication Measures Below average Average
Goldman-Fristoe Test of e
Aliculalion <1 |%ile w
Language Measures
Peabody Picture ——
Vocabulary Test - 4 o
(From B) 48 |SS <0.1 |%ile ﬁ =
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Precision audiology?

m NATIONAL CANCER INSTITUTE
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1-800-4-CANCER  LiveChat  Publications.
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Precision Medicine in Cancer Treatment

Precision medicine is an approach to patient care that allows

Types of Cancer Treatment doctors to select treatments that are most likely to help UNDERSTANDING PRECISION MEDICINE
_— patients based on a genetic understanding of their disease
This may also be called personalized medicine. The idea of I s e, s vt s it e s
Radiation Therapy o qenetic change | g tha targets that change. o
precision medicine is not new, but recent advances in science pedrpe
Chemotheeey and technology have helped speed up the pace of this area
Immunotherapy + of research

e Today, when you are diagnosed with cancer, you usually

Hormone Therapy. receive the same treatment as others who have same type
and stage of cancer. Even so, different people may respond
differently. and, unti recently, doctors didn't know why. After
decades of research, scientists now understand that patients’
Side Effects of Cancer tumors have genetic changes that cause cancer to grow and

s

Cell Transpiant

Hospital

omplexity

Emerging researc|

What is our reference
for “typical”?

Additional
disabilities

Heterogeneity
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CDACI Speech Recognition Hierarchy
1yr 2yr 3yr 4yr 5yr
R
e
Open-Set
Recognition:
MLNT
LNT
PBK
HINT-C
vl 4}

Closed-Set Identification:
ESP
PSI

«——>

Auditory
Behaviors:
IT-MAIS
MAIS

ecognition test hierarchy. The tests BOYS TOWN

5 Hospital J{
Pediatric Minimum Speech Test Battery
» Described by Uhler et al. 2017
* Developed with input from a large number of pediatric
audiologists, mostly in North America
* English-based
» Goal of standardizing pediatric speech recognition
assessment
o Hospital J{
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Pediatric Minimum Speech Test Battery (PMSTB)

RECOMMENDED TESTING PARAMETERS

PERCEPTION® ESP SPONDEES® ] 1. Stimulus presentation via recorded testing materials

PARENTAL J

SPEECH
QUESTIONNAIRES

ESP PATTERN
DISCRIMINATION

f <25%: VRISD l [ 1f < 25%: PATTERNS ] 2. Assessment of speech at conversational loudness (i.e., 60 dBA) in quiet

AUDITORY sKiLLs VisuAL
3 of soft speech (i.e., 50 dBA) in quiet

CHECKUIST

ATEIU
4. Assessment of speech in noise (i.e., four-talker babble) at a +5 dB signal-to

1f280%: CEILING; ESP -noise ratio with the signal at 65 dBA, unless otherwise specified in the

INFANT SPEECH
DISCRIMINATION
(VRIsSD)

LITTLEARS.
QUESTIONNAIRE

L Esp
MONOSYLLABLES®

1f 280%: CEILING; ESP
SPONDEES

MONOSYLL.

manual

J— ]
e

[ wasssor | [ wasmsor ] [ wasmsior ]

OR BKB SIN;
REPEATATF/U

1f 280% twice:
CEILING; Adult

1f 280% twice:
CEILING; BABY BIO
NOISE

REPEATATF/U

1£280% twice:

1£280% twice:
1f280%: CEILING; Ps1 r— CEUNG; e CEIUNG; BKB(@) rR—
WoRDS CEUING; MUNT/INT CEIUNG; BABY BIO

OR PSI SENTENCES oRBKESN

Minimum Speech
Test Battery (MSTB)

1f<25%: STOP

1£25-79%: BABY BIO
NOISE; REPEAT AT F/U.

1f 25-79%: CNC;
REPEATATF/U
1f280% twice:

1£280% twice:
CEILING; CNC CEILING; BABY BIO
NoISE

* Clinicians should select the version of the ESP test (i.e., low-verbal or standard version) based on the child’s language abilities.
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Pediatric MSTB

RECOMMENDED TESTING PARAMETERS

1. Stimulus presentation via recorded testing materials

Assessment of speech at conversational loudness (i.e., 60 dBA) in quiet

2
3. Assessment of soft speech (i.e., 50 dBA) in quiet
4

Assessment of speech in noise (i.e., four-talker babble) at a +5 dB signal-to
-noise ratio with the signal at 65 dBA, unless otherwise specified in the

manual

National Research
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Pediatric MSTB

g \ p
PARENTAL ) SPEECH ESP PATTERN
QUESTIONNAIRES ) DISCRIMINATION J PERCEPTION*
\ . \
a \ 4 \ [ If <25%: VRISD ]
AUDITORY SKILLS VISUAL s
CHECKLIST REINFORCEMENT If 25-79%: REPEAT
INFANT SPEECH ATF/U
LITTLEARS DISCRIMINATION —
QUESTIONNAIRE (VRISD) If 280%: CEILING; ESP

SPONDEES

~—

BOYS TOWNi
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Pediatric MSTB
e 3\
ESP
ESP SPONDEES* MONOSYLLABLES*
k J
If < 25%: PATTERNS | If <25%: SPONDEES
If 25-79%: REPEAT 125 7o Pel
. WORDS; REPEAT AT
ATF/U F/u
If 280%: CEILING; ESP If 280%: CEILING; PSI
MONOSYLL. WORDS
BOYS TOWNﬁ
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Pediatric MSTB

REPEAT AT F/U

If 280% twice:

CEILING; MLNT/LNT
OR PSI SENTENCES

If 280% twice:
CEILING; CNC

PSI Sentences

N
/ PSI WORDS J MLNT/LNT CNC
. "
[ If <25%: STOP J [ If <25%: STOP [ If <25%: STOP J
@ N s r
If 25-79%: MLNT/ If 25-79%: CNC; If 25-79%: BKB(Q);
LNT OR PSI SENT.; REPEAT AT F/U REPEAT AT F/U

If 280% twice:
CEILING; BKB(Q)

BOYS TOWN

National Research
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4 4 N\
f BKB QUIET BABY BIO QUIET BABY BIO NOISE
( L )
[ If <25%: STOP J [ If <25%: STOP J [ If <25%: STOP }
(6 & 2)
If 25-79%: BABY BIO If 25-79%: BABY BIO If 25-79%: AZ BIO
OR BKB SIN; NOISE; REPEAT AT F/U QUIET; REPEAT AT F/U
REPEAT AT F/U
If 280% twice: If 280% twice:
If 280% twice: CEILING; BABY BIO CEILING; Adult
CEILING; BABY BIO NOISE Minimum Speech
OR BKB SIN Test Battery (MSTB)
BKB-SIN
BOYS TOWNi
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Pediatric MSTB

« Advantages
— Standardized protocol
— Prescriptive approach to presentation level
— Could allow development of database due to standardization

National Research
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Pediatric MSTB

» Disadvantages
— Only English materials

— Single presentation level and SNR recommendation unlikely to
work for all children with hearing loss.

— Lots of similar materials presented as different steps.

BOYS TOWN i
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Pediatric MSTB

n=30  n=56  n=48  n=94  n=43  n=101 n=s0  n=ll2

Percent Correct

Pattern Spondee Mono Catagory
ESP Standard

=15

=23 n=23  n=4  n=28  n=49
)

Percent Correct

Pattern Sponded Mano Catagor:

ESP Verbal
[XX] Hearing Impaired

BOYS TOWN
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Performance on monosyllabic words in quiet

100 i’ -1
=16 o -1
80F  resa n=131 _

B 0 -

2

S’ 680 -1

T s

g 40 rel78 ”

[

& sk -
ook n=163 _
101 M= Normal Heor T

0|~ [_EZ3 Hard of Hearing -
LNT Easy LNT Hard PBK
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Comparing Speech Perception Tests

100
90 -
80 -
70 -
60 - s WIPI
50 - PBK
40 mNu-6
30 -
20 +
10 +

3.5yrs 5.5yrs 7.5yrs 9.5yrs 11.5yrs

BOYS TOWNﬁ
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Aided Speech Recognition Battery
| AGE >
Use of context >
Open and Lexical BKB or Child
Closed set neighborhood PBK-50 CASPA AZ-Bio
< SPEECH RECOGNITION CONTINUUM >
BOYS TOWNﬁ
National Research
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Figure 4. Individual scores on the consonant recognition in quiet task (in percent correct) across level and

prescriptions. Filled symbols represent scores at an input level of 50 dB SPL and open symbols represent

scores at an input level of 70 dB SPL. Di: P! scores for j with Sound Recover
Dashed lines indi the 95% interval for significant change in individual score.

DSL Quiet Score (% Correct)

0 T T T T T T T T T

0 0 20 30 4 s 6 70 80
DSL Noise Score (% Correct)
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e el N Pediatric
! : AZBio in Quiet
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O 4 = Severe
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Classroom acoustics

80-
« 80"
3

40-

Unocéupied Occdpied
Classroom Status
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Pediatric
AZBio + 6 dB

- SNR

O 75-

O 1 = Normal

[l )

o 3 = Moderate
8 4 = Severe

(@]
o~ . | ‘

HL Group
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SNR

o-

BKB-SIN SNR
50% Correct

1 = Normal

‘ 3 = Moderate
‘ 4 = Severe

| HI; Grca)upl
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Classroom acoustics
0.75-
o
=0.50-
L
0.25-
0.00-
1st Grade 3rd Grade 4th Grade
| Grade
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Signal-to-Noise Ratio for 50% Correct

I | asioN

UONRIBGIaASY PUE BSION

b &
’ 4

Hearing Group

RS TowN
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Aided speech recognition
« Compare to outcomes from
studies of children who wear
hearing aids
» Check aided audibility across
input levels
RS RAR
30
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Unilateral hearing loss

* Loss of binaural hearing
« Binaural means two ears
* We use binaural hearing for specific listening skills

UHL - Loss of Binaural Hearing

Binaural summation

Head shadow effect

Sound localization

Binaural release from masking

hip with
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UHL — Binaural Summation

UHL — Binaural Summation

* \We hear better when
sounds reach both ears.

e Children without
binaural summation may ) (
miss certain soft sounds
in their environment

hip with
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Head shadow

National Research
Hospital
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Head shadow

National Research
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Head shadow

from the side.

environment.

» Our head blocks sounds at
higher frequencies that come

* We use differences created by
the head shadow to determine
the location of sounds in the

BOYS TOWN i
National Research
Hospital |
37
Binaural localization cues
Interaural time difference Interaural level difference
ITD ILD
BOYS TOWN ﬁ
National Research
Hospital
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Interaural time differences (ITD)

Interaural time difference
ITD

Lower frequency sounds from the side of
the head arrive at the ear closest to the
sound first.

We use differences in the time of arrival
between ears at low frequencies to
locate sounds.

BOYS TOWNi
National Research
ospital |
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Interaural level differences (ILD)

Interaural level difference
ILD

Higher frequency sounds from the side of
the head do not arrive at the opposite
ear.

If a sound is louder to one side, we use
the level information to determine
location

National Research

BOYS TOWN i

Hospital
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Binaural release from masking

Binaural Squelch

Monaural Binaural

What is release from masking?

* Masking = noise

+ One ear = monaural : O,
. . : Q
 The ear receives a mix : me

of speech and noise : /

Monaural

hip with
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Binaural masking release

For sounds that are separated in space,
we can better separate speech from
noise.

Children with UHL will have problems
listening and learning in background
noise

Binaural

BOYS TOWNi
National Research
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Spatial Release from Masking
Speech and Noise Co-located %
24
“ Hospital ..
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Spatial Release from Masking

Speech and separated by 90 degrees
Device Side

BOYS TOWN
National Research

Hospital

Spatial Release from Masking

Speech and separated by 90 degrees
Contra device

BOYS TOWN

National Research
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Spatial Release from Masking

SSN  2-tlk
10l A chid e e
adult @ ®
= !
5 -
S ® ¢t
Z o .
sl T
no-plug simUHL simUHL
msk-side msk-ipsi msk-contra

Listening condition

BOYS TOWN
National Research
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UHL- Aidable (Unaided Sl 0-80)

» Provide hearing aid to improve binaural hearing

» Factors to consider
— Age of amplification?
— Speech understanding (if measurable)
« If unaided SlI = 0, aided SllI > 50 for simulated fitting

BOYS TOWN

National Research
Hospital

hip with



6/30/20

UHL — Severe/Profound (Unaided SlI = 0/
Aided Sll < 50)

« Limited potential binaural hearing
 Binaural interference?

* CROS not supported in BCEHP
— Overcome head-shadow effect
— Limited evidence in population of the program

BOYS TOWNi
National Research
Hospital |

49

Black dots =
Well-fitted
kids

Blue dots =
poorly fitted
kids

Aided SlI

0

T T
0 25

T T
75 100

50
Unaided Sl BOYSTOWNﬁ
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Bone conduction device - CROS

« Limited evidence in the age range of the BCEHP for using
a bone conduction device with severe/profound unilateral
hearing loss.

« Could improve head shadow
— Bandwidth?

BOYS TOWNi
National Research
Hospital |
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20t

10

-10+F

Transcranial transmission [dB] Mastoid—-Mastoid

0.2 0.4 0.7 1 2 4 7 10
Frequency [kHz]
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Auditory Development Questionnaires

« LittlEars — 12 months — 2 years
« PEACH — 12 months — 2 years — once 28 on LittlEars

+ SSQ -4, 6, 8 year-olds

BOYS TOWNi
National Research
Hospital |
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LitttEARS

O Hearing Jmpaired n=201
- Below the Min n=33
1 | 1 | 1 | 1 1 | 1 1 1 | 1

6 & 10 12 14 16 18 20 22 24 26 28 30 32 34 36

Age at Milestone (Months)
_ BOYS TOWNﬁ
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8
4= A Normal Heoring n=44
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Peach Percent Correct

PEACH

3 Nermal Hearing
Hearing Loss

Quiet

Noise Total

National Research
Hospital
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PEACH vs. previous studies
100
ol T I T

oo .
1 L 3
70 E
€ o S
8 £
a5 a
5 4
:
. 5
0
» iy

10

0

Overall Quiet Noise
Subscale Quiet Noise Total
Figure 8. PEACH scores from typically developing, full-term
children with hearing aids
BOYS TOWN i
National Research
Hospital
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Auditory Development Questionnaires

Reflect auditory variables
Also reflect language abilities

LittlEars — performance may be high
PEACH — consider age of child

BOYS TOWN
National Research

Hospital

When to move to cochlear implantation or
another device?

* Reduced or stagnant
outcomes despite:

— Good audibility

— Consistent hearing aid use
» Shift in candidacy

— Current: Audiogram

— Future: Audibility, hearing aid
use, and outcomes

BOYS TOWN

National Research
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Thank you!
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