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Dr. Hannah Glick is a dually-trained audiologist and cognitive neuroscientist.
She currently serves as an assistant professor at the University of Northern
Colorado. Dr. Glick completed her AuD and combined triple PhD at the
University of Colorado-Boulder. Her research (through funding from the National
Institutes of Health, the National Speech-Language-Hearing Association, and
the Hearing Industry Research Consortium) focuses on the effects of hearing
loss, audiologic treatment, and aural rehabilitation on neuroplasticity, cognition,
and overall well-being. Her work has been featured in scientific publications and
book chapters around the world and she has given numerous research and
clinical presentations nationally. With professional experience extending across
healthcare, academic, industry, government, and entrepreneurial settings, Dr.
Glick brings a fresh perspective on the profession of audiology. In addition to
research, Dr. Glick enjoys supporting individuals with hearing loss and their
families at all stages in their journey. A skilled teacher and mentor, she also
enjoys teaching and mentoring undergraduate and graduate students, helping
them to identify their strengths and interests and to discover meaningful
careers.
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Learning Outcomes

After this course, participants will be able to:

- Summarize current scientific understanding of the effects of

adult-onset untreated hearing loss on neurocognitive function
and well-being.

- Describe how to educate patients and non-scientific audiences
about current scientific evidence regarding the effects of
audiological intervention on neurocognitive function and well-
being in adults with hearing loss.

- Discuss potential impacts of current research evidence
regarding neurocognitive function before and after treatment
with hearing aids in adult-onset hearing loss on early
screening, identification, and intervention/rehabilitation.



Introduction

Meet my grandmother



Background

- By 2050, it is estimated
that 1 in 4 people will
have a hearing loss

MR

World Health Organization (2023)



Background

Hypertension
Arthritis

Hearing Loss

- Hearing loss is the 3rd

leading chronic
physical condition in
the US.

. |t Is more common than

diabetes or cancer

Blackwell et al. (2014)



Background

- Less than 10% of

adults over age 45
years with hearing loss
report using hearing
aids

CDC (2023)



Background

- Adults ages 55 years

and older have almost
2X increased risk of
acquiring dementia

Livingston et al. (2017, 2020)



Current Hypotheses
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Common Cause Hypothesis
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Cortical Evoked Potentials



Cross-Modal Sensory
Neuroplasticity

- Recruitment of cortical resources in the deprived
modality by an intact sensory modality

Example:
- Hearing loss

- Auditory cortical resources recruited for visual or
somatosensory processing

Q1



Cortical Resource Allocation

- Recruitment of additional or alternative brain
networks

Example:
- Hearing loss

- Attentional and cognitive networks recruited more for
auditory processing



Key Finding #1

1. Brain reorganization is evident even in "mild" adult-
onset hearing loss
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A. Reduced neural activity in
the auditory cortex when
listening
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Q3

Brain reorganization is evident in
“mild” adult-onset hearing loss

A. Reduced neural activity in
the auditory cortex when
listening

Compensatory recruitment of
frontal and pre-frontal cortex
when listening

Cross-modal re-organization
of auditory cortex by vision

Glick & Sharma (2017)
Campbell & Sharma (2013)
Campbell & Sharma (2014)



Key Finding #2

2. Brain reorganization occurs within months of
hearing loss onset



Brain
reorganization
occurs within
months of
hearing loss
onset
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Glick & Sharma (2017)



Key Finding #3

3. Treatment of hearing loss can restore more typical
brain function
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Treatment of hearing loss can
restore more typical brain function

- Cross-modal re-organization
of auditory cortex for visual
processing

- Compensatory recruitment of
frontal and pre-frontal cortex

Glick & Sharma (2020)
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Treatment of hearing loss can
restore more typical brain function

- Reversal in cross-modal re-
organization of auditory
cortex by vision

- Reduction in recruitment of
frontal and pre-frontal cortex

Glick & Sharma (2020)



Key Finding #4

4. Treatment of hearing loss can improve cognitive
function
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Treatment of hearing loss can
improve cognitive function

Note: Hearing loss group acutely aided at baseline
cognitive test session and aided at 6-month
follow-up testing
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Key Finding #5

5. Treatment of hearing loss can improve functional
outcomes and well-being
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improve functional outcomes and
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Key Findings: Review

1.

Brain reorganization is evident even in "mild" adult-
onset hearing loss

Brain reorganization occurs within months of
hearing loss onset

Treatment of hearing loss can restore more typical
brain function

Treatment of hearing loss can improve cognitive
function

Treatment of hearing loss can improve functional
outcomes and well-being



Food for Thought

- Routine screens like mammograms are standard of
care for adults in midlife.

Why not hearing screenings?



Food for Thought

- The effects of auditory deprivation on the brain may
take place even before these changes show up on a
conventional audiogram

Could neuroimaging methods help us identify early
iIndicators of auditory deprivation sooner?



Food for Thought

- The average adult has hearing loss for over a decade
before seeking treatment

Are we waiting too long to intervene, after the brain
has already re-organized extensively?



Q5

Food for Thought

- Cognitive screening, real-word speech-in-noise
testing, and subjective questionnaires provide
evidence of hearing aid benefit

Should audiologists incorporate more holistic outcome
measures to monitor treatment success?



Thank you for listening!
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