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Abstracts 

Hearing loss, cognitive decline, and brain aging 

Frank R. Lin, M.D. Ph.D. 
Departments of Otolaryngology-HNS, Geriatric Medicine, Mental Health, and 
Epidemiology, Johns Hopkins University  

Abstract 
Age-related hearing loss in older adults is often perceived as being an unfortunate but 
relatively inconsequential part of aging. However, the broader implications of hearing 
loss for the health and functioning of older adults are now beginning to surface in 
epidemiologic studies. I will discuss recent epidemiologic research demonstrating that 
hearing loss is independently associated with accelerated cognitive decline and an 
increased risk of incident dementia. I will then discuss more recent ongoing and 
planned studies investigating the role of hearing loss in accelerated brain aging on MRI. 
Results from analyses of several large epidemiologic datasets including the National 
Health and Nutritional Examination Surveys, the Health Aging and Body Composition 
Study, and the Baltimore Longitudinal Study of Aging will be presented. Finally, I will 
discuss the broad implications of hearing loss for healthy aging and future trends in 
how hearing loss can be addressed from the perspective of public health.  

Biography 
Dr Frank R. Lin, M.D., Ph.D. is an Assistant Professor of Otolaryngology, Geriatric 
Medicine, Mental Health, and Epidemiology at the Johns Hopkins University School of 
Medical and the Bloomberg School of Public Health. Dr Lin’s epidemiologic research 
focuses on how hearing loss impacts the health and functioning of older adults and the 
role of hearing rehabilitative strategies in potentially mitigating these effects. 

The aging auditory system and its measurement  

Kelly Tremblay, PhD 
Department of Speech & Hearing Sciences, University of Washington 

Abstract 
Hearing aids and cochlear implants help compensate for disorders of the ear, but 
successful rehabilitation also depends on the integrity of the central auditory system. 
Here I will describe how age-related declines in perception coincide with EEG/MEG 
brain measures as it applies to issues in adult audiological rehabilitation, including 
technologies and training. Key findings are: 1) aging impacts the quality of the 'bottom-
up' signal such that amplification or implantation may not be sufficient to yield accurate 
perception, and 2) older listeners may benefit from a variety of compensatory 
processes, based in preserved cognitive abilities, knowledge and experience, to optimize 
listening. 

Biography 
Dr Kelly Tremblay has been an audiologist for over 20 years and is currently a Professor 
of Audiology at the University of Washington, Seattle. Her commitment to advancing 
“translational research” is evident through her service: for years she co-wrote the 
Moment of Science series that appeared in Audiology Today, she serves on many 
planning committees as well as editorial boards, including a recent 5 year term for the 
journal “Ear and Hearing” and she recently edited a book series with Robert Burkard 
entitled “Translational Perspectives in Auditory Neuroscience.” 



 

Effects of hearing loss and aging on remembering what was heard: In 
one ear and out the other? 

Kathy Pichora-Fuller, PhD 
Department Psychology, University of Toronto 

Abstract 
Experimental evidence will be reviewed as evidence for the following points: 1. 
Remembering a word depends on the quality of the sensory input and the context in 
which the word is heard; 2. Long-term reductions in the quality of sensory input due to 
auditory deficits can alter memory processes; 3. Hearing impairment increases the risk 
of memory impairment; 4. The effect of hearing status on social participation is 
mediated by memory status; 5. The effect of negative views of aging on hearing and 
memory performance is mediated by self-perception. Implications and future directions 
for practice will be discussed, including the issues of whether or not audiologists should 
test memory and how the results of such tests could be used to improve practice. 

Biography 
Dr Kathy Pichora-Fuller is a Professor of Psychology at UTM. She is also an Adjunct 
Scientist at the Toronto Rehabilitation Institute and at the Rotman Research Institute at 
Baycrest, and a Guest Professor in the Linneaus Centre for Hearing and Deafness 
Research at Linköping University in Sweden. She is the hearing expert for the Canadian 
Longitudinal Study of Aging and is now translating her lab-based research to address 
the needs of older adults who suffer from both hearing and cognitive impairments. 

Hearing loss & synaptic plasticity 

David Ryugo, PhD 
Curran Foundation Professor of Auditory Neuroscience  at the Garvan Institute 

Abstract 
Advances in neuroscience have resulted in a new perspective for neurological processes 
involved in behavior and learning.  The idea that adult brains are “hardwired” and static 
has given way to a view that the physical brain is highly malleable by our experiences 
and training across our passage through life.  Nowhere is this more evident than in the 
mature functioning auditory system: vocabulary is dynamic, music preferences change, 
and new voices become recognizable over the telephone.  On the other hand, 
impairments in speech comprehension in noise, distortions of loudness perception, and 
the emergence of tinnitus are attributed to brain abnormalities caused by hearing 
deterioration.   
Our research has concentrated on identifying the cellular nature of brain pathology 
created by hearing loss.  We have built a foundation of knowledge that describes the 
normal structure and workings of the auditory system.  I will review our progress in 
understanding the features of hearing, hearing loss, and brain plasticity.  First, we need 
to consider the physical components of sound and how they get processed by the brain.  
Second, I will introduce animal models of congenital and acquired hearing loss that 
express the different types of brain changes that lead to cognitive impairments.  This 
work will demonstrate how cells, synapses, and circuits are affected.  Finally, I will 
present results that suggest how we might use corrective strategies to exploit 
neuroplasticity to restore cognitive loss.  In summary, our cognitive perception of sound 
through hearing is nothing short of amazing.  The biological processes that enable this 
ability are complex, and the consequences of hearing loss are personally devastating.  
While many of us suffer from or will suffer from hearing loss, there should be optimism 



 

because new therapeutic strategies can be developed to promote brain remodeling that 
improves skills and abilities.   
Biography 
Dr David Ryugo is the Curran Foundation Professor of Auditory Neuroscience at the 
Garvan Institute and conjoint professor in the School of Medical Sciences at the 
University of New South Wales. His research, using animal models of hearing loss, 
focuses on mechanisms of hearing and brain changes consequent to hearing loss. 
 

Measuring brain changes in hearing loss and its remediation 

Blake Johnson, PhD 
Department of Cognitive Sciences, Macquarie University 

Abstract 
By providing input into a system that has experienced profound sensory deprivation, 
cochlear implants provide us with a unique opportunity to evaluate the effects of 
cortical reorganisation and plasticity due to deafness. However to date it has been 
largely impossible to study these effects in the human brain, because the materials and 
operation of the implants strongly interfere with functional neuroimaging devices like 
functional magnetic resonance imaging and magnetoencephalography (MEG). I this talk 
I will describe a novel MEG system developed at Macquarie University and designed to 
cope with the interference from a cochlear implant. This new system provides a new 
window into the brains of cochlear implants recipients and will allow us to study how 
deafness alters the functioning of the central auditory system and higher cognitive and 
linguistic centres of the brain, and the extent to which these functional alterations can 
later be reversed.   

Biography 
Dr Blake Johnson is Associate Professor of Cognitive Science, Director of Research in 
Hearing and Cognition at Macquarie University, and a Chief Investigator of the ARC 
Centre of Excellence in Cognition and its Disorders (CCD). Dr Johnson’s research uses 
functional neuroimaging techniques, particularly magnetoencephalography (MEG) to 
investigate the neural bases of cognition and its disorders. His current work examines 
auditory and cognitive brain function in cochlear implant recipients using a novel MEG 
instrument customised to cope with the strong artefacts produced by the implant 
device. 

  



 

Panel 
 
Moderator:  Catherine McMahon, Head of Audiology, Macquarie University 
Opening:  Jim Patrick, Chief Scientist, Cochlear Limited 
Panel:  Frank Lin, Kelly Tremblay, Kathy Pichora-Fuller, David Ryugo, Blake 

Johnson, Anne O,Neill 
 
Additional Biographies: 

Catherine McMahon, PhD 

Head of Audiology, Macquarie University 

Dr Catherine McMahon is the Head of Audiology in the Department of Linguistics at 
Macquarie University. She is the lead scientist of the HEARing CRC at Macquarie 
University. Her research encompasses two main areas: improving hearing health policy 
for Australians; and understanding the physiological processes underlying hearing and 
its disorders to inform improved diagnosis and remediation. Currently, Dr McMahon is 
investigating brain changes, using MEG and EEG, during tinnitus remediation and 
during speech perception tasks to identify cortical biomarkers of tinnitus and listening 
effort, respectively. 

Jim Patrick, PhD 

Chief Scientist, Cochlear Limited 

Dr Jim Patrick, one of the original engineers pioneering the development of the multi-
channel cochlear implant with Professor Graeme Clark, is recognised as a world 
authority on cochlear implants. He joined Prof Graeme Clark’s research team at 
Melbourne University in 1975. Currently, Dr Patrick is responsible for Cochlear's global 
research programme, exploring how novel forms of signal processing can improve the 
performance of the cochlear implant, and how advances in biology and electro-neural 
interfaces can be applied to future implant designs.   

Anne O’Neill, BSc(Hons) 

Associate Director of Medical Research, NSW Ministry of Health 

Ms Anne O’Neill is responsible for leading the development and implementation of 
major policies and programs to enhance medical research capacity in NSW, in line with 
the NSW Government’s commitment to significantly increase funding to the medical 
research sector and recently released 10 year Health and Medical Research Strategic 
Plan.  Prior to this role, she was the Research and Development Manager at The 
Children’s Hospital at Westmead for over 10 years.  She was co-convener of the NSW 
Chapter of ARMS (2007-2011) and is a member of the ARMS Professional Development 
Committee.   

 


