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ﬂbstract \ Methods Results & Discussion
Executive function (EF) constitutes multiple cognitive components thought to be involved in the regulation and / \ / \
control of purposeful and goal-directed behaviors. EF deficits can lead to the inability to perform everyday Parti Cip&lltS' Results: List Sort Workin g NMem ory Test
tasks. These deficits are exacerbated in complex auditory environments. Previous work suggests individuals ) '
with cochlear implants (CIs) perform worse on measures of EF, specifically tasks assessing working memory _ _ _ _ _ _ .
(WM), than individuals with normal-hearing (NH). The present study aims to understand factors likely to Group Auditory + Visual stimuli Visual-only stimuli 140
contribute to the gap in performance between CI and NH listeners. Participants completed the NIH-Toolbox _ . " - \ 4
List Sort WM Test. All individuals with CIs and half of the NH group was presented the auditory+visual Normal Hearing (NH) B R 130 -
stimuli; the other half of the NH group was presented visual-only stimuli. Results show that the NH Cochlear Implant (CI)** N=O e P
. . . . . . . . . . F' .I 1% 71
aud1tory+v.1sugl group had the highest mean scores, 1}r1dlcat1ng t.h.at .audltory input prqwded 1mportant *All individuals in the NH group passed a hearing screening indicating thresholds <20 dB HL at octave frequencies © 190 - v - ® stlail(lile.lidzizeg Slc‘(’)lreléa
augmentative information for WM. These findings may impact habilitation after cochlear implantation. For between 250-8000 Hz, in both ears 5 — ~re shown. For each
° ° ° ° ° ° ° ’ * O \/ .
example, t.h.ere may be. a benefit form including training of EF in therapy to enhance both auditory and #+All but two individuals with CIs had congenital hearing loss. A - oroup, the mean
neurocognitive mechanisms. . I 110 - v V. O (+SD) is shown to the
: Testing Measures: N \V/ O right of the individual
Working Memory (WM), Cochlear Implant (CI) & 2 100 V-7 O O symbols.
Speech in noise understanding (1) Kaufman Brief Intelligence Test, Second Edition (KBIT-2)5 O —_ O ®
« Non-verbal intelligence quotient (1Q) % 90 - / ®
« Working memory (WM): a component of executive function that involves the * Matrices subtest: Assesses ability to perceive relationships & complete visual analogies. y @ NH: Auditory + Visual
consciqu§ storage, ma.nip.ulation and integrati.on Qf info.rme.ltionl. | o 30 - Mean (+SD), 2>6<I<5|I;ding Ve oarly mvoustio experience)
» Deficits in WM can indicate problems processing incoming information, of which is (2) NIH Toolbox® stimulus Correct Response acoustic experience v é‘;ﬁ;ggg%tﬁcﬁ%gnence)
vital for speech understanding. « List Sort Working Memory Test (Age 7+ v2.1) 70 ® NH: Visual only
 Listening to speech in multi-source auditory environments can be challenging, » Participants are instructed to view a series of items
especially for individuals who use CIs and listen to speech through a degraded and verbally report the names of the items in size * The NH auditory+visual group had the highest mean scores, indicating that auditory
electrical signal2-3 order from smallest to largest. The lists increase in input provided important augmentative information for in NH listeners, above what the
. e . : i indivi i visual signal provided.
* In complex environments, individuals with CIs must work extra hard to decode and L%rliilcltizgegii% r?ilzi;?g;ﬁgg?ﬁg:ﬁgré??(I)lgeé;'e'
interpret a speech signal due to the degraded information that they receive through leneth b 5 — | * The CI group with no early acoustic experience had similar mean scores to the NH
their processer. This in turn may leave fewer available resources for things like ength). . . . All individuals with Cls, and half of the visual-only group, suggesting that the CI group, when presented stimuli in two modes
beri - : d : £ h (i ¢ * The first set of items consists of food or NH group, were presented stimuli via both (i.e. auditory and visual), performed similarly to the NH group, when presented stimuli
remembering, paying attention to, and processing of speech (1.e. aspects ot WM). animals. auditory and visual cues. The other half of in only one mode (i.e. visual).
y » The second set of items consists of food and the NH group was presented stimuli using
, 8 animals, and participants must to repeat the only visual cues. . l?]?ta collectio;ll 1S ongoing; lack. of statistically significant differences between groups is
\ items in size order, within each category. / \ likely due to the small sample size. /
Results & Discussion ! . octi - ati :
; T : Future Directions & Clinical Implications
Previous work suggests individuals with CIs perform worse on measures of EF ; : : :
than individuals with NH4, specifically tasks assessing WM; however, there is little @ : h + Our goalis to further examine groups of Cl users with both congenital and
an 4175 5P y >t g v, ’ Results: Non-verbal 1Q acquired hearing loss, in both modalities, in order to better understand the
evidence as to why this occurs and what specific populations of CI users may be 130 . . role of early acoustic experience in the development of the WM system.
most at risk for deficits in WM s NH: Auditory + Visual
' O 120 - B T T | mmmm CI: Auditory + Visual » These findings may have clinical implications regarding aural
é D 1 NH: Visual only (re)habilitation after cochlear implantation.
Aims of the present study N 110 - » For example, there may be a benefit of including training of specific
» To better understand factors that contribute to the gap in performance on 3 For all participants, in all groups, components of executive function (i.e. working memory) in everyday
measures of WM between individuals with CIs and with NH. S 100 - ”O”'Veg oal '(ﬁ SeUlks fle" within, or modalities (with both visual and auditory cues) in therapy, in order to
(1) Mode of presentation of stimuli = 90 anove, eSS enhance both auditory and neurocognitive mechanisms. This may be
It is hypothesized that the mode of presentation of stimuli will impact WM, such that: (1) I= There were no significant differences | particularly helptul for certain groups of CI users. )
Individuals with NH will have the highest performance when stimuli is delivered in both an c 80 in 1Q scores between the three groups | s
auditory + Visual mOdality, Compared tO One modality alOne, due tO the I‘edundancy Of U) >O 05 _I_h_ t th t I (1) Bgddeley, A. D., & Hitch, G. (1974). Working memory. In Psychology of learning and motivation (Vql. 8, p_p. 47-89).Academic pres§. | _ _ | o |
N . I ! . . I— 70 (p . )_ IS Sugges S a genera gzp)elégﬁvl_sggéri.to\r(; fgﬁrﬁg:’o?ﬂfhi’A?n%?;gns/lc(a;gsxgﬁk:aigi&,;;nzeg{a();,'4L7'éigfdat’ S. N,, ... & Misurelli, S. (2012). Studies on bilateral cochlear implants at the University of Wisconsin's Binaural Hearing and
lnformatlon’ and (2) InleldualS Wlth CIS Wlll perform lower (1°e° Worse performance) On the — intel I igence did not Sign ificantly (3) Litovsky, R. Y., Goupell, M. J., Misurelli, S. M., & Kan, A. (2017). Hearing with Cochlear Implants and Hearing Aids in Complex Auditory Scenes. In The Auditory System at the Cocktail Party (pp. 261-291).
WM taSk than NH partiCipantS, in the auditOI'y + ViSU.al gI‘Ollp, dlle tO degraded auditory Q 60 Inﬂuence any between group (Si)rirfueéir}:j:k_ M., P_isoni, D. B., & Kronenberger, W. G. (2015). Short-term and working memory impairments in early-implanted, long-term cochlear implant users are independent of audibility and speech
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