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Learning Objectives

e At the conclusion of this presentation, participants will be
able to:

e Describe two commercially available remote auditory training
products;

 Discuss the results of a recently published systematic review of
computer-based auditory training programs;

e Describe the evidence supporting the association between
auditory training and brain plasticity.



Does computer-based auditory training work?
Why we want to know

* Hearing aids don’t always meet patients’ expectations
e Particularly problematic in the demographic who purchase hearing aids
e Speech-in-noise
* Working memory
e Speed of processing

e Decades of research have demonstrated that AT can improve auditory
processing
e But clinicians don’t want to provide these services in the clinic

e Resource constraints
e Lack of reimbursement

e CBAT programs completed at home may be the answer




First... Some definitions

e Auditory training
e Formal listening activities whose goal is to optimize the activity of speech
perception (A. Boothroyd)
e Computer-Based Auditory Training
e Software-controlled AT

e Gamification

 The application of game-design elements and game principles in non-game
contexts (e.g. health & wellness)

e https://en.wikipedia.org/wiki/Gamification



https://en.wikipedia.org/wiki/Gamification

An Historical Perspective...

e Levitt H, Oden C, Simon H, Noack C, Lotze A. (2012). Computer-Based
Training Methods for Age-Related APD: Past, Present, and Future. in
"Auditory Processing Disorders: Assessment, Management and
Treatment.” 2nd Edition, D Geffner and D Swain, (Eds.) San
Diego:Plural Press

https://pluralpublishing.com/publication apd2e.htm



https://pluralpublishing.com/publication_apd2e.htm

Auditory Training in Context
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Figure 2.

The evidence of effectiveness for 4 aspects of intervention argues in favor of a holistic approach to adult aural rehahilitation.

Boothroyd A. (2007). Adult Aural Rehabilitation: What Is It and Does It Work? Trends in Amplification, 11(2):63-71




Systematic Reviews in AR

* Sweetow, R. & Palmer, C.V. (2005). Efficacy of individual auditory
training in adults: A systematic review of the evidence. Journal of the
American Academy of Audiology, 16(7), 494-504

 Henshaw H, Ferguson MA. (2013). Efficacy of individual computer-
based auditory training for people with hearing loss: a systematic
review of the evidence. PLoS ONE 8(5): e62836.
doi:10.1371/journal.pone.0062836



Sweetow & Palmer (2005)

* Does evidence exist supporting improvement in
communication skills through individual auditory
training in an adult hearing-impaired population?




Sweetow & Palmer, 2005

Table 1. Review of the Auditory Training Investigations That Met the Systematic
Rewview Inclusion Criteria
Refarence Design Intervention COutcomes Results Comments
Bode and Beforae/After with Training in CID W-z2 Impaired listenars Small M, not randomized,

Oyer (1970)

contral group

twio listening
conditions with
two responsea

M-Rhyme Test
Semi-diagnostic
test

should receaive
training similar
to the outcome

not blindaed, no follow-up,
same day
training because subjects

formats measure would not come back
Walden RCT AR training alone Avditory consonant  All groups improved Mot blinded; cannot
et al AR + visual recognition with training, AR + visual generalize beyond the
(1981) training Visual consonant and AR + auditory groups male, V& population;
AR + auditory recognition improved more than no follow up
training AN sentence the AR alone group
recognition
Kricos RCT with pre- and  Training HHIE Significant reduction Mot blinded, no feedback
et al posttest outcome A4 weeaks, Speech recognition  in self-perceived with training, no follow-up
(1992) measures 2w per weeak, test at warious SMRs hearing handicap and testing
1 hour (signalto-noisea improvement in speach
or no training ratios) recognition in all
subjects (control and
axparimental)
Montgomery RCT with pre- and Training (50 hours) AN sentence Experimental group Deals primariby with &AW
at al posttest outcome Control Group with test improved morse on training, not just auditory,
(1984) measuras AR but no AN the audioviswual not blinded, no follow-up,
MNaormal hearing saentence task than difficult to generalize dues to
group the control group all male, veteran population
Rubenstein Before/After Synthetic training MST Effect of training Mot blind, small M, no
and Boothroywd with no control Synthetic plus SPIMN method was not control group, no feedback
(1987) aroup analytic training significant. The with training
(8 1-hr private gains achieved by
sessions over 4 both groups were
weaaks) not lost in the month
following the end of
training.
Kricos Before/After with Analytic training ST Only significant Subject variabkility impacted
and Holmes contral group Active listening HHIE finding was for three the ability to analyze the data,
(199&) training CPHI subscales of the not blind, total of 8 hours of

{1 hour, 2 x par weaalk

ovear 4 weealks)
Mo training

CPHI—active listening
aroup was better than

the control group

training owver 30 days, Nno
fol low-Lp

MNote: AR = aural rehabilitation; A-V = auditory-visual; CID W-22 = Central Institute for the Deaf Word List 22 (Hirsh et al, 1952); CPHI =
Communication Profile for the Hearing Impaired {Demorest and Erdman, 1987 ); CET = Comnacted Speech Test (Cox et al, 1927); HHIE = Hearing
Handicap Inventory for the Elderly (Ventry and Weinstein, 1222); M-Rhyms Test = Modified Rhyme Test (Fairbanks, 1258); MST = nonsaense syllable test
(Resnick et al, 1975); RCT = randomized controlled trial; SPIM = Speech in Moise Taest (Bilger, 1984); VA = Veterans Administration.



Study Quality (Sweetow & Palmer, 2005)

Table 2. SIJynarjf of Svt]uality/
/ Validated

Randomized Control FPower Cutcome
Study Blinding to Groups Group Calculation Measures Finding
Analytic
Bode and Oyer (1970) X % X X [T A+
Walden et al (1981) X ¥ * X C/T A+
Synthetic
Kricos et al (1992) X - ’ ¥ [T S-
Montgomery et al (1984) X - * X T S+
Synthetic and Analytic
Rubinstein and Boothroyd X ® X X ¥ S+
(1987) A+
Kricos and Holmes (1996) X X " X * S+

A-




Sweetow & Palmer (2005)

Study Quality Table 2. Summary of Study Quality
Validated
Study gquality parameters are reported in Randomized ~ Control  Power Outcome
Table 2. RBandomized controlled trials offer the Study Blinding to Groups Group Calculation Measures  Finding
highesat level of evidence and, as can be seen Analytic
in Table 2, three of the i1dentified Bode and Oyer (1970) X X X X o At
investigations followed this design.
Unfortunately, none of the investigations Walden et al (1981) X ' ' X cr A+
provided anyv information related to the .
blinding of the subject or the investigator. Syrnthetlc ) .
Without a control group, it is very difficult to icos etal 1992) ! ! on >
attribute change to a particular auditory Montgomeryetal(1984) ' ! . o 3
training method exclusively. Four of the six
studies included a control group. None of the Synthetic and Analytic
studies provided a power calculation that Rubinstein and Boothroyd X X X ' S5
would indicate the number of subjects needed (1987) S/A+
to identify a clinically interesting difference ,
Kricos and Holmes (1996)  x X ! X ' S+

at a particular power level. All but one of the
studies included small N's per group (8 to 13

subjects), and several studies identified large
variability between subjects as a limiting
factor to identifying significant change post—



EVALUATING INTERVENTIONS FOR CHILDREN AND ADULTS
WITH HEARING IMPAIRMENT

Auditory training meta-analysis
(Forest) plot

Sudy name Subgroup within study Qutcome Statistics for each study S diff inmeansand 95%d
St ciff Lower  Upper
inmeans limit limit
Kricosetal. 1992 AT (Synthetic) vs. NT ~ Combined 0287 0487 1060 p— ]
Kricos & Holmes 1996 AT (Analytic) vs. NT Combired 0206  -0340 0.750 .
Kricos & Holmes 1996 AT (Syrthetic) vs. NT ~ Combined 0033  -051 0577 l
Montgomery etal. 1984 AT\s.HA AV Sntences 064 0167 1475 [} >
Rubenstein & Boothroyd 1967 AT (Aralytic) Combined 042 0198 1087 — B
Ruberstein & Bootroyd 1967 AT (Syntretic) Combined 01% 039 07 B
Waldenetal. 1981 AT Auditry vs. NT AV Serterces 089 0082 L7 =
Waldenetal. 1981 AT Visual vs. NT AV Sntences 0360  -0446 1167 . >
Humesetal. 2009 AT NT (D Sentences 0.767 0.000 1533 = .
TOTAL —_—
0352 0128 0575
Sweetow&Sabes, 2006 HINT 0.16 100 050 050 100
Sweetow&Sabes, 2006 QuickSIN@45dB  0.31
Sweetow&Sabes, 2006 QuickSIN@70dB  0.23
Decrease on speech perception outcome Increase on speech perception outcome

Note: AT=Auditory training; AV=Auditory+Visual; CID=Central Institute for the Deaf; HA=Hearing aid; NT=No treatment; HINT=Hearing
in Noise Test; QuickSIN= Quick Speech in Noise Test

From Chisolm & Arnold, 2012
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Efficacy of Individual Computer-Based Auditory Training
for People with Hearing Loss: A Systematic Review of the
Evidence

Helen Henshaw®, Melanie A. Ferguson
NIHA Mottingham Hearing Bomedial Aeseaerh Lini, Mottingham, United Kngdom

Abstract

Background: Auditory training involves active listening to auditory stimuli and aims to improve performance in auditory
tasks. As such, auditory training is a potential intervention for the management of people with hearing loss.

Objectiver This systematic review (PROSPERD 2011: CRO42011001408) evaluated the published evidence-base for the
effi@cy of individual computer-based auditory training to improve speech intelligibility, cognition and communication
abilities in adults with hearing loss, with or without hearing aids or cochlear implants.

Meathods: A systematic search of eight databases and key joumals identified 229 articles published since 1996, 13 of which
met the inclusion criteria. Data were independently extracted and reviewed by the two authors. Study quality was asse ssed
using ten pre-defined sdentific and intervention-specific measures.

Results: Auditory training resulted in improved performance for trained tasks in 9710 artides that reported ontask
outcomes. Although significant generalisation of leaming was shown to untrained measures of speech intelligibility (11712
articles), cognition (1/1 articles) and self-reported hearing abilities {172 articles), improvements were small and not robust.
Where reported, compliance with computer-based auditory training was high, and retention of leaming was shown at post-
training follow-ups. Published evidence was of very-low to moderate study quality.

Condusions: Our findings demonstrate that published evidence for the effimcy of individual computer-based auditory
training for adults with hearing loss is not robust and therefore cannot be reliably used to guide intervention at this time.
We identify a need for high-guality evidence to further examine the efficacy of computer-based auditory training for people
with hearing loss.

Clitati onc Henshan M, Fesgusan MA {2013) Efacy of indiidual Compartes Bxced Auditory Traning for People with Heasing Loss A Systematic Review of the
Evdence. Plo% OME 85k etE1s dot10.1371/ joum Al pone O0GZE 35

Editor: loel Smydes, LMLV, United Sttes of Amesica
Received December 15, 2012 Acepted Masch 26, 2013 Published May 10, 2013

Copyright: & 2013 Henshaw, Fergusan. This is an open-aomess atide distribu ted under the tesms of the Oreathve Commans Attribution Licen se, which permits
unmstricted use, distribution, and epmdudion in any medium, provided the aigind 2uthar and soune are cesdied.

Funediing: This sesearch was funded by the hNasonal insttute for Heaith Researdch (NIMA). The funders had no rale in study design, data colledtion and an alyss,
derision to publish, or preparation of the manus ot

Com peting Interests: The authors have dechred that no mmpeting interess et
* Email helen henshassddnottnghamoar uk
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Figure 1. Flow diagram of the study identification, eligibility, and indusion process,
dot 10,1371 jounna Lpone 0062836 o001




Major Findings

e Auditory training resulted in improved performance for trained tasks in 9/10
articles that reported on-task outcomes

e Although significant generalization of learning was shown in measures of speech
intelligibility, cognition, and self-reported hearing abilities, improvements tended
to be small

 Where reported, compliance with computer-based auditory training was high,
and retention of learning was shown at post-training follow-ups

e Published evidence was of very-low to moderate study quality

Henshaw H, Ferguson MA. (2013). Efficacy of Individual Computer-Based Auditory Training for People with Hearing Loss: A
Systematic Review of the Evidence. PLoS ONE 8(5): €62836. doi:10.1371/journal.pone.0062836



What’s available commercially?

* Brain HQ

e Lumosity

* LACE

e ReadMyQuips




Gamification

e The concept of applying game
mechanics and game design techniques
to engage and motivate people to
achieve their goals

e Gamification taps into the basic desires
and needs of the users impulses which
revolve around the idea
of Status and Achievement

CONGRATULATIONS!

https://badgeville.com/wiki/Gamification




TRAINING PROGRESS SUBSCRIBE

My Brain Progress

enhance
brain training.

People Skills _- or Brain Speed

one of the free

Navigation




I_u mOSi t}( HUMAN COGNITION PROJECT

ETART TRAINING LOG IN

Challenge your brain with
scientifically designed
training

Build your Personalized Training Program

e

Fleximility

e
Problem

+ Train memaory and attention
» Web-based personalized training program
» Trackyour progress

Get Started Now -+

Sclving

Lumosity is a leader in the
science of brain training

Prestigious research network

We collaborate with
researchers from 36 top
universities around the world
in an effort known as the
Human Cognition Project.
Dozens of collaborations are
underway.

7 published studies

Since 2007. 7 studies have
been published on the effects
of Lumosity in diverse
populations. including healthy
adults. children. and cancer
SUTVIVOTS.

LEARM MORE AECUT THE SCIENCE

Scientifically designed games

Lumwosity scientists study many
comman neurapsychological
tasks. design some new ones.
and transform these tasks into
fun. challenging games.




Contact | Stay Connected | Privacy Policy | FTC en espafiol

FEDERAL TRADE COMMISSION
PROTECTING AMERICA’S CONSUMERS

ABOUT THE FTC NEWS & EVENTS ENFORCEMENT POLICY TIPS & ADVICE | WOULD LIKE TO...

o s 17 e Home » News & Events » Press Releases » Lumosity to Pay $2 Million to Settle FTC Deceptive Advertising Charges for Its “Brain Training” Program
Prestgpious research neb icientifically designed games
We collaborate with

umosily scenbisls study many = e .
chers o 36 o gk spepetologen Lumosity to Pay $2 Million to Settle FTC Deceptive g :/trirs
Coortion o Do i s e i Advertising Charges for Its “Brain Training” Program CALENDAR

collaborations are unde

Company Claimed Program Would Sharpen Performance in Everyday Life and
Protect Against Cognitive Decline

Related Cases

January 5, 2016

Lumos Labs, Inc. {Lumosity

http://www.nytimes.com/2016/01/19/health/ftcs-lumosity-penalty-doesnt-end-brain-training-debate.html
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LACE - Listening And Communication Enhancement

You are here: Home » LACE - Listening And Communication Enhancement

Conceived by leading audiologists at the University of California at San Francisco

and implemented by silicon valley software veterans, LACE® Auditory Training ;—-—-""‘-""__'—_ﬁ _—
programs retrain the brain to comprehend speech up to 40% better in difficult __LME R self-paced
listening situations such as:

adaptive auditory training Ipmgram
designed to improve listening and

communication skills.
4 Noisy Restaurants -
i IR T Y stign Skl Strategles
14 Rapid speakers ——
i Competing speakers MENY

Just as physical therapy can help rebuild muscles and adjust movements to

compensate for physical weakness or injury, LACE will help you develop skills and
strategies to deal with situations when hearing is inadequate.



WELCOME ‘ PRODUCT INFO FOR PROVIDERS SUPPORT

* One of the most exciting innovations in speech comprehension

Patent Pending

eadmyQuips

“Train Your Brain” and Understand Again!

A busy restaurant, a crowded family gathering, a noisy doctor's 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
surroundings. ReadMyQuips™, the new audio-visual home training system,
teaches you how!

ReadMyQuips™ can help you understand. And best of all_ it's

designed to be both entertaining and effective! FREE TRIAL

For the Hearing Impaired =

Find out more about the holistic approach of
ReadMyQuips™_ Have fun while you "train your
brain” to understand speech in even the
noisiest situations!

For Hearing Professionals ==

Home training is the perfect complement to
traditional aural rehabilitation. Learn more
about how adding ReadMyQuips™ to your
practice can benefit you and your patients.

COPYRMZHT D SENSE SYNERGY, INC. ALL RIGHTS RESERVED.  (MIEW OUR PRIVACY POLICY) EoLLTN LT O n n



The evidence
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[ J LACE LACE - Listening And Communication Enhancement

Concenved by leading audiologists at the Unversity of Califorma at San Francisco
and implemented by sihcon valley software veterans, LACE® Auditory Traming
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compensate far physical weakness ar injury, LACFE will help you develop skills and
strateqies to deal with situations when hearing is inadequate.
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.‘ One of the most exciting innovations in speech comprehension
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"Train Your Brain" and Understand Again!

train your eyes
s can unders
ReadMyQuips™, the now 2
1

=1 DR ErEna A AT e




LACE (Sweetow & Henderson-Sabes, 2007)
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Speech In Babble

OF --Ml--c-ccrececmsccccmccaacnm=n===

14 -

-3 N

Mean Change (dB SNR)

Quarter! Quarter2 Quarterd Quarterd

Time Compressed Speech

-5~ a
-10+

o

Mean Change
% Compression

-15

Quarter! Quarter2 Quarterd Quarterd
Training Quarter

Mean Change (dB SNR)

o

Mean Change
{Difficulty Level)

Competing Speaker

1.5+

1.04

0.5+

0.0+

Quarter! Quarter2 Quarterd Quarterd

Auditory Memory

Quarter! Quarter2 Quarter3 Quarterd
Training Quarter

Figure 2. Mean improvement on training task scores for each quarter of the training relative to the Frst quarter of training, for all
subjects completing Listening and Communication Enhancement (LACE) training. (A) Group mean change on speech in babble per-
formance. A decrease in decibels of signal-to-noise ratio (dB SNR) score indicates improvement. (B) Group mean improvement on
speech with a competing speaker performance. A decrease in dB SNR score indicates improvement. (C) Group mean improvement on
time-compressed speech performance. A decrease in score indicates improvement. (1)) Group mean improvement on auditory mem-
ory performance. An increase in score indicates improvement. Error bars indicate 95% confidence interval of the mean.



JAm Acad Aundiol 24:214-230 (2013)

The Effect of LACE DVD Training in New and
Experienced Hearing Aid Users

DOT: 10,3766 aaa 24.5.7

Anne DL Olaon*
Jill E. Premingert
Jennifer B. Shinnt

Abstract

Background: Numerse sludes have demonslraled Mal improving he abiity 1o understand speech in
noise can be a dilficull 1ask for adulls wilh hearing aids (HAs). IHA wers want 1o improve ar speech

abdly, specilic iraining may be nesded Audiory Yraining [AT) & one hpe of inervention

understanding
al may enhance speech recogniion abillies for adull HA users.

Purpose: The puiposs of s sludy was 1o examing he benavord diects of an AT progiam called Lis-
fening and Communicaon Enhancameant (LACE) in the DVD formal in new and experenced HA uses .
While some ressarch has bean conducted using Ihe compuler version o Mis program, no research 1o
dale has been conducied on e efficacy of the DVD version of he LACE iraining program in o new
and experienced HA users.

Fesearch Degign: An experimental prospectve repesied messues group desion, wilh random assignment.

Study Sample: Twenty-nine adulls wilhheanng kess were assgned 1o one of Tiree oups ! new HA plus
fraining, experienced HA pls iraining, or conirol (new HA users wilth no iraining during he study bul
provided wilh raining aflerward). New HA aid users were randomiy assigned io elher (he lraining or
control group.

Intervention: Paritpants inihe baining groupseomgistad twenty 30min Fraining Essons trom the LACE
WD rogram al home over & pernd of 4 wi.

Data Collection: Paticpanisin Inlhls.mnj oups were evalaied a1 baseline, afler 2 wi of lmining

o HA

M o wik ol n o wi
meMmuemwmmmmmwhnm&m

apeech, and compeing tasxs. Subp [ 1he pafi -
eceglion of the inlervention as well a3 heir perceptions of g shilibes,

Results: Findings indicate at ot new and experianc ad Users npoved heir undarstandng o speeeh
in naise, understandng of compeling , and com ion afler raining in compar-

Bonio

a contrd group. Elled size caloulalions suggesied that a larger Wiaining eflect was cbeerved for

new HA users compared 1o sxpeniencad HA users. New HA users also reporied grealer benedit from

mcmmlomm hTmmmmmmmmmm
ularly BMONG new HA usens, 1 Bngrove g in dEficul g CONCIBONE .

Key Worda: Audiory lrsining, hearing aids, home lraining, older adull, speech in nase

Abbrevigtions: AT — audlary raining, HA Ilmmgsnl 10-Al = Oulcome
Alemative Inlerveniion; 10-HA = Culcome y-Hearhg A, LACE = Lﬁhmn_]
and mnnmzmm MCR = message lo compelion ralo; NAL-NL1 — Mabons

on-near 1; QuiekSIN — Quick Speech in Moise; 58| — Synihatic Sentence

hleﬂm.inn 550 — Spesch, Spakal and Cuales of Hearing Scale

Hmmnﬂm

. Anna D. Okan, 900 5. Limestons #124), mmmnmmmm

Pummufnummnmdamekmdm u'rﬁaml-armN
Audialo gyWOW!, April 2011, Chicaga, IL ! i

dlram w.ﬂ;mnufm t Depariment of Surgery, Univarsity of Loutzvilk:; $0spariment of Otolaryng

Wemtuchy, Ladngtan, Ky 43536; E-mal: aotsof

Mesting, Samember 2010, San Fancisco, CA




LACE (Olson, Preminger & Shinn, 2013)

Control (4 wk)
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Figure 1. Mean scores for QuickSIN (dB SNER) (error bars — 95%

CI) at baseline, after 2 wk, and after 4 wk of training for traming Figure 2. Within group effect sizes (Cohen’s d) over time based

and control grf]ups.llﬂwer scores represent better ability to under- on QuickSIN test. Larger training effects are seen for new HA
gtand speech in noise. UEers.



A Randomized Control Trial: Supplementing
Hearing Aid Use with Listening and Communication
Enhancement (LACE) Auditory Training

Gabrielle H. Saunders,'” Sherri L. Smith.** Theresa H. Chisolm.” Melissa T. Frederick.'
Rachel A. McArdle.” and Richard H. Wilson®*

Objective: To examine the effectivensss of the Listening and
Commenication Enhancement (LACE) program as a supplement to
standard-of-care hearing aid intervention in a Veteran population.

Design: A multisite randomized controlled trial was conducted to com-
pare outcomes following standard-of-care hearing aid intervention
supplemented with (1) LACE fraining wsing the 10-session DVD for-
mat, (2) LACE training using the 20-session computer-based format,
(3} placebo auditory training (AT) consisting of actively listening to 10hr
of digitized books on a computer, and (4) educational counseling—the
control group. The study involved 3 VA sites and enrolled 273 veterans.
Both new and experienced heanng aid users participated to determine
if outcomes differed as a function of hearing aid user status. Data for
five behavioral and two self-report measures were collected during
three research visits: baseline, immediately following the intervention
period, and at & months postintervention. The five behavioral measures
were selected to determine whether the perceptual and cognitive skills
targeted in LACE training generalized to untrained tasks that required
similar underlying skills. The two seff-report measures were completed
to determing whether the training resulted in a lessening of activity
limitations and participation resirictions. Outcomes were cbtained from
263 participants immediately following the intervention period and from
243 participants 6 months postintervention. Analyses of covariance
comparing performance on each outcoms measure separatsly were
conducted using intervention and hearing aid user status as between-
subject factors, visit as a within-subject factor, and baseling performance
as a covariate.

Results: No stafisfically significant main effects or interactions were
tound for the use of LACE on any outcome measure.

Conclusions: Findings from this randomized controlled trial show that
LACE training does not result in improved outcomes over standard-of-
care hearing aid intervention alone. Potential benefits of AT may be dif-
ferant than those assessed by the performance and self-report measures
utilized here. Individual differences not assessed in this study should be
examined to evaluate whether AT with LACE has any benefits for particu-
lar individuals. Clinically, these findings supgest that audiologists may
want to temper the expectations of their patients who embark on LACE
training.

"National Center for Rehabilitative Auditory Research, VA Portland Health
Care System, Portland, Oregon, USA; *Depariment of Otelaryngolopy,
Cregon Health and Sciences University, Portland Oregon, USA: " Audiclogic
Rehabilitation Laboratory, Auditory and Vestibular Dysfunction Research
Enhancernent Award Program, VA Medical Center, Mountsin Home,
Tennessee, USA:; “Department of Audiology and Speech-Languape
Pathology, East Tennesses State University, Johnson City, Tennessee, UUSA;
*Deepartment of Communication Sciences & Disorders, University of South
Florida, Tampa, Florida, 1USA; and *Bay Pines VA Healthcare System, Bay
Pines, Florida, USA.

Supplemental digital content is available for this article. Direct URL cita-
tioms appear in the printed text and are provided in the HTML and text of
this article on the journal’s Web site (www.ear-hearing. com).

Key wonds: Avditory perception, Auditory training, Hearing, Hearing
aids, Hearing rehabilitation, Neuroplasticity.

(Ear & Hearing 201 6;37;381-396)

INTRODUCTION

Despite significant advances in hearing aid technology, only
about 14% of individuals =50 years old who might benefit from
hearing aids use them {Chien & Lin 2012). Furthermore, there
is wide individual variation in treatment outcome among those
using amplification { Humes 2013). One approach to improving
hearing aid outcomes is the provision of auditory training (AT),
of systematic listening practice, aimed at maximizing the use of
an individual's residual hearing. AT relies on the assumption that
neurcns in the brain can reorganize and restructure following,
for example, training or changes in sensory input (Kraus et al.
1995; Ramachandran 2005, Reuter-Lorenz & Lustig 2005). The
possibility that an adult with hearing loss could be “trained” or
“retrained” to use bottom-up and top-down auditory processing
skills is rooted in the recognition that (1) hearing aids cannot
restore the auditory system to normal, (2) hearing aid processed
signals differ acoustically from unprocessed sipnals, and (3) the
auditory system of a patient acquiring hearing aids likely has
been deprived of normal auditory input for several years.

Although there are data demonstrating that AT can result
in improvements in the understanding of speech-in-noise (see
Sweetow & Palmer 2005; Chisolm & Amold 2012 for reviews),
AT is noi commonly recommended to adults with heanng loss.
This may in part be due to limited reimbursement for adult audi-
ologic rehabilitation as well as the concomitant time-, resource-,
and cost-constraints associated with clinician-driven interven-
tion models. One approach to addressing these limitations is the
use of computer-based AT. A number of computer-based train-
ing programs exist, such as CasperSent (Boothroyd 2008), the
Frequent-Word auditory training protocol (Humes et al. 20049},
Listening and Communication Enhancement (LACE; Sweetow
& Sabes 2006}, and Speech Perception Assessment and Training
System (Miller et al. 2007). Although these programs differ in
the specific skills trained, they are similar in terms of the under-
lying training principles, which include adaptive algorithms that
maintain training difficulty at a level near the upper limits of
the user’s auditory ability, the provision of feedback to promote
learning, “rewards” to increase motivation, and the expectation
theat the user will train almost daily over several weeks. A funda-
mental assumption of any AT program is that the skills learned
within the program will “generalize™ or “transfer” to untrained
stimuli and'or to everyday listening situations.
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Fig. 2. Boxplot for WIN scores by visit for each intervention user group separately. The median value is shown by the sofid horizontal line with the lower and

upper ends of the box showing the 25th and 75th percentiles, respectively, and the upper and lower ends of the whisker indicating the range of values within
1.5 times the interquartile range. Circles depict outliers that are =2 whisker lengths above or below the 75th or 25th percentiles, respectively. WIN indicates

Words-in-Moise test.



Research Forum

Learning to Listen Again: The Role of
Compliance in Auditory Training
for Adults With Hearing Loss

Theresa Hnath Chisolm,*? Gabrielle H. Saunders,”® Melissa T. Frederick,®
Rachel A. McArdle,** Shemi L. Smith,"* and Richard H. Wilson“*

Purpose: To examine the role of compliance in the cutcomes
of computer-based auditory trining with the Listening and
Communication Enhancement (LACE) program in Veterans
using hearing aids.

Method: The authors examined avallable LAGE training
data for 5 tasks (Le., speech-in-babble, time compression,
competing speaker, auditory mamory, missing word) from
50 hearing-aid usars who particdpated in a larger, mndomized
controlled tral designed to examine the afficacy of LACE
training. The goals wen to determine: (a) whather there wera
changes in performance over 20 training sessions on tralined
tasks (lLe., on-task outcomes); and (b} whether compliance,
defined as completing all 20 sessions, vs. noncompliance,
defined as completing less than 20 sessions, influenced
performance on parallal untrained tasks (e, off-task outcomes).
Results: The majority, B4% of participants, completed 20
sessions, with maxdmum outcome occurtng with at least

10 sessions of training for some tasks and up to 20 sessions
of training for others. Comparison of baseline to posttest
pedomance reveaked statistically significant improvaments
for 4 of 7 off-task outcome measures for the compliant group,
with at least small{0.2 < o = 0.3) Cohen's J effect sizesfor3 of
me 4 There WENE N staﬂsﬂcalh,' significant improvements

g B
atudy may be ath‘ibutable m use of systematized verbal and
wiitten instructions with telephona follow-up. Compliance, ag
axpected, appears imporant for optimizing the outcomes of
auditory training. Methods to improve compliance in dinical
popuations need to be developed, and compliance data
are important to report infuture studies of auditory training.

Key Words: auditory training, adults, LACE, hearing loss,
compliance

listener's ability to compensate for degradation in

the auditory signal dus w internal (e.g., hearing loss)
or external (e.g |, noise) factors (Sweetow & Palmer, 2005).
The recent development of several computer-based AT
programs for at-home use provides potential Lo increase
opportunities for adults with hearing loss to engage in
perceptual learming, which in tum mav lead Lo better speech
understanding and improved communication ability
{Boothroyd, 2007; Sweetow & Sabes, 2007). Systematic

T he goal of auditory raining (AT) is W increese the
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reviews of the literature provide evidence that AT can lead
Lo improvements, albeit modest, in speech understanding
(Chisolm & Amold, 2012, Swestow & Palmer, 2005).

An important question regarding AT outcomes relates
Lo compliance, or adherence, 1o the reatment regimen. For
example, the commercially available Listening and Com-
munication Enhancement (LACE) program consists of
20 sessions that are completed over 4 wesks. A review of the
chnical records of 3000 patients using LACE revealad that
only 30% completed 10 or more of the 20 raining sessions
(Sweetow & Sabes, 2010). The question arises as o whether
mdividuals who complete LACE s 20-sesssion training
protecol (e, compliers) have betier outcomes than those
who do not (i.e., noncompliers). Lack of cmpliance with
nonmedication mterventions in other areas of healthcare is
strongly related to outcomes (e.g., DiMatteo, Giordani,
Lepper, & Croghan, 2002), 1t is logical, therefore, to assume
that this positive relatdon exists for LACE use. The present
report examines the potental influence of compliance on
outcomes of LACE training for adult hearing-aid users, The

Disclvsarre: The authors haw declared har no cmpemyg inierests exsied ar the
rime of publimtan
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* One of the most exciting innovations in speech comprehension

Patent Pending

eadmyQuips

“Train Your Brain” and Understand Again!

A busy restaurant, a crowded family gathering, a noisy doctor's 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
surroundings. ReadMyQuips™, the new audio-visual home training system,
teaches you how!

ReadMyQuips™ can help you understand. And best of all_ it's

designed to be both entertaining and effective! FREE TRIAL

For the Hearing Impaired =

Find out more about the holistic approach of
ReadMyQuips™_ Have fun while you "train your
brain” to understand speech in even the
noisiest situations!

For Hearing Professionals ==

Home training is the perfect complement to
traditional aural rehabilitation. Learn more
about how adding ReadMyQuips™ to your
practice can benefit you and your patients.

COPYRMZHT D SENSE SYNERGY, INC. ALL RIGHTS RESERVED.  (MIEW OUR PRIVACY POLICY) EoLLTN LT O n n



ReadMyQuips™

* Focused, internet-based program proposed to improve auditory-
visual speech perception

e Designed to improve ability to communicate in difficult listening
environments

* AV training through games, puzzles, and videos
* Adaptive in difficulty and background noise levels



Read QUiPS

acting is all about honesty. [ (N (HEEED (DD D D D DD
- (George Burns)
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Research Forum

Can a Remotely Delivered
Auditory Training Program Improve
Speech-in-Noise Understanding?

Harvey B. Abrams,™" Kirsten Bock,® and Ryan L. Irey®

Purpose: The aims of this study wene to datermine if a
ramotaly delivarsd, Internat-based auditory training (AT)
program improved speech-in-noise understanding and if the
number of hours spent engaged in the proegram influenced
postintervention speach-in-noise understanding.

Method: Twanty -nine first-time hearing aid users ware
rarndomized irto an AT group (heardng aids + 3 week remotaly
deliverad, Intemet-based auditory training prograrmj or a
contrel group (haarng aids alona). The Hearing in Noise
Tast Milssan, Soli, & Sullivan, 1984) and the Words-in-Noise
tast (Wilson, 2003) were administerad to both groups at
basaline + 1 weak and immediataly at the completion of the
3 weasks of auditory training.

Results: Speech-in-noise understanding improved for boath
groups at the completion of the study ; howeaver, there was
not a statistically significant difference in postinteryantion
improverment betweean the AT and control groups. Although
the number of hours the participarts engaged in the

AT program was far fewear than prescribed, time on task
influenced the postintervention Words-in-Noise but not
Hearing in Noise Test scones.

Conclusion: Although remotely dalivened, Intemet-based
AT programs represert an attractive altemative to resource-
intansiva, dinic-based intervaentions, their demonstrated
efficacy continues to remain a challenge dus in part to
issuaes assodated with complianca.

U ntreatad hearing loss has been found to have nep-
ative overall functioning and quality of life effects,
such as cognitive and funcional decline, sodal
isolation, higher tisk of falls, decreasad social and emotional
function, and communication decline {Kramer, Kapteyn,
Kuik, & Deeg, 2002 Lin et al., 2001; Tun, McCoy,

& Wingfield, 2009; Uhlmann, Larson, Rees, Koepsell, &
Duckert, 1989). Hearing aids are the primary intervention
strategy for hearing loss, and despite impressive techno-
logical advancements and evidence of their effectivensss,
only 74% of hearing aid users reported being satisfied, with
the remaining 26% reporting either dissatisfaction or having
neutral feelings toward their hearing sids. One of the top
reasons for dissatisfaction is a perceved lack of benefit,
particularly in background noise (Kochkin, 2007). In order
to overcome this dissatisfaction, patients may require addi-
tional postfitting audiologic rehabilitation (AR) services,
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including suditory training (A T) designed to improve speech
understandmg in challenging listening situations { Swestow
& Henderson Sabes, 2006). Research has supported the
benefits of AT on speech perception (Chisolm & Arnold,
2012 Henshaw & Ferguson, 201 3; Kricos & Holmes, 1996,
Olson, Preminger, & Shinn, 2013; Walden, Erdmoan,
Muontgomery, Schwartz, Prosek, 1981).

Diespite the potential benefit of AR, only 16% of
audiologists report providing such services to their patients
(Schow, Balsara, Smedley, & Whitcomb, 1993). Reasons
for the small percentage of professionals offering these ser-
vices include a perceived lack of adequate time or financial
resources (Northern & Beyer, 1999). Another barrier to
the implementation of AR is lack of patient acceptance and
compliance (Sweetow & Sabes, 20107; this could be ad-
dressed by providing AT remotely. The goal of remotely
delivered computerized AT is to provide postfitting care
that is effective, convenient, and accessible. One currently
available program that appears to meet these criteria
is ReadmyQuips (RMQ; httpdiwww. sensesy ner gy.com/
resdmyquips). RMOQ is an audiovisual (A7) adaptive train-
ing program deliverad through the use of games, puzzles,
and videos. There is no published research, however,
that has examined the efficacy of RMQ) for improving

Dischoare: The authors haw dedared tharmo compering e s soised ar fae g
of puhboarin
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Participants

Mean Audiogram (RMQ)

Frequency (Hz)
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Mean Audiogram (Ctrl)
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250 500 750 1000 1500 2000 3000 4000 6000 8000

M= 11 R: 32.33
F=4 L= 35.16

0 0
a :
2 10 I 3 10 !
5 20 H‘+ 7 5 20 L e
2 30 : T* 2 30 ?“l ¢=L é\i
g 40 N ¥ 40 | I T 1] T\ T
= 2 + 1
‘3‘ 50 1N ::;: 50 .x‘. T
2 60 + N\ £ 60 } .
8 70 I = B S 70 |
T 80 + 2 80
B9 ® g0
§ 100 2 100
—@—Right ear —ll—Left ear —@—Right ear —M—Left Ear
Age Gender PTA Age Gender PTA

=6 36.16
F=8 36.87




Test Measures

Abbreviated Profile of Hearing Aid Benefit (APHAB)

= Questionnaire design to measure amount of trouble the patient is having with communication or noises in
various everyday situations

Device-Oriented Subjective Outcome (DOSO)

= Questionnaire designed to measure hearing aid outcomes in a way that is relatively independent of
wearer personality

Hearing-in-Noise Test (HINT)
= 25 ten sentence lists presented in speech-shaped noise presented in an eight speaker array

Words-in-Noise Test (WIN)
= 35 monosyllabic word lists presented at 0, 2, 4, 8, 12, 16, 20 and 24 dB SNR based on PTA

The System Usability Scale (SUS)
= Ten-item Likert scale of subjective assessments of program usability

Overall satisfaction/Likelihood to Recommend Questionnaire
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Wear Time
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Observations

 Though remotely delivered AR is convenient, compliance to a
program schedule may be problematic
e “Internet user” has a wide range of meaning
e Patients may need technological support

e Large variability in performance within groups
e Suggests some individuals benefit much more than others




Neural Correlates of Selective Attention With Hearing
Aid Use Followed by ReadMyQuips Auditory
Training Program

Aparna Rao,' Dania Rishig.” Luodi Yu,* Yang Zhang.** and Harvey Abrams®

Dbjectives: The objactives of this study were fo investigats the affects
of hearing aid use and the effactiveness of ReadMyQuips (RMQ), an
auditory training program_ on speech pemaption parformance and audi-
tory salective attantion using alectrophysiclogical measuras. RMQ i an
audiovisual training program dasignad fo improva spaach percaption in
gveryday noisy listening environmants.

Design: Participants wera adults with mild to moderate hearing loss who
wiera first-time hearing aid wsers. After 4 woaks of hearing aid use, the
axperimantal group completed RMO fraining in 4 waeks, and tha control
group received listaning practice on awdiobooks during the same period.
Corfical late event-relatad potentials (ERPs) and the Hearing in Noise
Test (HINT) wera administered at prafitiing. pratraining. and post-train-
ing to assess effects of hearing aid wse and RMO training. An oddball
paradigm allowad tracking of changes in P3a and P3b ERPs to distrac-
tors and targets, respectivaly. Bahavioral maasures wera also obtainad
while ERPs ware recordad from parficipants.

Results: After 4 woeks of hearing aid wse but before auditory train-
ing, HINT results did not show a statistically significant changa, but
thera was a significant P3a reduction. This reduction in P3a was cor-
related with improvemant in d prime (') in tha salective attention task.
Incraased P3b amplitudes were also comalatad with improvement in
o iin tha salective atiention task. Aftar training, this comelation between
P3b and & remained in tha experimental group, but not in tha control
group. Similarty, HINT tasting showad improved spasch percaption post
training only in the axperimantal group. The critarion calculatad in the
auditory selective attenfion task showad a raduction only in fha axperi-
mental group aftar fraining. ERP measures in the auditory selective
attenfion task did nof show any changes related to fraining.

Conclusions: Haaring aid use was associated with a decrament in inval-
untary aftantion switch io distractors in the awditory salective atten-
tion task. RMO training led to gains in spaach parception in noise and
improved liskaner confidanca in the aeditory selactive atiention task.

Ray WOrds: AMpITICalion, AUGTOrY SEISCtve anenton, ALIMory Taming,

HINT, P2a, P3b, ReadMyQuips, Speach percaption tasting
(Ear & Hearing 7017;38;28-41)

INTRODUCTION

A fundamental ssue In cognitive neuroscience research
15 to understand neural plasticity associated with age, expen-
ence, and pathological conditions. Individuals with hearing loss
present an imteresting population to study because they com-
monly suffer compromised speech perception, particularly in
noisy group environments (Harkins & Tucker 2007), leading

'Department of Speech and Hearmg Sciemce, Anwona Siate Umiversity,
Tempe, Anzoma; *Depariment of otorhinobrympology, Asdobogy sec-
ttom, Mayo chinic, Flomda; *Department of Speech-Langunge-Hearng
Sciences, Universiy of Minnesot, Mmneapolis, Minnesok; *Center fior
Mearchbehraoml Development, University of Mmnesota, Minneapols,
Minnesotx; and *Starkey Hearing Techrologres, Eden Prune, Mimmesata.

to significant problems in verbal communication. Interven-
tions designed to enhance speech perception in adults have
included the design of heaning aids with advanced digital signal
processing algorithms and the development of novel anditory
traming programs (Pichora-Fuller & Smgh 2006; Swestow &
Sabes 2006, 2007; see review in Pichora-Fuller & Levitt 2012).
Hearing aids primanly amplify sounds to compenszate for loss
of audibility, although new signal-processing algorithms also
aim at extractmg speech cues from background noise. Auditory
training programs for adults harness the plasticity of the neural
system to enhance function 1n response to traming { Buonomano
& Merzenich 1998; Anderson et al. 2013).

Tradiional heaning aids compensate for loss of awdibal-
ity by amplifying signals, causmg new heanng and users to
report immediate mmprovement i communication funchon
and reduced perception of handicap (Chisolm etal 2007).
Continued use over & period of couple of months leads to even
further improvements in signal detection because wearers use
oW SENSOTY Cues over time, a process called “acclimatiza-
tien” (Gatchouse 1992; Arlinger ctal. 1996). Despite gains
through advanced signal-processing technology, heanng aids
users report persistent problems i speech perception m the
presence of noise relative to premorbid experience (Kochkin
2007, 2010). Because amplification alone cannot compensaic
for listening difficulties, training has been proposed to enhance
this skill m adults with heanng aids and cochlear implants
{Boothroyd 2007; Moore & Amitay 2007). This is possible
because the adult brain retains the positive feature of plasticity,
which refers to the ability to change in response to experience.
Structural and physiclogical changes are induced in the brain as
a conseguence of stimulation, training, and learning (Condon &
Wemberger 1991 ; Recanzone et al. 1993). In addition to behav-
ioral approaches, imaging and electrophysiological techniques
have been used to document these changes (Jincke et al. 2001;
see review in Tremblay & Kraos 2002)

Mechanisms of speech perception recruit both penipheral
and central anditory functions (Pichora-Fuller & Smgh 2006;
Boothroyd 2010}, Perceptual factors include audibility and pro-
cessing of the acoustic elements of speech, such as temporal
cucs, gap detection, and frequency discrimmation. Cogmitive
ahilities of attention, memory, and comprehension also play
a crucial role in difficult listcnmg situations. Thus, successful
perception of speech signals mvolves a combination of bottom-
up (sensory) and top-down (cognitive) processes (Sweetow &
Sabes, 2006; Fu & Galvin 2007; Woods & Yund 2007). Analytic
or “bottom-up” traming emphasizes accessing stimulus-based
cues, while synthetic or “top-down™ training involves improv-
ing cognitive skills. The analytic approach targets the building
blocks of speech and may mvolve discrimimation or identifica-
tion of phonemes or words. In contrast, the synthetic approach
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Selective Attention

e The ability to suppress irrelevant information and focus on relevant
signals in the environment

e A cognitive skill of tremendous importance for everyday living and
learning

* We hypothesized that participants trained with RMQ will show
enhanced auditory selective attention measured using ERP
components (P3b and P3a) and behavioral measures



Auditory ERP In Selective Attention
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Methodology

e Before HA fitting

¢ Four weeks
after HA fitting
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Training + amplification

 Reduced P3a from pretest to training posttest found in both groups,
Indicating reduced distractor salience after hearing aid use (and training)

 Link between changes in d' and in P3b were found only in the
experimental group, indicating relationship between listening performance
and task-relevant attentional allocation strengthened by RMQ training



Behavioral-ERP Correlation
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Research Note

Can a Commercially Available Auditory
Training Program Improve Audiovisual
Speech Performance?

Dania Rishig,® Apama Rao,” Tess Koemer,® and Harvey Abrams®*

Purpose: The goal of this study was to detarmina whathar
hearing aids in combination with computar-basad auditary
training improve audiovisual (AV) performance compared
with tha use of hearing aids alona.

Method: Twanty-four participants weara mndomized into an
axparimantal group thaaring aids plus ReadiyQuips [RMO]
training) and a contral group fhaaring aids anly). Tha
Multimodal Lexical Santance Test for Adults (Kirk ot al.,
2012) was usad to maasura auditory-only (AQ) and AV
spaech parcaption parformance at threa signal-to-noise

ratios (SMAs). Participants weare tested at the time of hearing
aid fitting (pratest), after 4 weaks of hearing aid use [posttest 1),
and again after 4 wesks of RMQ training (posttest ll).
Results: Results did not reveal an effect of training. As
axpacted, interactions ware found batwean (3) modality
(A0 vs. AV) and SNR and (b) test (pratest vs. posttasts)
oTan.
(Conclusion: Data do not show a significant affact of RMO
training an AD or AV parfformancea as maasurad using tha
Multimodal Lexical Sentence Test for Adults.

udiovisual {AV) speech perception & the process

by which auditory and visual stmuli are combmed

to perceive speech (Dey & Sommers, 2015). Sce-
ing the articulatory gestures of the talker enhances speech
perception in both hsteners with typical heanng and those
with hearing impairment, especially in compromised listening
conditions (Erber, 1975; Sumby & Pollack, 1954). For all
but listeners who are most profoundly hearing impaired,
AV speach perception has been consstently superior to
perception through cther hearing or vision alone (Grant,
Walden, & Seitz, 1998). The benefits from combining audi-
tory and visual cues am particularly important for adults
with modemte high-frequency hearing loss who often confuse
high-frequency consonants auditorily, The visibility of these
speech sounds combined with the partially received anditory
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message can help the listener with hearing impairment
perceive the auditorily missing sounds (Montgomery,
Walden, Schwarte, & Prosck, 1984),

Given that speech perception is a multisnsory process,
maximizing the ability of isteners with hearing impairment
to use the combined auditory and visual information in their
message perceplion may improve their overall speach per-
ception and face-to-face communication. Resarchers have
attempted to enhance AV speech perception in adults with
hearing impairment using a variety of approaches, such
as AV training (Richie & Kewley-Port, 2008). There is
compelling evidence that training with AV materials can
improve speech-in-noise performance and enhance per-
ceptual learning in listeners with typical hearing and those
with hearing impairment, demonstrating superior effects
for AV training reltive to anditory-only (AO) training (=g,
Bernstein, Auer, Eberhardt, & Jiang, 2013; Kawase et al,
2009; Montgomery et al., 1984; Moradi, Lidestam, &
Ronnberg, 201 3; Zilber, Ciucin, Gramfort, A=z, & van
Wassenhove, 2014). For example, Mont gomery ot al. (1984)
provided laboratory-based AV training to adults with
moderate hearing loss and assessed AV specch recognition
wsing an AV sentence test (Walden, Erdman, Montgomery,
Schwam, & Rosek, 1981). They found that patients who
received concentrated exposure to AV traimng showed sig-
mificantly greater improvements in AV sentence recognition
compared with controls who received a traditional aural
rehabilitation program.
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Design

* Randomized between-group, within-subjects design

e Experimental and control groups

e 12 participants in each group:
e Experimental group (HA +RMQ)
e 8 males.
e Average age = 68 years (range 51 years to 84 years).
e Control group (HA only)
e 10 males.
e Average age = 69 years (range 62 to 81 years).




Training protocol

 Read My Quips
e 30 minutes per day
e 5 days per week
e 4 consecutive weeks

* All participants completed a written log
e Tracked start time and end time
e Difficulty level

e Control group participants did not receive any structured treatment



Outcomes measured using
Multimodal Lexical Sentence Test for Adults (MLST- A)

e Developed by Dr. Karen Kirk and colleagues

e 12 equivalent lists
e 24 sentences per list

e Seven to nine words per sentence

* Three key words per sentence
e Scores could range from 0 to 3 per sentence



MLST-A

* Words controlled for lexical characteristics of frequency (how often
words occur in a language) and density (humber of phonemically
similar words or lexical neighbors to target)
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MLST — A

e Five male and five female talkers
e For this study, administered in AO and AV modes

* Presentation Level
e 60 dB SPL

e Three signal-to-noise ratios (SNRs)
e +5dN
 0dB
e -5dB

 Mode of presentation (AO vs AV) and SNR randomized for testing

AO (-5 dB SNR) AO (0 dB SNR) AO (5 dB SNR)
AV (-5 dB SNR) AV (0 dB SNR) AV (5 dB SNR)




MLST — A







MLST — A







Study Timeline

Hearing Aid 4 weeks First RMQ
Fitting and Hearing Aid

Second
posttest Training posttest

(Posttest 1) (4 Weeks) (Posttest Il)

Pretest adjustment
(aided) period

Participants were tested at the time of hearing aid fitting, after four weeks of
hearing aid use, and after four weeks of RMQ training.



Results



Randomized between-group, within-
subjects repeated measures ANOVA
Main effects

Test: 3 levels F(2,44)=23,p=.12
Pretest vs. posttest 1 vs. posttest 2

Mode: 2 levels F(1,22)=205,p<.01
AO vs. AV
SNR: 3 levels F(2,44)=520,p< .01

+5dB,0dB, -5dB



Interactions

= _

Test x SNR F(4,88)=3.9, p<.01

Mode x SNR F(2,44)=8.2,p< .01

** None of the interactions involving Group significant



Results

* Interactions
e Mode x SNR

e AV scores always greater than AO scores
e Scores at +5 dB SNR > scores at O dB SNR > scores at -5 dB SNR

MLST Results
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Results

Difference in %
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Average Improvement with Visual Cues
(Audiovisual - Auditory Only)
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Summary

* The availability of visual speech cues improved speech perception
(consistent with the literature)

e RMQ training did not improve audiovisual speech perception as
measured using the MLST-A

e Regardless of SNR and mode, changes were not seen

* Enhancement from visual cues varied significantly across subjects

* One individual showed a difference of 45% with addition of visual cues at O dB
SNR at posttest |




Discussion

* Possible explanations for lack of AV benefit:
e Training exposure was insufficient
e Training not designed to achieve criterion level at various difficulty levels

e Participants were advised to challenge themselves, but varied in their ability
to doso

e Participants were individuals with acquired hearing loss in the mild to severe
range

e They did not have to rely on visual cues and speechreading as much as individuals with
congenital severe profound hearing loss



Overall Summary

e Several studies since Henshaw & Ferguson (2013) have added to the
literature

e equivocal support for the benefits of computerized AT in its present form

 Compliance matters
e Even in closely controlled research protocols, compliance was a challenge
e Clinicians must carefully monitor patient compliance

e AT must be engaging for the patients
e Create meaningful reward incentives



Lessons Learned

ibationds

Like most veterinary students, Doreen breezes
through chapter 9.



Thank You

harvey abrams@starkey.com
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