UNMC Examining the Impact of Hearing Loss on Cognitive
wocaceter - Development and Dynamic Brain Function
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Purpose
To determine the impact of mild-to-severe hearing loss and subsequent hearing aid intervention
parameters on attention, memory, and executive function in children and adolescents
N
Background Specific Aims
» About 1 in 400 children are born with some degree of hearing loss Audiological Variables:
 While over 95% of children receive a newborn hearing screening, R _Hear;jjg;gtf;ﬁ;gfnzi;gibimy} v,
deficits in language and cognition often persist in children with even 7 'Hea”"gid”“ge ..
modest hearing loss compared to their normal-hearing peers 7 T .
 These deficits relate to degree of hearing aid use, age at intervention, x’, T [ e e \‘
and adequacy of hearing aid fit (e.g., audibility) s s
« Children with severe-to-profound hearing loss present with decrements Morsholor D g SIHLHQI
In working memory, executive function and selective attention; recent | | | | | | |
work suggests that language function measures scale with performance Aim 1: To identity the impact of mild-to-moderate hearing loss on
in these other cognitive domains neurophysiological markers of visual attention, memory, and executive
. Whether domain-general deficits arise in those with more moderate function in hard-of-hearing children relative to normal hearing peers.
degrees of hearing loss is unknown Aim 2: To determine the effects of intervention age, hearing aid usage,
» The current study probes the impact of hearing loss on cognitive and a.nd hearing_aid fit on the behaviqral perfqrmance and neurophysiolo_gy of
neural development in children with mild-to-severe hearing loss using a visual attention and memory function in children who are hard of hearing.
novel, multimodal imaging approach with advanced behavioral testing

Preliminary Findings
ApprOaCh Visual Pr(})/cessing g
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e 25 children aged 7-15 years old (avg. age 11.52 years) with bilateral
mild-to-moderate hearing loss (l.e., better-ear pure tone average
between 25 and 55 dB) who wearing hearing aids (HAS) L

o 25 age-matched children (avg. age 11.52 years) with normal hearing

Alpha ERD activity in CHH and CNH. CHH
oo €Xhibited significantly stronger alpha ERD
"ciactivity in the Dbilateral occipital cortices
compared to CNH.

Magnetoencephalography (MEG) and Magnetic Resonance Imaging (MRI):
UNMC MEG System: Werner 3T MRI System:
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Correlation between alpha ERD and HA use.
There was a significant correlation between left
occipital alpha ERD and HA use, such that with
greater HA use, there was also stronger (i.e., more
negative) alpha ERD.
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Verbal Working Memory

Working memory dynamics. There were no significant
No differences in alpha activity between CHH and CNH during
significant — encoding. During maintenance, there were widespread
diferences  gifferences in frontal, parietal, and occipital regions. Activity
In the left parieto-occipital area correlated significantly with

verbal fluency in CHH, but not CNH individuals.
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MEG Tasks: ERD: CHH>CNH ERD:CHH<CNH ERS: CHH > CNH
. . . . . __ Occipital Activity and D-KEFS Score
Visual processing task: Visual selective attention task: 8 . N . g
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Verbal working memory task: g
2750 +/- 250 ms 4000 me 1000 ms 2000 ms 3000 ms 900 ms 375-675 ms 675-975 ms Group Difference Alpha'Beta ERD aCt|V|ty IN
9750 +/- 950 ms CHH and CNH. The CHH
group showed strong,

persistent bilateral DLPFC
activity throughout, while only
right DLPFC activity persisted
In the CNH group, resulting in a
significant difference in the left
DLPFC during later stages of
stimulus processing.
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Audiometric and Neuropsychological Measures:

 AIr and bone conduction thresholds will be obtained for each ear at 250,
500, 1000, 2000, 4000, and 8000 Hz using a portable, IPad-based

audiometer system FUture DireCtiOnS

* Hearing aid usage will be assessed via a self-report questionnaire While recruitment is ongoing, we intend to utilize the results of this study

* Hearing aid functionality will be assessed by a licensed audiologist as a springboard by which to develop a large-scale investigation into the

* A battery of neuropsychological tests, including the Weschler trajectory of cognitive and neural development in children who are hard of
Abbreviated Scale of Intelligence (WASI-II), the NIH Toolbox, and the hearing. We hope that these results will provide a guantitative biological
Delis-Kaplan Executive Function System (D-KEFS), will be used to marker of cognitive improvement and therapeutic efficacy, as well as aid in
assess verbal and nonverbal cognitive ability the development of new academic resources for these children.
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