Spatial attention (contralateral unmasking) In children with g foterene o

Implantable

Auditory

MM Dbilateral cochlear implants and in normal hearing children prostheses

WAISMAN C . . . _ Binaural Hearing
CENTER WISCONSIN Sara Misurellil, Alan Kan!, Rachael Jocewicz!, Shelly Godar!, Matthew J. Goupell? & Ruth Litovsky and Speech

University of Wisconsin-Madison, USAL sassd® Lake Tahoe, CA
University of Maryland, College Park, MD, USA? 2015

Email: smisurelli@wisc.edu
INTRODUCTION METHODS RESULTS

: - To - i i Does performance improve when i
Auditory Scene Analysis o (Participants: e e e e o e contearen ot
¢ The prOCGSS by WhICh the aUdltOry SyStem Seg regates InfOrmatIOn Into Participant Chronological Age Cl use (condition 2 vs. condition 1) target VS. CO-|OCated7 (Condition 3 vs. condition 4)
VariOUS Streamsl. — (s) Rig(gtr;lncg]zt (condition 3 vs. condition 2) 9 *
» This is related to the ability to selectively attend to a target while Lo m - CIAY (M) 15 109 911 &> - O 3 - &P o - &5
: . . : . . . . | 30 30
simultaneously ignoring distracting information. CUN (F 10 CIAW (M) 15 14 99 ~ it ~ =
= 1 . . 7 . *13; , T 29 : =) 25 1 23T |
» The ability to perform “spatial attention” (contralateral unmasking) tasks CVF (M) *Could ot 7 S ) e R W S BiCls can attend S 40
. : - perform task CIDJ (F) 14 *12;5 9 = Ny | to the taroet =2 m 9 =™ ]
= N get, even S ™ 20 ° S T 20
IS complex, challenging, and essential for successful SR 0 . . 2 g with 2 g & £
communication in noisy environments. stimuli’ “First C £351 contralateral £35 7 ; -
i i i i i - £ 5 interferer = =8
° It IS eSpeC|a“y Important fOr Chlldren, WhO Spend mUCh Of thelr day « 5-word closed-set sentences (name, verb, number adjective, and object) (Kidd et al., 2008) § %10 _ § g . % é w0
in noisy environments where learning is facilitated by a target talker [ e temale talker 11, erer male talker 825 o 227 g2 ° . A
I " e Signal-to-noise ratio (SNR) Q= % o< = 0
(I €. teacher In ClaserOm). « Positive SNR: Interferer level decreased; Negative SNR: Target level decreased il
* NH: present(teddwitt_h SF:_ee(_:h(\j/_ia hteadghones t to their clinical Click on the words of the woman played in the left ear. NH Children NH Children NH Children
presented stimuii via direct audio Input to their clinical processors Both children with NH and with BiCls show little to Both the children with NH and BiCls show improvement in condition On average, the children with BiCls show little to no
P rOced ure: 3egin Trial g no O::ﬁere'nci in threSTOIdS :Nnh or without an 2 \as 3.tTgeit IS, perf?rmance IS br(]etterﬂ\]/vhen the t?rgei adni:nterfcre]relr contralateral unmasking. That is, adding an interferer in the
. : interferer In the contralateral ear, suggesting no are airected to separate ears vs. When they are co-located. ASa Wnole, — gnngsite ear did not benefit the BiCl group. More data is
. Orcier gii(;cl)sn/c(lzlc’)c:]odr};, :r?_r to attend to, and SNRs randomized G tk t:N : : difficulty attending to the target with a thg childrgn wiFh NH do not show as mu_ch Improvement as the PP needed to draw a conclusion frorgrl] thepNH data.
. words/senténce « 10 sentences/block x 2 blocks/SNR = 100 N g.'ost . e | e contralateral interferer. children with BiCls when the target and interferer are separated.
° P t t PC f h d - t' I I t d b t' Bob found five small cards . . . o
psycﬁgc;r;trc;grfrjercl:ct(ion) or each condition calculated by creating a o BiCl children: RE/LE (a)symmetry in the ability to attend to the target
« Speech Reception Threshold (SRT) defined as PC=50% yon | tea [ oo | cow | eage Three children with BiCls show 'asymmetry’ Two children with BiCls show 'symmetry . erformance is variable
CO n d . t_ O nS . < Jill saw ten hot gloves 20 i 20 p
i i : : : 1L . Target= Interferer= g 0 ' when comparing right vs. left
15 - | @ Attend to left 15 - @ Attend to left v
* For this st_udy, we are particularly interested in how chlldren_whp are - conditiona . Gomdition 4 ol o o ‘ ® Atendtoright | o ® Attend to right ear for each participant
deaf and fitted with function In NOISY ?Ond't'on 1 Condition 2 (target+interferer|  (target one ear, 5 - o | © 5 - within each condition.

: - no interferer) |(contralateral interferer)|  same ear) interferer both ears) 0 - i s 0 - * It I1s noteworthy that the two
enwronments and, more specifically, perform on contralateral o ® _— children who show symmetry
unmasking tasks. - IR ® P ® | > e between ears on conditions 3

. i : : : : - Z Z ic
» Previous free-field spatial unmasking studies show that children Attend to Right ear > &> ?d < = 5 e $ erferor ore played i the
with receive little to no benefit when the target and interfering 25 1 25 1 same ear) are also children
speech are spatially separated vs. co-located? o o condition 2 who show sensitivity to

(i.e. unlike children with NH, children with BiCls show no spatia| unmasking)_ Attend to Left ear < < » f_’ k g | Condition3 | Condition4 | Condition3 | Condition 4 | Condition 3 Condition 4 4o | Condition 3 (DNT) Condition 3 | Condition 4 Interaural timing differences

< <= (see poster W16 Ehlers et al.).
CIDJ (14 yrs) CIEH (10 yrs) CIAG (14 yrs) CIAY (15 yrs) CIAW (15 yrs)
10 171 | Interferers directed to one ear . :
- - T [@)) = .
3 . Interferers directed to both ears - = Overall comparison to previous adult data® Discussion
- 7 C O .
SZ g S (adult data from Goupell, Kan & Litovsky, CIAP 2013) Condition 2 Condition 3 Condition 4 With more data, these findings may help to elucidate
o v _ v 2D . - - - - - - - - - -
c3g 6 5 3 '\'Hf adults — show tt*;]e 'OYVeft Sd'\_'tF?S g'-e- _ﬂ?est &s = 0> limitations in spatial unmasking for children with BiCls.
> O - O - - - - - - - - - -
§ S5 4 - S ﬁf{effreT;ZCG)’ even In the easlest condition (1) with no 20 1 : Specifically, in this study we are interested in investigating if

— = © o . o ] | i - - - .y =

g & S 3T Condition 1 (no interferer) 10 | : exposure to BICls early in life ftacilitates emergence of

= g S 2 E-E °0 Filled bar=attend to left ear T T ] contralateral unmasklng. ) ]

§ 5 *g ; E-c% E «Children with NH needed the Open bar=attend to right ear 0 1 _ % il . Results thus far suggest that the lack of Spatlal UnmaSklng

O " T T = @ 90 7 level of the target to be ~20dB a0t Il : ' i i i i ' ili

§5° | ] IR - reater than adults, sugqesting that 5 10 | ) 1: | | IN chlldr_en with BIClIs is not QUe to the Iinability to attend to

3 é 5 +2 dB difference= no perceptual benefit o I s 10 in general the task was more T g ) 20 I 5] = i d tﬂfg@t INn the presence of an Iinterferer (see above condition 2 vs. 1).

O, S -t: et . -re- . - L i - -
| = o difficult ffr children. 1§ : i : This may suggest that the problem is due to the reduced cues
-4 ' 5 ' ' L] £ =l Z2 30+ ' rovided by th ing of the incoming signal
BICI BiCl NH NH *data from Misurelli| 2| £ 30 - | | ) % : T Ar : P y the coding of the Inco ) Sone
(4-6.5 years) (7-9 years) (4-6.5 years) (7-9 years) & Litovsky, 2012 9 g 40 4 References
: ®)) - ﬂg - (1) Bregman, A. S. (1994). Auditory scene analysis: The perceptual organization of sound. MIT _ _ _
- = 20 - 50 [ ] ?f;esg-h . 1953) S _ i L i We would like to thank all of the children and their
= U 1 - cars. The Journal of the acoustical socety of America, 26(8) 076970, o families for participation in our experiments. We
QUESthﬂ = T A A ) e 1 o X v s . G e e g s WO like 10 thank Emily Burg for hr help with
e \What factors contribute to the lack of Spatia| unm asking for > 10 - 60 - BiCI Children (4 Kidd, ., 3. Bt v, and Mason, . R, (2008). Listening to every ther word: Exarmining the | Qo2 CONCCHOM:
- e RICTS (i - - - B BICI Adul At el i s of i ot S 2 T2 This research issupported by NIF-NIDCD Grant
R : o o . 0. . Litovs , ana in rt
children with BICIs (i.e. central processing, peripheral ; . . . . 70 Altend torightear | [ AeLCBcTScE Bt SIS, 1 e omey TR ore gran to gggégvmsman Contor from the
codi n9)7 NH children  NH adults BICI children BiCl adults Bl Attend to left ear (©) wichmann, F. A, & Hil. N. 3 (2001 The psychometrc functio: I Fitdng, sampling. and ( ).




	Slide Number 1

