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Benefits of early identification
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Moeller, 2000

average family involvement.
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Fig 2. Mean vocabulary scores plotted as a function of the two
key variables, age of enrollment and family involvement ratings.
The area above the horizontal dashed line represents the lower
end of the average range for normal hearing students (average
range is 100 = 15). The rating 4 to 5 (filled circle) represents the
highest levels of family involvement; 3 (filled triangle) represents
average family involvement; 1 to 2 (open square) represents below
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What is a pediatric audiologist?

Works at a

children’s

hospital or
specialty clinic?

Pediatric
Likes children? training and
experience?
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If the patient in your booth is a
child, you’re a pediatric
audiologist!
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How can we measure auditory experience?

Speech
audibility?

Hearing aid
use?

Auditory
Dosage?

10

Duration Variables?

» Age of:
— ldentification
— Amplification
— Intervention
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Duration variables and JCIH

» Age of identification (by 3 months)
» Age of amplification (within 1 month of ID)
» Age of intervention (by 6 months)
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Hospital

Age of identification

» Earlier is better

— Before 6 months vs. after 6 months
(Moeller, 2000; Yoshinaga-Itano et al. 1998)

» Led to widespread adoption of universal newborn
hearing screening and early intervention programs
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1998 — Yoshinaga-Itano et al.
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Duration variables

Duration of Duration of
HA use HA use

"an =

Age of Age of
HA fitting HA fitting
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Age at HA FIT: After UNHS

Reasons for Delay Now

Late-onset hearing loss

Mild or unilateral loss
120 - Uncertainty in diagnosis
100 Loss to follow-up

340 - 32
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Age at HA FIT: After UNHS
120 -
100
100 -
Delayed onset hearing loss
80 - Mild hearing loss
é 60 -
2
40 - 32
20 13 8 11 ; 10 . 15
0 1 N
@ o't \2© " \3 W P 0P el g0 a0
Age at HA Fit
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What now?

» Duration variables do not explain

« Demographic factors wEigm - - -
— Degree of hearing loss
— Socioeconomic status
— Additional disabilities? Longitudinal Outcomes
— Cochlear imp|ants of Children with Hearing
] . Impairment
— Non-English-speaking homes

National Research
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Demographic Factors
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Demographic Factors
Advantages Disadvantages
+ Puts findings in context * Not malleable
+ Target intervention? * Assumes demographic groups are
homogeneous

— i.e. Girls, Mild HL, Late ID

+ Send a frustrating message to
parents/caregivers
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Poll Question

* What pure-tone average do you start to recommend
hearing aids for children with bilateral hearing loss?
—A.20dB HL
-B.25dB HL
—C.30dB HL
—-D.35dBHL

BOYS TOWN
National Research
Hospital

p

Findings are mixed between pure-tone average
and outcomes

Fitzpatrick et al., |Davis et al., 1986

2007 Moeller, 2000
Wake et al., 2005 Ramkalawan &

Delage & Tuller, |Davis, 1992

2007 Gilbertson &
Kamhi, 1995
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What does PTA not tell us?

Frequency (Hz)
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How different How patient will
configurations may impact perceive speech with
speech understanding hearing aids (aided

audibility)
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Limitations for predicting speech recognition

Figure 6. Aided PTA (at 0.5, 1.0, and 2.0 kHz; dB HL) as a function of LNT score (% correct) at the
50 dB SPL presentation level for the 26 children. Linear regression line, r value, and significance level
are also shown. The symbols are triangles, circles, and squares for Aids 1, 2, and 3, respectively.
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Problems with Pure Tone Average (PTA)
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Duration variables

Duration of Duration of
HA use HA use

"an >

Age of Age of
HA fitting HA fitting
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Age at Hearing aid fitting: After UNHS
120 -
100
100 -
Delayed onset hearing loss
80 - Mild hearing loss
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QOutcomes of Chlldren
with Hearing Loss

BOYS TOWN
National Researtcrt
Spi

2/9/2026

14



Language at 3 years of age

160

1457

1307

1157

1007

CASL standard Score

NH

11.4%
HH 35.5%

86-90 B NH(n=53)
HH (n = 121)
NH 5.6%
HH 12.3% |||
52.2%
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Mean NH = 101.32; Mean HH = 88.83 (p =.001,d= 0747) National Research
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Introductions
Current state of outcomes in children who wear hearing aids
Cumulative Auditory Experience

Speech audibility

Hearing aid use

Special considerations for unilateral hearing loss

Today’s Agenda
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Cumulative Auditory Experience
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TIME
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Does it matter if hearing aids are optimally fit?

Malleable factors
that influence
relationship
between PTA and
outcomes.

Moeller & Tomblin, Ear & Hear
(2015)
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Auditory Experience

Amount of
hearing aid use

Audibility (Aided SlI)

National Research
Hospital
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Components of “early intervention”

Hearing

Language
aid factors

interventio

Other factors
Family caregiver factors
Demographic factors
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Audibility and telephony

THE JOURNAL

OF THE
ACOUSTICAL SOCIETY OF AMERICA

‘Volume 22 Number 2

MARCH - 1950

The Perception of Speech and Its Relation to Telephony

Faxvey Frercasn asp Roosss H. Garr . —
Bal Tdephone Laboratores, Inc., Mursay Hill, New Jorsey P
(Reeeived December 3, 1919) H
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Audibility by age
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Audibility and speech recognition

* Depends on age Lol ]
_ AduItS O Younger
- 08 e
— Older (9-12 years) s ’
— Younger (5-8 years & °¢|
g 0.4}
& 021
0.0

From McCreery &
Stelmachowicz, 2011
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Audibility

« How well we can hear a
specific sound

 Children can only develop
what they hear

* Determined by:
— Hearing thresholds
— Level and location
— Noise
— Device (if present)
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Audibility

Hearing aid
fitting outcome

Audibility

Hearing aid
candidacy
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Average speech spectrum
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Hearing Thresholds

» Hearing loss results in loss of T ———

audibility for speech and other -
important sounds. o o I

» Greater hearing loss = more  _ =
limited audibility 5 w0 il
ET ain Y I
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130
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Audibility with Mild Hearing Loss

140 4 E - . Left
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Audibility with Severe Hearing Loss
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Infants are not average adults:
Implications for audiometric testing

By Richard C. Seewald and Susan D. Scollie

Heoring Theeshold Lewel (d8)
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How Does the Sound Pressure Generated by
Circumaural, Supra-aural, and Insert Earphones

Differ for Adult and Infant Ears?

Susan E. Voss and Barbara S. Herrmann
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Ear canal acoustics

+ Assessment * Hearing aid fitting

Hearing aid candidacy
+ Audibility

How does ear canal acoustics influence diagnostic
assessment?

How does the hearing loss impact audibility?

2/9/2026
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Fit children with mild bilateral hearing loss?

30 dB HL

20dB HL

BOYS TOWN
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Fit children with mild bilateral hearing loss?

Clinical equipoise

30 dB HL -

Uncertainty about

clinical decisions in
? the face of limited or

unclear evidence

20BHL @
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Is mild bilateral hearing loss a developmental
risk?

Journal of Speech and Hearing Disorders, Volume 51, 053-062, February 1986

EFFECTS OF MILD AND MODERATE HEARING IMPAIRMENTS
ON LANGUAGE, EDUCATIONAL, AND PSYCHOSOCIAL
BEHAVIOR OF CHILDREN GpC ==6ldB

JULIAM. DAVIS  JILLELFENBEIN  ROBERT SCHUM  RUTH A. BENTLER
Tha Unicersity of Towa, lowa City

An extensive psychoeducational evaluation was administered to 40 hearing-impaired children to investigate the effects of
degece of hearing impairment, age, and other factors on intellectual, social, academic, and language behavior. Although children
varied greatly in performance, hearing 1oss of any degree appeared to alfect psychoeducational development adversely, leading

conclusion that even minimal hearing loss places children at risk for language and leaming problems.

FIGURE 3. Mean performance of the six subgroups on the
PPVT-R. None of the scaled score means was within 1.5
standard deviations of the population mean of 100.
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Is mild bilateral hearing loss a developmental
risk?

/ HHS Public Access
\@ Author m nuscript

¥ Peer-reviewed and accepted for publication

Submit a manuscript

‘About author manuscripts.

PMCID: PMC6456443
NIHMSID: NIHMS 1009435
PMID: 30238910

Child Dev. Author manuscript; available in PMC 2020 Jan 5.
Published in final edited form as:
Child Dav 2070 Jan: 91(1) e179-8157

2018 Oct 9. doi- 10.1111/cdev 13158
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cy Predictors and Second-Grade Outcomes in Children Who
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developmental risk?

Yes.

Is mild bilateral hearing loss a

BOYS TOWN
National Research

Hospital

pressures generated by earphones
Susan E. Voss

Eaton-Peabody Laboratory, Massachusetts Eye and Ear Infirmary, 243 Charles Street, Boston,

Institute of Technology, Cambridge, Massachuseits 02139, and Department of Otolaryngology,
Massachusetts Eve and Ear Infirmary, 243 Charles Street, Boston, Massachusetts 02114

John J. Rosowski

Eaton-Peabody Laboratory, Massachusetts Eve and Ear Infirmary, 243 Charles Street, Boston,
Massachusetts 02114, Department of Otolaryngology, Massachusetts Eve and Ear Infirmary,
243 Charles Street, Boston, Massachusetts 02114, and Department of Otology and Larviigology,

Sciences and Technology, Cambridge, Massachuseits 02139

J. Acoust. Soc. Am. 107 (3), March 2000

Acoustic mechanisms that determine the ear-canal sound

Massachusetts 02114, Speech and Hearing Sciences Program, Harvard—M.LT. Division of Health Sciences
and Technology, Cambridge, Massachuseits 02139, Research Laboratory of Elecironics, Massachusetts

Harvard Medical School, Speech and Hearing Sciences Program, Harvard-M.LT. Division of Health

Infants are not average adults:
Implications for audiometric

By Richard C. Seewald and Susan D. Scollie October 1999 + Vol. 52 « No. 10

esting
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Hearing aid candidacy

* Audiogram method

Frequency in Hertz (Hz)
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3 months
Right ;B0
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Hearing aid candidacy

* Audibility method — 3 month-old

Average conversation at 1 meter

f
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t
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t
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t
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Hearing aid candidacy

 Audibility method — 10 year-old

Average conversation at 1 meter
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Why do thresholds change?

We know the RECD affects
hearing aid measurements, but
how do they affect
thresholds??

BOYS TOWNi
National Research
Hospital =
61
Frequency in Hertz (Hz)
 Inserts / ABR transducer
b e — Calibrated referenced to a 2 cc
] i \gf | coupler
1=
- EFFECTIVEMASKING LEVELS TO NON-TEST EAR

BOYS TOWN i

National Research
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Ear canal growth

Effective stimulus level will
decrease as the ear canal
volume increases

In dB HL, thresholds will
appear to be worse over time
as ear canal grows

BOYS TOWN i
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QUESTIONS?

BOYS TOWN i
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Are there differences in outcomes for
children with mild hearing loss, as a
function of amount of hearing aid use?

Vocabulary

Articulation

| N —

Grammar

3
Phonological processing |
b,

Speech recognition in noise |

BOYS TOWN i
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Hospital

Does amplification help children with mild
bilateral hearing loss?

140 |~
[ Non-—user (n=9)
3 Part—time (n=15) e iy ! PMID: 26151927
130 |~ I Full-time (n=14)
L The Influence of Hearing Aid Use on Outcomes of Children With Mild
qg ‘l’ Hearing Loss
S 120 ih A Walker, ™ Lenore Holte? Ryan W. McCreery,® Meredith Spratford® Thomas Pa
[%2] ary Pat Moeller®
o
5
2 110
2 74
w
=
a 100
[a W

BOYS TOWN i

National Research
Hospital

2/9/2026

33



Journal List : Lang Speech Hear Serv 5ch > PMC7251589

LANGUAGE, SPEECH, AND
M ASHAWIRE '—S H SS HEARING SERVICES IN SCHOOLS

RELATED TOPICS FOR AUTHORS | SUBSCRIBE

Lang Speech Hear Serv Sch. 2020 Jan; 51{1): 55-67. PMCID: PMC7251589
Published online 2020 Jan 8. doi: 10.1044/2019_LSHS55-0CHL-19-0021 PMID: 31913801

Audibility-Based Hearing Aid Fitting Criteria for Children With Mild Bilateral
= Hearing Loss

Ryan W. McCreem,ma Elizabeth A Walker,? Derek J Stiles ® Meredith Spratford,® Jacob J. Oleson ® and

= Dawna E. Lewis?

] = Author information = Article notes = Copyright and License information Disclaimer
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Audibility-based candidacy

« Children who did not receive or did not wear hearing aids

» Compared two different criteria
— Level = 50th percentile for children with normal hearing

— Iterative piecewise regression

* Finds point in unaided Sll where relationship between Sll and language
changes

BOYS TOWN
National Research
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120

Peabody Picture Vocabulary Test Standard Score
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Convergence

» Both criteria suggested a break-point around unaided SlI

= 80 across three language outcomes

BOYS TOWN i

National Research
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Hearing aid candidate

71

80

Unaided Sl Criterion

100

BOYS TOWN
National Research
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PTA-based criterion

+ Did not reflect effects of ear-canal
acoustics

* Not based on language outcomes
data

* Not easy to quantify impact of
hearing on audibility

Unaided Sl Criterion

Unaided SlI criterion

Reflects effects of ear-canal
acoustics on thresholds

Based on language outcomes data

Quantifies impact of hearing on
audibility

BOYS TOWN

National Research
Hospital
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KIPA Audibility Calculator
http://Kipagroup.org/charts/

National Research
Hospital
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Counselling Approach

* Non-dispensing Audiologist / SLP / Early Interventionist
— Explain:
 Audibility and why it is important for language
* How even small disruptions in audibility can affect communication
» Refer patient to fitting audiologist to assess impact of loss on audibility

National Research
Hospital
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What is hearing aid verification?

BOYS TOWN
National Research
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Verification

Software version 2.8.4 e
Speechmap/DSL 5 child - Single view Oct 12, 2006 4:13pm audioscan)
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Aided Audibility (SI1)
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Software version 2.8.4

Aided Audibility

Form No, 203 1402

Speechmap/DSL 5 child - Single view
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Hide I Show

For each band —
Audibility x FIW =
weighted audibility
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Aided Audibility (Sll) to transfer functions
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Figure 2. Frequency-importance functions for the CST, con- FIGURE 2. Freg functions for the of the NU-6 word test. The
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Audible bandwidth

Software version 2.8.4
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Target vs. Actual (RMS error)

Scftware version 2.8.4

TormNo. 203 102
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Better match to targets = better audibility

Speechmap/DSL 5.0a child Test Stmulus  Level si SPeechmap/DSL 5.0a child
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Does it matter if hearing aids are fit
close to DSL targets?

INTERNATIONAL JOURNAL OF AUDIOLOGY

e Taylor & Francis
https://doi.org/10.1080/14992027.2023.2293645 The e Sy bty The st Sty i Al Toyor & Francs Group

ORIGINAL ARTICLE W) Check for updates

Comparing criteria for deviation from hearing aid prescriptive targets in children

Kathryn B. Wiseman® (@, Elizabeth A. Walker® @, Meredith Spratford® (@, Marc Brennan® @ and Ryan W.
McCreery® (@
*Child Auditory Technology Laboratory, Boys Town National Research Hospital, Omaha, NE, USA; "Department of Communication Sciences and

Disorders, University of lowa, lowa City, 1A, USA; “Audibility, Perception, and Cognition Laboratory, Boys Town National Research Hospital,
Omaha, NE, USA; dDepartment of Special Education and Communication Disorders, University of Nebraska-Lincoln, Lincoln, Nebraska, USA
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Hearing aid verification in children

DSLv5 prescriptive targets
Hearing aid output (60 dB input)
[Speechmap/DSL 5.0a child May 8, 2014 3:42pm

PTA 53.75; rms error = 11.4818

%

Fit to prescriptive targets

%

RMS error = mean error @ 500, 1000,
2000, 4000 Hz

5 dB RMS-error guideline

Is < 5dB or < 3 dB for children?

500 1000 2000 4000 8000

National Research

Hospital =

85

Is a 3 dB criterion more advantageous than
a 5 dB criterion?

Does a 3 dB criterion resultin...

...than a 5 dB criterion?

BOYS TOMWN
National Research
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N =307 children with hearing aids

Age =5 months - 11.5 years

Hearing aid fitting error
RMS error of deviation from DSL v5 prescriptive targets
at 500, 1000, 2000, and 4000 Hz

Aided audibility
Aided Speech Intelligibility Index (SIl) @ 60 dB input

Speech recognition
PBK words in quiet

Language measures

87

Expressive vocabulary (WASI Vocabulary)
Morphosyntax (CASL Syntax Construction)

dB SPL

T T T T T T 1
250 500 1k 2k 4k 8k 16

Frequency
e J | Speech-std(F)
1 —| [ | st (50

B G [ Speech-std(F)

2 | I [ Ao

BOYS TOWN 4

National Research

Hospital =

200

150

50

Average Input Level

n = 2162 measurements of 307 children
[ 20% || 29% || 51% |

RMS error category

<3 dB
3-5dB
>5dB

0 10 20 30
RMS error

Half of hearing aid

fittings had
large error
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Speech sounds

completely audible Deviation from target negatively
| impacts audibility

I Fitting error (RMS error)

| Sevgre I

Speech sounds .02 decrease in aided Sl for
completelyinaudible . &Y ‘ every 1 dB increase in RMS
0.001 "% ®oa error

0 10 20 30
RMS error BOYS TOWWN
National Research

Hospital

89

‘ Audibility (aided SlI)

Lower RMS error criterion has advantages for
language outcomes, esp. for milder HL

CASL Syntax Construction Std. Scor

T T
3-5dB >5dB
Error Category (RMS error)

Degreeof HL """~ Mild Moderately Severe
g - = = - Moderate — — Severe to Profound
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How can you measure RMS error?
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Confidence intervals for Sll when hearing aids are fit
appropriately

Below dashed line "™ N B: 65 dB SPL
= poor fit 0 b 1T ¥] 1]
N T
~ N N LN For PTA of 50 dB HL, Sl
. 7 N R could range from ~55-90.
£ 60 ; N
TN
E SN
g R
'i: 40 :\ = ™
= 30 =
20
10
0

0 10 20 30 40 50 60 70 80 90 100 110 120
Pure Tone Average (dB HL)

Bagatto, et al.,
BOYS TOWNi
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When we can’t match target?

Speechmap/DSL 5.0a child Test  Stimulus Level SH

Degree of hearing loss
— Severe +

Configuration
— Sloping / Reverse Sloping
Bandwidth

Poor earmold fit
— Replace

Unaided avg (65)
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Children: How muchaudibility?

* Low RMS error (< 3 dB ideally)
* Normative range for audibility

100
N

N T B: 65 dB SPL
90 5

~
\‘\\\
-~
\\
\l

I

dB SPL Speech)

Sil (%, 65
& 8 8 3 8

Bagatto et al.
2015
www.dslio.com

s & 8 8
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RMS error for average by coupling

factor(type)

. . =R
) -
i =
i
10
0
BTE RITE with dome  RITE with mold TE RITE with dome  RITE with mold

B
factoritype)

avgRMS
B

E
RITE with dome
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Conclusions for teen fitting quality

 RMS errors are larger than were observed at younger
ages
— 5.5 dB RMSe (6 months — 12 years in McCreery et al. 2013)
— 8.1 dB RMSe (12-19 years in Walker et al. in preparation)
* RMS error did not vary by fitting type
— Trend for larger RMSe with RITE and non-custom dome fittings
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Children vs. Adults — DSL norms
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65 dB SPL
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Actual hearing aid fit quality

Lot A _
30 Aa Al - Bolow
S el :,ii-i: ’*‘A_\:'-“.. \‘». _ daShed Iine

Take home message:
Hearing aids are not appropriately fit for all
children — 35% below normative mean,
10% below 95% confidence intervals

BOYS TOWN
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Can we assume all children have well-fit hearing aids?

Target vs. Measured SlI

Target Sl

0.8

061

Sl

044

0.2

0.0
0 50 100 150 200

Subject Number (n =208)
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Consistent

hearing aid
use

Hearing aids for children can
only benefit them when they
are wearing them

BOYS TOWNi
National Research
Hospital =
103
What factors predict the amount of time children
wear HAs on a daily basis?
Hours of Use (n=272)
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Hearing aid use
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16% end up as low users in elementary
school

14—

12—

104

se (hours)

Average ddai

0 First visit Last visit

ssssss Start high increase (n=20)

Start high non—increase (n=43)

Start high decrease (n=6)

BOYS TOWN

— —- Start low increase (n=6)
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What child and family factors relate to HA use?

» Chronological age, SES, degree of hearing
0SS Walker 2013)

* Issues with managingghaskiac.aid noz et al.
2014) _ Malleable!
— frustration

— confusion
—tackof confidence

» Perception of benefit with hearing aid

BOYS TOWN
National Research
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T

How can we counsel consistency of

SARLBRRRRLLLALLLLEL,

Communication Datalogging Emphasize
diary link
between
auditory
stimulation
and
language

BOYS TOWN
National Research
Hospital

108

T

2/9/2026

54



Auditory experience modulates fronto-
parietal theta activity serving fluid intelligence

(®Elizabeth Heinrichs-Graham,"z'] Elizabeth A. Walker,' Brittany K. Taylor,"z‘]
Sophia C. Menting,>® Jacob A. Eastman,"? Michaela R. Frenzel"? and Ryan W. McCreery®
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Fluid intelligence task

2750 +/-250 ms 4000 ms 2750 +/-250 ms 4000 ms

% QJ@ ‘Hm

National Research
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No difference in accuracy or reaction time

Accuracy Reaction Time
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For children with HL, more hearing aid use associated with
greater normalization of brain activity in the frontal-parietal
parts of the brain
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Clinical
implications

Children who wear their
hearing aids less than 60
hours/week (~8.5 hours/day)
show atypical neural activity
during working memory
encoding and maintenance

and fluid intelligence tasks.
Less More
typical activity  typical activity

BOYS TOWN i
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Clinical implications

» Brain is having to “work harder” to
maintain functions

* Does that have an impact on
fatigue?

* How can we measure fatigue
throughout the day?

National Research

BOYS TOWN i
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Severity of Hearing Mild HL F SraT
Loss (n=37) Statistic | P
Mean 6.89
95% Confid L 2L 23.58 <.001
2 7o Loniidence 5.30-8.48
Interval
Maternal Education C]:‘}Zl;_f: Post-Graduate F .
Level (n = 40) (n=43) Statistic
13.17 11.48
R 248 Sls 444 | 014
AR RRNERERCE 11.44-14.91 0.81-13.16
Interval
Root-Mean-Square <3dBSPL 3-5dB SPL >5 dB SPL F sralise
Error (n=22) (n=28) (n=45) Statistic p-
Mean 11.90 12.79 12.00
SD 5.36 4.61 5.11
95% Confidence i -8
B i 9.77-14.03 10.91-14.68 10.51-13.49
Interval
BOYS TOWN i
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25 .
3 -
. . 2 20 .
What variables are associated = T
[S] e - . i
1 H 15 .m'!.:.'::‘v “ e a0
with HA use time? 21 .. TR
T . e ee .
g0 ., . T
g =4 - - .
[} . -
53 r ot o I
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3 w | 2
— Better-ear PTA and maternal R
education level significant (Higher I, . -
. etter-car Fure [one Average
PTA and higher maternal 2
education level associated with 2
higher use)
20

o
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— Chronological age, age at hearing
aid fitting, and optimality of
hearing aid fitting were not
significant

Self-Reported Hours of HA Use

OWN
esearch
ospital

1 2 3 4
Maternal Education Category

T
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Type of report
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u— ° B Self
8 10 E3 Parent
5 B Datalogging
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Report Type
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Association between self/parent report

25
-
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Average hours of use by dofalogging

S

o

o M A & ®

How often do adolescents wear HAs?
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Self-report by degree of hearing loss
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Situational hearing aid use

120 M M

Rating

[ ] Aways

[] often
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B Never
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Take-aways

» Teens are using their hearing aids about 10-12 hours/day

« Good agreement between self/parent report and
datalogging

« Same trends observed as in studies of younger children
— Degree of hearing loss
— Socioeconomic status (*)
— Situational patterns

BOYS TOWN i
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Language scores by daily HA use

102

<10 hours
10145 hours
= —- 11.5125hours

100

98 4

96

94 -

Predicted Language Score §

92 4

90

Tomblin et al., Chronological Age BOYS TOWN
2015 National Research
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Consistent hearing aid use matters

» Support quality time vs. quantity of time
* Is their evidence to support “all waking hours™?

BOYS TOWN

National Research
Hospital
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Consistent , .
hearing aid Audiologist’s Role

use

« Ask about hearing aid use and use data logging
— What situations are challenging?
— Where are you experiencing success?

» Support families

« Work with early intervention and other providers to
support use

BOYS TOWN

National Research
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QUESTIONS

BOYS TOWN

National Research
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Aided speech recognition

BOYS TOWN
National Research
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Described by Uhler et al. 2017

Pediatric
Minimum
Speech

T es t English-based

recognition assessment

BOYS TOWN

National Research
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Pediatric Minimum Speech Test Battery (PMSTB)

RECOMMENDED TESTING PARAMETERS

SPEECH
DISCRIMINATION

PARENTAL
PERCEPTION®

ESP PATTERN
QUESTIONNAIRES

loudness (i.e., 60 dBA) in quiet

i J 1. Stimulus presentation via recorded testing materials

[ 1 <25%: VRISD ] [ e 2 of speech at
AUDITORY SKiLLS visuAL
CHECKLIST 3. of soft speech (i.e., 50 dBA) in quiet
INFANT SPEECH ATF/U
UTTLEARs DISCRIMINATION 4. Assessment of speech in noise (i.e., four-talker babble) at a +5 dB signal-to
#f260%: CRLING; ESP 1F280%: CELING,; ESP -noise ratio with the signal at 65 dBA, unless otherwise specified in the

(VRISD)

QUESTIONNAIRE

MONOSYLL.

SPONDEES
manual

nassior |

warsoar |

nassior |

BKB QUIET J

[ J

ORBKBSIN;
REPEATATF/U

MULNT/INT

PSIWORDS.

)

5P
MONOSYLLABLES*

(e

REPEAT AT F/U REPEATATF/U

LNT OR PSI SENT.;
REPEATATF/U

1f280% twice:
CEILING; Adult

1£280% twice:
CEILING; BABY BIO
NOISE

BKBSIN

1f <25%: STOP

125-79%: BABY BIO
INOISE; REPEAT AT F/U

1f 280% twice:
CEILING; BKB(Q)

1f280% twice:
CEILING; CNC

PSI SENTENCES

1f <25%: STOP

1 280% twice:
CEILING; BABY BIO
ORBKB SIN

Minimum Speech
Test Battery (MSTE)

1£280% twice:
CEILING; MINT/LNT
OR PSI SENTENCES

1f 280%: CEILING; PSI
WORDS

1£280% twice:
CEILING; BABY BIO
NOISE

1f280% twice:
CEILING; CNC

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

2/9/2026
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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
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Performance on monosyllabic words in quiet
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There were no differences between groups
for speech recognition in noise

100 +

90 A

80 Non users (n = 4)

® Part time (n = 8)
I Full time (n = 6)
Take home message:

Do not rely solely on audiological outcome
measures to determine benefit from HAs

70

60 -

50

40

Percent correct

30

20 A

Phoneme +10  Phoneme -5 SNR  Word +10 SNR  Phoneme -5 SNR
SNR
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Performance on monosyllabic words in quiet
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FASTRAK
Speech
Recognition

Tests Spatial separation of
target and masker

Reverberation

135

Conditions

1. Speech Shaped Noise (SSN) Co-located
2. Two-Talker Masker (TTM), Co-located, No Reverberation e
3. Two-Talker Masker, Co-located, Reverberation

4. Two-Talker Masker, spatially separated

0° azimuth

N
®

90° azimuth

136

2/9/2026

68



Intrgg;lyg,‘,;ion

<7 |

Ta réet (T)
CO-LOCATED
BOYS TOWN i
National Research
Hospital =
137
Introduction
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Speech recognition threshold in dB
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Develop audibility-based
candidacy tools for
children with mild,
bilateral hearing levels
A s X
FASTRAK BKB Sentence Recognition el
7 Hearing Aids RecordD: [ 0] Threshold 1 Threshold 2:
Starng Lis: J_° Speech recognition test that is
Sitioa Senes o sensitive to difficulty of children
Starting SNR: 10 . . .
with mild hearing levels
Conditions with Hearing Aids Masker Spatial Config Reverb
SSN Colocated ® No
® 2-talker ® Separated Yes
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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
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Open & Closed Set Test (O&C)

Developed by: Ertmer, Miller, & Quesenberry,2004
Appropriate for ages 18 to 24 months

A measure of perception and production

10 items using realistic pictures

Production followed by picture identification

KEYS

dertmer@purdue.edu

National Research
Hospital
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O&C: Administration
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Open and Closed Set Task
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Questionnaires

Can be
Parent, teacher, completed from
or child report Track progress infancy through
adulthood

149

Auditory Development
Questionnaires
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LitttEARS
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* Age
* Audibility

. * Receptive Language
L|tt| Ea I'S * Open and Closed Set Speech
Recognition

Pred|CtO rS » Hearing Aid Use

Not predictive —

* Maternal education
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 Audibility
* Receptive Language

PEACH

o |
Predictors

* Hearing aid use
* Maternal education level

* Open and Closed set
speech recognition
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Questionnaires Conclusions

Use Discuss progress Available in many
questionnaires over time with languages other
from early ages parents and team than English

BOYS TOWN

National Research
Hospital

155

To refer or not to refer?

Wait and see Refer for cochlear
with hearing aid? ? implant candidacy
° evaluation
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Medical

Cochlear
Audiologic —EETHTETIE Communication
candidacy

Hearing thresholds (PTA)

Speech perception/
Auditory skills

Aided audibility
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Using audibility adds to CI candidacy

—W )

Effect of ear canal
acoustics on threshold

Hearing aid
output

f & Frequency (Hz)
s ; %
; s, 2O 8 "x "
2. o Hearing loss
G o8 configuration
Impact of hearing loss on i d 5
I |.I -I.l 100 o
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Hearing aid fitting outcome: audibility

How much audibility is enough?

Profound hearing loss Severe hearing loss
B0 — 60 =
so | | x Pre-adjustment 50 >
¢ Post-adjustment //
40 a0 | ’
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Article
The Speech Intelligibility Index and the
Pure-Tone Average as Predictors of
Lexical -Abllny in (hli'dren Fit B
With Hearing Aids
Derek J. Skiles,” Ruth A. Bentler,” and Karla K. McGregor® 120 - .
L1/ SRRSO —————————————— 1
s L
Receptive 100 - / ¢
vocabulary / * .
(PPVT-III) 90 - '/ “
80 T
/’/ .
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What level of audibility signals risk for delay in children with hearing aids?
182 Children with hearing aids (CHA) . | I
76 Children with typical hearing (CTH) 1
1
|
|
1
|
1201 1
1
|
1
Language composite: 1
Receptive vocabulary 1
Syntax 904 1.5 SD below CTH mean
Pragmatics
60
0.00 0.25 53 .61 .68 1.00
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Tutorial

The Speech Intelligibility Index: Tutorial and
Applications for Children Who Are Deaf and Hard
of Hearing

Kathryn B. Wiseman,®'” Caitlin Sapp,”"” Derek Stiles,*"” Elizabeth A. Walker,"
and Ryan W. McCreery®'-

*Center for Hearing Rescarch, Boys Town National Research Hospital, Omaha, NE " Department of Audiology, University of North Carolina,
Chapel Hill © Department of Otolaryngology and Communication Enhancement, Boston Children’s Hospital, MA 4 Departmg
Communication Scicnees and Disorders, University of lowa, lowa City
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