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FROM THE CHAIRMAN

Part of our mission at Hearing Health 
Foundation is to prevent hearing loss 
through education. Our cover story 
about the harmful effects of sound is 

one such effort, but it also illuminates a flip side: 
While some sounds can cause damage, other sounds can help heal. Read our 
cover story about sound’s dual personality starting on page 26.

This issue includes a trio of compelling research stories that delve into the 
mechanics of hearing. Central auditory processing disorder (CAPD) is marked 
by a disconnect between the brain and the ears (page 16). When our internal 
volume controls stop working correctly, it can lead to two distinct conditions, 
hyperacusis or recruitment (page 32). 

And beginning on page 36, our Hearing Restoration Project scientists detail 
their work figuring out how to make mammalian cells act more like bird cells. 
Unlike all mammals, including humans, birds can regenerate damaged inner 
ear hair cells to restore their hearing.

Finally, I’d like to share the photo below, taken during our inaugural 
National Junior Board holiday event, which was held in New York City in 
December. Our National Junior Board, created last year, is comprised of more 
than a dozen committed, accomplished individuals who serve as passionate 
ambassadors and advocates for Hearing Health Foundation. The event was 
the first of many that will help the group develop into a key awareness and 
fundraising team for the next generation.

We hope to see you at a future event, and we send our very best wishes for 
a happy, healthy 2013.

Warm regards,

Shari  S. Eberts
Hearing Health Foundation
Chairman, Board of Directors

Hearing Health Foundation’s Melody Seiling (back row, center) with members of 
the National Junior Board, including Benjamin Melting, president (far right).
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If you or your child isn’t benefitting from hearing aids, 
then it’s time to consider a cochlear implant from 
Advanced Bionics. At home, work, school, on the slopes, 
and in the water, many recipients hear their best with 
AB’s advanced cochlear implant system.

Contact AB for a FREE informational kit!

866.844.HEAR (4327)
hear@AdvancedBionics.com

www.AdvancedBionics.com/HHF

027-M174-03                                                                                                                                                                                 ©2012 Advanced Bionics AG and affiliates. All rights reserved.  

with Advanced Bionics

“My 7-year-old son loves to wear his Neptune processors on his collar. With my 17-month-old daughter, I can clip 
the processors anywhere—on her pajamas, on a lanyard, or even onto her car seat. It is so easy to wear with flexible 
wearing options. We love the Neptune!”

—Terrie Kellmeyer, mother of Naish and Poppy, bilateral AB recipients (Naish pictured above)

Introducing the Neptune™ sound processor.
The world’s first and only waterproof, swimmable 

sound processor is ideal for all seasons!
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Dear Editor:
The article “Plenty of Options” by 

Barbara Jenkins, Au.D., about the 
many changes in and selections of 
hearing aids was outstanding. It was 
so helpful to newcomers trying to 
decide on a hearing aid and to regular 
wearers deciding on an upgrade. 
Congratulations on this and the rest 
of the Summer 2012 issue.
Harriett Porch

Laguna Hills, Calif.

Dear Editor:
I enjoy your magazine, but I was 

disappointed by the Spring 2012 
article “12 Apps to Help You Hear 
Better.” Most smartphones do not use 
Apple’s proprietary operating system; 
like mine, they use Android. To 
focus on Apple seemed unnecessarily 
limited, and I hope you will give us 
more of this type of info, but start 
with Android apps.

Also, the same issue’s Hearing Aids 
101 column, “Here’s How You Can 
Hear Better in Noise,” mentioned 
that there are apps to help folks 
train their brain to understand audio 
better, and again only Apple was 
mentioned.

It may be that these types of 
programs are only available on Apple. 
The reader can’t tell. We only know 
that your magazine seems Apple-
oriented, which is not the leader in 
smartphone operating systems. Let’s 
at least discuss, and have your writers 

discuss, other options. Or if they 
don’t exist, tell us, so we don’t waste 
time doing research.
Marvin Clegg

via email

From the Editor:
The primary reason for our focus 

on Apple apps is because there 
were far more quality choices 
among Apple apps versus those 
from Android, which at the 
time had at most three hearing-
enhancement apps. The piece 
should have stated why Android 
was excluded. Please stay tuned, 
as it’s possible we will take another 
look at all types of hearing apps in 
the future, as the choices are ever-
changing and growing.

Dear Editor:
“The Medium Is the Message” 

(Spring 2012) was a really well-
written, clever article. I loved the 
story of the Mbendjele people, and 
how important their sense of hearing 
is for survival in the equatorial 
rainforest, where vision is only useful 
up close.

Are people today really reluctant 
to admit they have a hearing loss 
because historically this may have 
indicated impairment in their social 
bonding and survival skills? The idea 
is an interesting one.

The writer, Kathi Mestayer, also 
emphasized the shift from what has 
been a predominantly oral/aural 
society to written/visual modes of 
communication: Internet-based 
social networking through texting, 
blogging, and I would add the video 
phone for signing. The article really 
brought this idea home.
Deborah L. Pfeiffer, Ed.D.

Specialist, Virginia Department of 

Education

Richmond, Va.

Dear Editor:
I subscribe to and enjoy reading 

your publication. I am a senior with 
my own hearing issues. My pet peeve 
is that in the stories and the ads for 
hearing aids, I have yet to see a person 
who is also wearing eyeglasses.

I live in a warm climate and am 
constantly changing to wearing 
sunglasses outdoors or taking them 
off indoors. Many photos feature 
seniors but never with eyeglasses 
(which in my view is an impediment 
to wearing a hearing aid). 
Harvey Krauthamer

via email

From the Editor:
Thank you for pointing this out. 

While we do not have editorial 
control over the photos and copy 
that appear in advertisements that 
we accept in the magazine, we 
will keep your suggestion in mind 
when selecting images to appear 
in our articles.

It seems that most people are 
able to wear glasses and behind-
the-ear hearing aids at the same 
time by placing the frame of the 
glasses closest to the head and 
the hearing aid on the outside. 
Selecting glasses with a thinner 
wire frame can help with fit.

When removing the glasses, try 
squeezing the arm closer to your 
head and lift the arm straight up. 
A protective sheath worn over the 
hearing aid will also help prevent 
the hearing aid from bumping into 
the glasses frame. 

To view the articles mentioned 
in these letters, please see 
our digital archive at www.

hearinghealthmag.com.

We welcome comments sent 
 to editor@hearinghealthmag.
com. Published letters may be 
edited for length and clarity.
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Barr-Gillespie Named New Director of the 
Hearing Restoration Project 

Peter Barr-Gillespie, Ph.D., has 
been named the new director of 
the Hearing Restoration Project 
(HRP). Barr-Gillespie brings a 
wealth of experience to the 
initiative, joining an already 
impressive team of researchers.

After graduating from Reed 
College in Portland, Ore., Barr-Gillespie attended 
graduate school at the University of Washington where he 
received his Ph.D. in pharmacology. He spent five years as 
a postdoctoral student at the University of California, San 
Francisco, and at the University of Texas Southwestern 
Medical Center. After teaching in the Department of 
Physiology at Johns Hopkins University, Barr-Gillespie 
joined the Oregon Hearing Research Center in Portland 
where he is now a professor, and Portland’s Vollum 
Institute where he is a scientist.

“It’s extremely exciting to be part of the Hearing 
Restoration Project,” Barr-Gillespie says. “Progress 
toward a successful strategy for restoring hearing has 
been hampered by the scattershot approach to the 
problem taken by individual investigators. In the Hearing 
Restoration Project, a consortium of outstanding scientists 
has chosen to work together collaboratively toward this 
common goal, an approach that should substantially 
shorten the time needed to devise a way to restore hearing 
in people with hearing loss. I feel privileged to lead such 
a distinguished group of investigators.”

New Research Award to Honor Gates
In October, Hearing Health Foundation announced 

the creation of the “George A. Gates Research Award” to 
be presented annually, in perpetuity, to an outstanding 

Emerging Research awardee to honor George A. Gates, 
M.D., who recently retired from our board of directors. 
Among many roles he held at the foundation, Gates was 
the founding director of the HRP, an innovative and 
collaborative research initiative designed to accelerate the 
timeline for finding a cure for hearing loss.

As a board member since 1987, Gates served as our 
esteemed medical director, overseeing our Emerging 
Research Grants program and chairing the Council of 
Scientific Trustees for a decade. He fielded questions from 
donors, friends, and staff on a variety of medical issues 
while also advising the organization.

“We will forever be grateful to Dr. Gates for his 
perseverance, vision, and commitment to Hearing Health 
Foundation and especially the Hearing Restoration 
Project,” says Andrea Boidman, the executive director of 
Hearing Health Foundation.

Rubel Discusses the HRP in New York City
HRP consortium member Ed Rubel, Ph.D., who 

helped discover cell regeneration in the inner ear, 
gave a talk at a New York City luncheon to more than 
80 attendees. Rubel, who conducts research at the 
University of Washington, discussed how hearing works 
and what happens when inner ear hair cells are damaged 
or die.

The talk included a step-by-step video on how humans 
hear, showing how damage to these hair cells occurs. 
Such damage can result from chronic exposure to loud 
sounds, the use of certain antibiotics, or as part of the 
natural aging process. Once these cells die in humans 
they cannot grow back. But other animals such as 
chickens, birds, zebrafish, and lizards can spontaneously 
regenerate these cells and restore their own hearing.

In Seattle, Gates was  
commended for his work for  
Hearing Health Foundation.
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The HRP aims to adapt what scientists know happens 
naturally in these animals into new therapies for humans, 
and as a result, deliver a biologic cure for hearing loss. 
Rubel discussed the HRP’s goal of expediting the time 
frame by moving new therapies into clinical testing 
within 10 years. To learn more, and to get the link to 
the captioned video about how hearing works, please visit 
www.hearinghealthfoundation.org/ed_rubel_lecture.

Congratulations to Six 2011 Hearing Health 
Foundation Emerging Research Grantees

Since 1958, Hearing Health Foundation has awarded 
over 2,000 grants totaling more than $27.8 million 
through our Emerging Research Grants Program. 

Funded researchers have become leaders in hearing 
research, with many securing federal funding after their 
initial grants from us and establishing illustrious careers. 

Each year we are excited to see the research progress made 
over the course of the grant year, but more importantly 
we are thrilled to see our grantees moving on to secure 
funding from the National Institutes of Health (NIH).

Over the course of the 2011 grant year, six Emerging 
Research grantees earned NIH funding: Edward L. 
Bartlett, Ph.D., Purdue University; Keith E. Bryan, 
Ph.D., University of Iowa; Michelle Hastings, Ph.D., 
Rosalind Franklin University of Medicine and Science; 
Zhengqing Hu, M.D., Ph.D., Wayne State University 
School of Medicine; Debashree Mukherjea, Ph.D., 
Southern Illinois University School of Medicine; and 
Ellen S. Wilch, Ph.D., Michigan State University College 
of Human Medicine. 

We congratulate them on this fantastic accomplishment 
and look forward to seeing the fruits of their research 
efforts.  

Wesley Holmes Bradley passed away on October 18, 
2012. He was 90. Born in Chaumont, N.Y., on August 
7, 1922, after his family emigrated from Canada, 
Bradley attended Syracuse University in New York 
where he participated in an accelerated undergraduate 
and medical school program during World War II. He 
received his medical degree from the Syracuse University 
College of Medicine, now the Upstate Medical Center, 
in 1946.

Bradley interned in Boston and served in the U.S. Navy 
as a medical officer at the Naval hospital in Newport, R.I. 
He continued his training at the University of Michigan 
in Ann Arbor, specializing in otolaryngology.

Bradley practiced otology in Syracuse for more than 
20 years and served on the faculty of Upstate Medical 
Center. He was involved in pioneering work to restore 
hearing for those with otosclerosis. This entailed 
microsurgical repair of the fused bones in the middle ear, 
often resulting in near-complete restoration of hearing. 
During these years, he also held leadership positions in 
his field of specialty, including the American Otological 
Society, the American Academy of Otolaryngology, 
the American Board of Otolaryngology, the Triological 
Society, and Deafness Research Foundation (DRF, 
now known as Hearing Health Foundation). He was a 
founding member of the DRF Centurions, and he served 
on the board of directors for three decades, including 

service on the executive 
committee and as the 
medical director.

In 1975 Bradley was 
asked to help establish 
the first program in 
communicative disorders at the National Institutes 
of Health (NIH) in Bethesda, Md. Prior to this, 
otolaryngology was not represented within the structure 
of the NIH. He served for three years as the director of 
a division that became the nucleus for the establishment 
of the National Institute on Deafness and Other 
Communicative Disorders (NIDCD).

Bradley joined the faculty of Albany Medical College 
in 1978 as chief of the otolaryngology section at Veterans 
Administration Medical Center. He also became an 
emeritus professor of surgery at the Albany Medical 
College before retiring in 1989.

Bradley practiced medicine in the same way he was 
raised, with ministerial care. For him, helping a patient 
meant healing the person. He believed that listening to 
the patient was an essential first step, that procedures 
should not be rushed, and that a better quality of life was 
always the desired outcome. He will be remembered by 
his family, friends, and colleagues as a loving husband, 
father, and grandfather; a skilled physician; and a kind 
man with an extraordinary generosity of spirit.

A Tribute to Wesley H. Bradley, M.D.

PH
O

TO
 C

O
U

RT
ES

Y 
O

F 
W

IL
LI

A
M

 B
RA

D
LE

Y,
 M

.D
.



WWW.HEARINGHEALTHMAG.COM   |  WINTER 2013  |  9

A GENETIC MARKER 
FOR PRESBYCUSIS
American researchers 
have identified the 

first genetic biomarker 
for age-related hearing loss, or 
presbycusis. The gene produces a key 
protein in the inner ear that helps 
convert sound to the parts of the 
brain that are used for hearing and 
speech processing. Interestingly, the 
exams of 687 people indicated that 
the gene mutation affects men and 
women differently. Women seemed 
to benefit from the mutation—
their hearing improved—while the 
hearing in men worsened.

A combination of environmental 
and genetic factors are thought to 
be the cause of presbycusis, which 
affects 30 million people in the 
U.S. The study authors, including 
a father-son team of scientists, 

hope that people will eventually  
be able to be tested for the presence 
of the biomarker and take proactive 
steps while younger to protect  
their hearing.

The nine-year study was a 
collaboration between University of 
South Florida’s Global Center for 
Hearing & Speech Research and 
the National Technical Institute for 
the Deaf at the Rochester Institute 
of Technology in New York. The 
research appeared in last December’s 
issue of the journal Hearing Research.

SHARED VIDEO SITE 
PUSHES CAPTIONS
TV networks and 
Internet video sites must 

provide closed captions 
for any TV content available online, 
according to a ruling last August 
by the Federal Communications 

Commission. Now YouTube, the 
website that allows users to share 
online videos, is enforcing this rule.

How? By putting the power in the 
hands of its users. The administrators 
of the popular website are asking 
users to report videos that have been 
previously broadcast on TV that 
do not contain subtitles. YouTube’s 
online complaint form reads: “If 
you believe a video is required by 
law to contain closed captions, but 
the uploader has not made captions 
available, please submit the following 
information. We will forward your 
complaint to the user who provided 
the content to us and will send that 
user’s response to you.”

Like many other major websites, 
YouTube has already invested in 
captioning efforts, and now it is 
expanding its push to get publishers 
who post on its site to also comply.

HEARING     HEADLINES

HEARING HEADLINES

CAN GENE THERAPY REVERSE CONGENITAL HEARING LOSS?

According to a preclinical 
study of lab mice, 
a new gene therapy 
approach may offer 

hope to humans who 
are born deaf. Along with his team, 
lead author Lawrence Lustig, M.D., 
of the University of California, San 
Francisco, worked with mice with 
hereditary deafness caused by a gene 
mutation. The mutation affects the 
coding for a protein that is crucial 
for inner ear hair cells that enable 
hearing to send signals to the brain.

Researchers, who published their 
results in the journal Neuron last 
July, injected a gene into the inner 
ear of the test mice. Two weeks 
later, hearing was restored in all of 
the mice. The improvement lasted 
seven weeks to 18 months for adult 
mice, and at least nine months for 
newborn mice. 

Researchers say the treatment was 
both effective and safe: The therapy 
did no damage to the inner ear 
and even corrected some structural 
defects in the inner hair cells.

The findings in mice hold far-
reaching promise. Correcting the 
underlying genetic defects could, 
for some people, fully restore 
hearing. “For years, scientists have 
been hinting at the possibility of 
gene therapy as a potential cure for 
deafness,” says Lustig. “This is the 
first time that an inherited, genetic 
hearing loss has been successfully 
treated in laboratory mice. [It] 
represents an important milestone 
for treating genetic deafness in 
humans.”
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CREATIVITY’S 
EFFECTS ON THE 
BRAIN
A new study shows 

that so-called creative 
juices may flow straight to the brain. 
Published online last November 
in the journal Scientific Reports, 
the study looks at the impact of 
“freestyling,” or improvising musical 
lyrics, on brain activity. 
  Researchers in the voice, speech, 
and language branch of the National 
Institute on Deafness and Other 
Communication Disorders used 
functional magnetic resonance 
imaging to study the brain activity of 
12 freestyle rappers who had at least 
five years of rapping experience.

The findings reveal a reallocation 
of brain activity in the prefrontal 
cortex. Freestyling increased activity 
in parts of the brain involved in 

language production, emotion, and 
motivation of thought and action. 
It decreased activity in dorsolateral 
prefrontal regions that normally play 
a supervisory or monitoring role.

The scientists say freestylers enter 
a state of “complete immersion 
in creative activity, typified by 
focused self-motivation, positive 
emotional valence, and loss of self-
consciousness.” These insights into 
the creative process shed light on 
brain activity that could have future 
practical applications in the areas of 
speech and language production.

    
MAKING MUSIC 
SOUND THE SAME
How does the brain 
recognize music? 

Researchers at Johns 
Hopkins University in Baltimore 
investigated this issue in a study 

in the November edition of PLOS 
Computational Biology. The goal 
is to help hearing devices better 
translate musical sounds.

“People with hearing aids or 
cochlear implants don’t really enjoy 
music nowadays,” says Mounya 
Elhilali, the lead author and an 
assistant professor at the university’s 
Whiting School of Engineering. 
Elhilali says this is partly because 
most current devices focus on more 
practical applications, like hearing 
conversations. “A lot of the little 
details are being thrown away by 
hearing prosthetics,” she says.

After looking at hearing in animals 
and humans, the scientists devised a 
computer model that mimics how 
human listeners interpret timbre, a 
key quality of sound. The next step 
is to use this knowledge to improve 
hearing technologies. 
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“TYLER WAS BORN ON 
February 17, 2004. My first child 
was healthy and perfect, and I could 
not have been more proud. Tyler’s 
childhood was normal until March 
9, 2008. That was the day that 
changed our lives forever.

Tyler took a shower that evening 
under the watchful care of my 
husband, Mark, as I was making 
dinner. After Tyler was dressed, 
Mark informed me, “Tyler slipped 
in the shower and hit the back of 
his head.” Tyler seemed fine, but he 
did have a headache. He helped me 
finish dinner and went to relax. As 
Mark started reading him a book, 
he noticed that Tyler was turning 

his head to hear better. By the end 
of the story, Tyler was deaf.

It took the doctors four agonizing 
days to realize Tyler would never hear 
again, and they did not know why. I 
felt like my world was falling apart, 
but I was nine months pregnant 
with our daughter, so I kept going. 
Ten days after Tyler fell, Samantha 
was born. We had her hearing tested 
right away. Initially, she failed, but 
eventually tests revealed Samantha 
did have normal hearing.

Doctors at Children’s Hospital 
of Wisconsin who helped diagnose 
Tyler told me about an implanted 
device that helps you hear: a 
cochlear implant. The process to be 

approved for cochlear implantation 
was very long and trying. Tyler had 
to be evaluated to determine if he 
was both mentally and physically 
ready for cochlear implants.

After months of evaluations we 
were finally approved. Mark and 
I were emotionally spent, but the 
joy we felt was unbelievable—until 
we found out our health insurance 
would not pay for his implants. Our 
hopes were dashed again.

The next three months of my 
life are a blur. I was on the phone 
every day, writing letters, talking to 
people who had cochlear implants 
or anyone that knew something 
about cochlear implants. The 
hospital put me in contact with 
the Let Them Hear Foundation, 
which fought for us. We received 
a letter in September from the 
insurance company giving approval 
for bilateral implantation, and Tyler 
was immediately scheduled for 
surgery on November 12, 2008.  

As we waited, I second-guessed all 
the decisions we had made. Many 
times I thought we were not making 
the right choice. Tyler is the only 
child with cochlear implants in our 
city, so the news traveled fast about 
him. I had random people coming 
into my work telling me not to 
put my child through this surgery 
and that I was making a mistake. 
But with support from family and 
friends, we stayed on track.  

Any parent will tell you that 
watching your child suffer or be 

After falling in the shower, a young boy loses his hearing.
His family fights to find solutions and strength.

By Jeanna Dante
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A Devastating Blow

Tyler, shown with his sister Samantha, was fitted with cochlear implants at age 4.
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in pain is the worst 
thing in the world. 
Seeing him unable 
to hear everyday 
sounds a child 
should enjoy is just 
as bad. We knew we 
could not let him 
live in silence.

The surgery took 
five long hours, and 
everything went 
very well. A tiny electric device 
was placed into Tyler’s skull, and 
they wired the electrodes into his 
cochlea. We had to wait four weeks 
until the stitches healed to have the 
processor turned on.

On December 5, 2008, Tyler 
heard sound after months of silence. 
After only being able to hear when 
sounds were 95 to 110 decibels 

(dB), he now could hear them at 60 
dB. But he did not like it. Sounds 
like his sister crying or the vacuum 
running were all too loud. He took 
off the processors all the time. I was 
so disappointed.

Every few weeks we went back 
to the hospital to fine-tune the 
cochlear implant’s programming 
and broaden Tyler’s hearing. Slowly, 
Tyler started to love the sounds 

he was hearing. Now he 
wouldn’t take the processors 
off, and I had to wait until he 
fell asleep to remove them.

With support from our 
school, teachers, family, and 
friends, Tyler now hears at 15 
dB. It took almost a year for 
him to be able to recognize 
sounds and speech, but we are 
so happy with his progress. 
We spent years blaming 

ourselves for Tyler becoming deaf. 
Now I can say the experience has 
made our family stronger.  

Jeanna Dante lives with her family in 
Oshkosh, Wisc.

Email editor@hearinghealthmag.
com to share your parenting  

and hearing loss story.

It took the doctors four  
agonizing days to realize Tyler 
would never hear again, and  

they did not know why.
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C entral auditory processing disorder, or CAPD, is 
a complex disorder characterized by difficulty in 
how a person hears sound versus what they hear. 

In other words, what the ears hear—particularly the 
sounds that make up speech—is not fully interpreted and 
recognized by the brain.

It is estimated that 2 to 5 percent of school-age 
children and as many as half of the children identified 
with a learning disorder have CAPD, which is also called 
auditory processing disorder, or APD.

The recognition of a central auditory disorder dates 
back to the 1950s. Helmer Myklebust, Ph.D., a professor 
at Northwestern University in Illinois, was among the first 
to stress the importance of evaluating central auditory 
function, especially in children with communication 
disorders. Diagnostic central auditory testing began 
when Italian ear, nose, and throat specialist Ettore Bocca, 

M.D., and colleagues used a specially designed speech test 
to assess the auditory function of patients with central 
auditory lesions.

People with CAPD have trouble processing sound 
information because of problems in the brain’s 
understanding of auditory stimuli. The brain does not 
recognize and interpret sounds correctly because the brain 
and ears are not fully coordinated. The disconnect may be 
the result of a neurobiological disorder (problems with the 
biology of the nervous system), neuromaturational delay 
(delays in the development of the brain), or neurological 
disorder (brain disorders)—all of which impair and/or 
slow neural encoding.

SIGNS OF CAPD
CAPD patients have normal-functioning outer, middle, 

and inner ears, so their audiograms (the results of hearing 

With What We Hear

A complex condition, central auditory processing 
disorder is a disconnect between the brain and the 
ears, but research is under way to find its cause—
and point to a cure.

What We Do

By Julianne Ceruti, Jennifer Gonzalez, and Frank Musiek, Ph.D.
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sensitivity tests) are usually unremarkable.
The signs of CAPD include problems with the 

following:
•  sound localization and lateralization (the ability to tell 

where sound is coming from)
•  auditory discrimination (the ability to tell the difference 

between two sounds)
•  auditory pattern recognition (the ability to label low 

and high pitch sounds presented in a pattern)
•  auditory performance in competing acoustic signals 

including dichotic listening (the ability to listen to more 
than one speaker at one time, or to one speaker in the 
presence of noise or other speakers)

•  auditory performance with degraded acoustic signals 
(the ability to understand speech in poor listening 
environments).

In other words, CAPD patients typically have an 
easy time hearing and understanding speech in a quiet 
environment, but have difficulties understanding speech 
in a restaurant, on the phone, and during meetings 
with multiple speakers. Other issues include being 
able to pinpoint where sounds are coming from and 
understanding people with foreign accents.

CAPD is not related to higher order problems with 
language, cognitive functioning, or related factors, but a 
person with CAPD may also have language, learning, or 
communication challenges.

The issues that children with CAPD experience 
differ from those of adults in that they may affect the 
development of age-appropriate speech and language. 
The fact that children are still learning the rules of speech 
and language means that they lack the language base that 
adults can use to help interpret speech in challenging 
listening situations.

Children may have problems understanding teachers 
from a distance, or hearing teachers and classmates in 
noisy classrooms, cafeterias, or gymnasiums. This can 
often translate into academic underachievement.

Because of these difficulties, a child with central auditory 
dysfunction may show symptoms similar to those of 
children with attentional deficits. Recognizing these 
difficulties early, through the identification and diagnosis 
of CAPD, is the first important step to improving the 
academic performance of these children.

It is true that autism and ADHD (attention deficit 
hyperactivity disorder) can coexist with CAPD, and 
they can overlap in assessment results and symptoms. 
However, it is important to note that there is currently 

no evidence that CAPD is caused by these disorders. (See 
“Autism Speaks,” page 19.)

MAKING THE DIAGNOSIS
Since CAPD patients have hearing difficulties despite 

having normal audiograms, testing must be sensitive 
enough to provide evidence of auditory difficulty at 
the level of the central auditory nervous system. If 
abnormalities are found, tests can identify which areas of 
auditory processing are affected, which can in turn help 
determine appropriate treatment.

The tests include behavioral assessments requiring verbal 
responses from the patient and more objective methods 
of assessment. Both approaches can help pinpoint the 
hearing deficits underlying a person’s umbrella complaint 
of difficulty hearing in the presence of noise.

In assessing for CAPD, this chart, below, explains specific 
listening skills that are tested, and which are not included 

Can the patient:                 
If not, one behavioral sign 
is that the patient:

process the timing aspects 
of sound and detect silent 
gaps or breaks in noise 
(temporal processing), and 
recognize pitch, duration, 
or loudness patterns in 
auditory signals (auditory 
pattern recognition)? 

asks for repetition often.

identify two or more 
sounds as being different 
from each other in pitch, 
loudness, or duration 
(auditory discrimination)? 

makes inappropriate or 
incomplete responses to 
questions or statements.

combine information 
presented to each ear 
separately into one 
cohesive message (binaural 
integration)? 

favors one ear over the 
other.

separate information 
presented to one ear when 
competing messages are 
presented to each ear at 
the same time (binaural 
separation)? 

has difficulties using a 
phone with one ear or 
following a conversation if 
the speaker is to the side 
of the patient, especially in 
noise.

determine where sounds 
are coming from in the 
environment (localization)? 

can hear sound or speech 
but is not sure what or 
where the sound is from.
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in a routine, pure-tone audiogram.
Additional objective tests can be done which require 

minimal attention and response from the individual 
undergoing assessment. These measures help to assess 
function of the central auditory system from the brainstem 
through the auditory cortex and can identify possible sites 
of compromise due to lesions or dysfunction.  

Function of the auditory system is derived by presenting 
auditory signals to an individual and measuring (via scalp 
electrodes) the electrical activity evoked in the central 
auditory system. This activity is amplified and sent to a 
computer, which plots the activity on graphs depicting 
strength of the response (in microvolts) as a function of 
time. These objective measures include the 
following:

•  Auditory Brainstem Response 
(ABR) to assess brainstem 
function

•  Middle Latency Response 
(MLR) to assess the 
pathway between the 
brainstem and the 
auditory areas in the 
brain

•  Late Auditory Evoked 
Potentials (LAEP) to 
assess the integrity of the 
auditory areas of the brain.

Results from this battery of 
tests helps determine appropriate 
treatment.

RESEARCH EFFORTS
In 2011, Royal Arch Masons generously 

funded four scientists investigating CAPD with research 
grants of $25,000 each. Because the causes of CAPD 
are unknown, each of the four grantees, listed below, 
approached CAPD with a different research focus, with 
the goal of stimulating new avenues of CAPD-related 
research.

Edward L. Bartlett, Ph.D., Purdue University, 
Indiana: Bartlett’s research goal is to better understand 
central auditory pathway processing deficits. Some 
hearing loss is attributed to peripheral hearing loss due 
to cochlear degeneration, but other aspects of hearing 
loss, particularly the loss of temporal processing abilities, 
are clearly due to changes in processing in the central 
auditory pathway. These changes cannot be compensated 
for by hearing aids which simply “turn the volume up.” 

The ages of the test subjects may reveal clues to treatments 
for auditory processing disorders in patients across the 
age spectrum.

Zhengqing Hu, M.D., Ph.D., Wayne State University, 
Michigan: Hu’s research goal is to develop effective 
strategies to regenerate auditory pathways using stem cell-
based approaches, with the hope of restoring hearing. The 
peripheral auditory system is usually damaged in patients 
with CAPD. In order to rebuild the central auditory 
processing system, the function of the peripheral auditory 
system must be restored. The next step is to explore 
whether stem cell-derived cells can be used to regenerate 
auditory cells that are damaged in CAPD.

Elizabeth Dinces, M.D., M.S., Albert 
Einstein College of Medicine, New 

York: Dinces’s research goal is 
to understand the perceptual 

difficulties of individuals with 
auditory processing disorders, 

and how automatic 
processes interact with 
attentional factors that 
mediate the perception 
of complex sound scenes 
in individuals having 
difficulty in noisy 
environments. This will 

provide a foundation for 
developing better targeted 

strategies for rehabilitation of 
people with CAPD.
Kirill Nourski, M.D., Ph.D., 

University of Iowa: Nourski’s 
research goal is to better understand 

how the human auditory cortex processes 
perceptually important temporal features of speech 
sounds. Deficits in temporal processing within the central 
auditory system constitute one of the aspects of CAPD. 
Knowledge of how the human brain normally processes 
spoken language is critical to the successful intervention 
of CAPD.

In 2012 the work of these researchers continued, along 
with the following addition:

Yoojin Chung, Ph.D., Massachusetts Eye and 
Ear Infirmary: Chung’s research goal is to improve 
sound localization and speech reception in noise in the 
profoundly deaf. Many symptoms of CAPD, such as 
difficulty understanding speech in noise and deficits of 
spatial attention, overlap with the difficulties experienced 
by cochlear implant (CI) users, suggesting that the central PH
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neural processing mechanisms underlying 
the two conditions may also overlap. In 
addition, the active training procedures 
developed for improving the detection 
of spatial cues in people using CIs may 
also prove beneficial to people with 
CAPD.

In addition, Royal Arch Masons are 
funding research by Frank Musiek, Ph.D. 
(one of the authors of this piece), for this 
proposal:

Influence of nonauditory factors on central auditory 
function: Measuring central auditory function is a 
challenge in clinical audiology. In children who also have 
learning problems it becomes an even greater challenge 
due to possible influences of nonauditory factors, such 
as various aspects of cognition, speech, and language. 
An extensive, retrospective, individual-chart review of 
auditory and nonauditory test results will be conducted 
to determine statistical correlations between auditory and 
nonauditory procedures.

TREATMENT AND MANAGEMENT
People with CAPD can overcome listening difficulties 

through the use of assistive listening devices, the acoustic 
treatment of rooms, or auditory training.

Assistive listening devices such as 
FM (frequency modulation) systems 
enhance a teacher’s voice so that it is 
more audible over ambient classroom 
noise. The teacher wears a microphone 
and sound is transmitted on special 

radio frequencies directly to a receiver 
worn by the listener.
Rooms with a lot of reverberation—such 

as gymnasiums, school cafeterias, concert halls, 
and churches—can prove to be difficult listening 

situations. Adding curtains, rugs, and acoustically treated 
tiles can help reduce reverberation. Other simple fixes to 
boost hearing ability are closing doors and windows or 
sitting away from noisy air conditioners or heaters.

Improving lighting can help a patient with CAPD 
better interpret visual cues. A light behind a speaker’s 
head will make it more difficult to read facial expressions 
compared to a face that is well illuminated from the front.

Finally, there are many rehabilitative techniques that 
take advantage of the inherent plasticity of the brain and 
the central auditory nervous system. There are three main 
areas of auditory training: temporal training, dichotic 
training, and auditory-language approaches.

Popular programs currently used clinically are Scientific 
Learning’s Fast ForWord educational software, the Hasbro 

To date, there is not a clinically 
proven link between autism and 
CAPD. But there is a link between 
autism and hearing loss. The 
Centers for Disease Control and 
Prevention estimates that roughly 
1 in 88 children in the United States 
has been diagnosed with autism 
spectrum disorder (ASD), the 
term for a group of development 
disorders. Among children with 
hearing loss, the diagnosis for 
ASD doubles when compared 
with the general population, 
according to the House Research 
Institute. One theory is that a 
gene related to autism may also 

have a role in hearing.
Researchers know that early 

behavioral intervention is the 
best promise for a child with 
autism to reach his maximum 
potential, potentially preventing 
some symptoms of the disorder. 
Researchers do not yet know 
the full extent to which early 
intervention is effective, but has 
been repeatedly shown to improve 
language, as well as cognitive 
and adaptive functioning. In 
2008, Autism Speaks organized 
the Toddler Treatment Network 
(TTN), which is dedicated to 
improving interventions for young 
children with ASD and enabling 
these techniques to be used 
by a wide audience, including 
paraprofessionals and parents.

With funding from Royal Arch 
Masons, Autism Speaks held 
its fifth annual TTN meeting in 
May 2012, which was open to 
the scientific community at the 
annual International Meeting for 
Autism Research in Toronto. More 
than 60 scientists, clinicians, and 
researchers attended to present 
their work on improving early 
intervention, supporting the next 
generation of autism researchers, 
and even studying intervention as 
young as 1 year of age. The goal 
of these interventions is to reduce 
or eliminate as many symptoms 
of ASD as possible, including 
the core symptoms of associated 
conditions, among them CAPD.

For more information, see www.
autismspeaks.org.

Autism Speaks

Many 
techniques 

to treat CAPD 
make use of the 
brain’s inherent 

plasticity.
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game Simon, Dichotic Interaural Intensity Difference 
(DIID), and the reading intervention program Earobics.

Fast ForWord and Simon are two approaches that are 
primarily temporal training programs. They focus on 
improving sequencing, ordering, discrimination, and 
integration of acoustic events over a period of time. Fast 
ForWord provides temporal training in the context of 
language, while Simon utilizes sequences of tones.

DIID trains dichotic listening, or the ability to hear 
multiple sounds in both ears simultaneously and integrate 
or separate them on command. It uses a variety of test 
materials such as digits, words, sentences, and syllables. 
This type of training can help patients eventually 
overcome a left-ear deficit on dichotic speech tasks, a 
common finding in children with CAPD.

Earobics, which is distributed by Houghton Mifflin 
Harcourt, presents auditory-language training that 
focuses on strengthening phonological awareness. A 
mainstream multilevel, multisensory program aimed at 
improving literacy from preschool through adulthood, it 
also includes tasks that train auditory processing.

CONCLUSION
Central auditory processing is, in its simplest form, 

what we do with what we hear. Our central nervous 

system uses auditory information as a basic building 
block for many complex tasks, including decoding and 
understanding language. 

Hearing healthcare professionals use specialized tests 
to understand how a person’s brain is processing certain 
types of auditory information, such as speech or tones, 
so they can obtain a more complete picture of what that 
person is doing with what they are hearing. CAPD has a 
promising clinical future that has yet to be fully explored 
in the diagnostic and rehabilitative domains. 

Julianne Ceruti is enrolled in the Au.D./Ph.D. dual-degree 
program at the University of Connecticut. Her research 
interests include central auditory processing, psychoacoustics, 
and electrophysiology.
Jennifer Gonzalez is enrolled in the Au.D/Ph.D. dual-degree 
program at the University of Connecticut. Her research 
interests include central auditory processing, electrophysiology, 
and tinnitus.
Frank Musiek, Ph.D., is a professor of audiology in the 
Department of Speech and Hearing Sciences and the director 
of auditory research, both at the University of Connecticut. 
He has published more than 150 articles in peer-reviewed 
journals in the areas of evoked potentials, central auditory 
disorders, neuroaudiology, and human neuroanatomy.
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Completely Accessible
Have a hearing loss? Here’s how to remain safe, comfortable,  

and in touch, while at home.
By Yishane Lee
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Among the many lessons learned from Hurricane 
Sandy last fall is that older adults who live at home 
by themselves are especially vulnerable to major 

disasters. Making sure they are safe and healthy is a huge 
concern for family, friends, and emergency personnel.

Older adults are particularly vulnerable in disaster 
situations because they are more likely to have health 
issues such as hearing loss and chronic medical conditions. 
Among seniors ages 75 or older, nearly half are affected 
by hearing loss, and the prevalence of chronic conditions 
is also higher among the older population. Older adults 
may also have multiple health issues, such as high blood 
pressure plus diabetes. Complicating the picture, the 
overwhelming preference among Americans older than 
age 50 is to “age in place”—that is, live out their years in 
the comfort of their own homes.

Fortunately, there are widely available and easily 
implemented technology solutions to help you or a 
loved one stay connected in a place of residence. Even 
without a major weather event or natural disaster, these 
devices, used on a daily basis, make homes safer and more 
accessible for those with hearing loss.

Safety Gear
For people who have hearing loss and who live at home 

without round-the-clock assistance, alert systems are vital. 
Being unable to hear a smoke alarm in the event of a fire is 
a life-threatening risk for people who use hearing devices, 
since most people remove these devices at bedtime.

Alert systems employ a combination of extra loud 
alarms, flashing lights, and bed vibrations—or all of 
the above—in order to get your attention. Some can 
be outfitted to alert you to different types of everyday 
events that you may not be able to easily hear, such as the 
doorbell buzzing, telephone ringing, or the baby crying. 
The lights are configured to flash in certain sequences to 
differentiate between those events. With the addition of 
motion detector technology, the alert systems may also 
be able to alert you to more serious incidents, such as 
unexpected movement in a room, a sudden loud sound, 
or a window being opened.

Smoke and carbon monoxide detectors are usually 
sold separately from home safety systems. Most use a 
combination of audio and visual alerts—a loud alarm 
as well as strobe lights. Some systems even come with a 
battery-powered radio.

If they are not integrated into the system itself, receivers 
are separate and can be attached to a wall, lamp, or the 
table top. You may also be able to wear a receiver that will 

vibrate on your arm, belt, or around your neck.
It may be possible to integrate these specialized alert 

systems into your existing home security system. Be sure 
to select a system that features a battery backup in case of 
a power outage (but keep in mind that a prolonged power 
outage will likely disable it).

Prices start at about $50 for the most basic smoke 
detector and can reach several hundred dollars for 
a comprehensive alert system. Companies that 
provide warning devices for people with hearing loss  
include AbleNet, Bellman & Symfon, Clarity, Krown, 
and Sonic Alert.

Home Hearing Loops
A home induction loop uses the same technology 

that has been available in looping systems installed in 
auditoriums, airports, theaters, and schools for years. It is 
simply scaled down for use in the home so you can hear 
the television or listen to music or the radio.

In an induction loop system, sound is magnetically 

TECHNOLOGY

Loop sends magnetic 
signal to hearing aids

Loop amplifier connects 
to TV audio jack

Hearing aids broadcast 
TV sounds to ears

Simple and straightforward to set up, a home loop  
will make hearing the television easier. 
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transmitted directly into hearing aids and cochlear 
implants (CIs) that have telecoils (T-coils). A T-coil 
is a tiny circuit made of copper wiring that picks up 
electromagnetic signals. Originally designed to boost 
sound on a landline telephone, T-coils have since increased 
their scope to include induction loops 
and neckloops, which are worn around 
the neck and replace headphones.

A home loop reduces the need to 
raise volume to uncomfortable levels 
for other people in the room, and it can 
supplement a TV’s closed captioning.

All CIs contain telecoils. Some in-the-
ear and behind-the-ear hearing aids also 
contain them. However, the newest, 
smallest hearing aids—including 
completely-in-the-canal and invisible-in-the-canal 
hearing aids—currently do not. That said, technology is 
swiftly improving to make telecoils even smaller. Ask your 
hearing provider about which models contain telecoils.

On some hearing aids, a tiny switch on the hearing aid 
turns it from microphone to telecoil mode; on others, 
the switching is automatic. Some hearing aids allow both 
modes to be used at the same time, enabling you to hear 
ambient sound (such as conversation in the room, or the 
doorbell) as well as the television.

To loop a room in your house, the amplifier wire is 
installed around the outside edges of the room, either 
along the ceiling or close to the floor. It must loop 
the entire room and be held in place using brackets 
or other fasteners. Another option is to run the wire 
underneath the room, stapled onto the basement 
ceiling below. Wherever it is installed, the wire is then 

attached to the audio output of the TV or of another 
device, as well as to a power source (see the home loop  
illustration, page 23).

The home system may include the option of using a seat 
pad to place beneath your chair or sofa. While this does 

not require installing wire around 
the entire room, there is still a wire 
that must attach to the amplifier. 
And while a seat pad is portable, 
usually only one person at a time 
can use it to hear better.

Loop system providers who 
offer home solutions are Contacta, 
InLOOP, Loop America, Oval 
Window Audio, Pure Direct 
Sound, Shanahan, Sonic Alert, and 

Univox. Home loop systems start at about $200. To learn 
more about loop systems in general, please visit www.
hearingloop.org.

Telephones and Alarm Clocks
Younger generations may email or send text messages to 

stay in contact with other people, but for many seniors, 
using a landline to make phone calls is still the preferred 
method of connecting with family, friends, doctors, and 
other people. Amplified telephones, which can be used 
with or without hearing aid or implant telecoils, typically 
raise the volume to about 40 to 50 decibels (dB). 

Models for severe hearing loss boost the volume even 
more; Clarity’s new Fortissimo, aimed at people with 
mobility issues, includes a speakerphone that amplifies to 
85 dB  that can be voice-activated from across the room.

Amplified phones come in various styles, including 
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•  Store extra batteries for 

hearing aids and implants in 
an emergency kit. If possible, 
keep an extra hearing aid with 
emergency supplies.  

•  Store hearing aids in a consistent, 
convenient, and secure place so 
that you can quickly and easily 
locate them. Consider storing 
them in a container attached 

to your nightstand or bed post. 
Missing or damaged hearing 
aids will be difficult to replace or 
fix following a major disaster.  

•  Install both audible alarms and 
visual smoke alarms in your 
home. At least one alarm should 
be battery-operated.  

•  Keep paper and pens with your 
emergency supplies in the event 

you must communicate without 
your hearing device.

•  Get assurances from a family 
member, friend, or neighbor to 
check in on you in the event of 
a major weather event. You may 
not be aware an evacuation has 
been ordered, and this will help 
ensure that you won’t be left 
behind.

BE PREPARED IN AN EMERGENCY

Induction loop 
technology has been  
scaled down for use  

at home.
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corded and cordless, digital or analog. Many models come 
with oversize number keypads, one-touch emergency 
dialing, and a visual ringer (a pulsing white or red light) 
to help notify you of incoming calls.

Most phones have standard features such as date and 
time notification, adjustable ringers, speed dialing, auto 
redial, speakerphone, and caller ID. Some have integrated 
answering machines. A bed shaker accessory is a pad 
placed under the pillow that shakes when an incoming 
call is received. 

Just introduced, the ZBand is a vibrating wristband 
alarm programmable through an app on your Android 
smartphone. Other companies that make amplified 
phones and alarm clocks are Amplicom and Sonic Alert. 
A basic phone or clock starts at about $30.

The first local telecommunications device for the deaf 
(TDD) phone service launched in the 1970s. Now, 
thanks to the Federal Communications Commission, 
phone captioning is free; you just need a compatible 
phone. These phones can be corded or cordless, and all 
feature large display screens for the captions.

Latest-generation captioned phones take advantage of 
high-speed Internet connectivity in homes to provide 

fast, accurate captioning on a computer screen, which 
some people may find easier to read. Captioning for your 
cell phone may also be available; Hamilton CapTel and 
Sprint CapTel both offer real-time captioning apps for 
smart phones. Landline captioned phones start at roughly 
$100. In addition to Hamilton and Sprint, other phone 
captioning providers include CapTel, CaptionCall, and 
Weitbrecht Communications (WCI).

Bright pulsing lights, extra-loud alarms, large displays, 
and bed shakers are the methods by which alarm clocks 
wake up people who remove their hearing devices at 
bedtime. Bellman & Symfon, Clarity, Silent Call, and 
Sonic Alert are among the companies that make alarm 
clocks for people with hearing loss; prices begin at $20. 

Take advantage of technology to stay safe and connected 
in an emergency as well as during day-to-day life. 

Yishane Lee is the editor of this magazine. 

Visit these online retailers for more information:

www.halhen.com, www.harc.com,  
www.harriscomm.com, www.hear4you.com,  
www.soundbyte.com, www.teltex.com
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(Sound’s)
Dual Personality
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(Sound’s)
Dual Personality

Sound harms as well as heals. 
How can we build a better balance to 

protect our hearing health?

By Elizabeth Stump

The word “sound” can be synonymous with noise. Noise, in turn, brings to mind 
unpleasantness, disturbance, and even nausea. In fact, nausea and noise share the 
same etymological root, from the Latin for seasickness. When you are seasick, you 

feel queasy and off-balance.
When used as an adjective, “sound” can have a positive association. It connotes being 

in good condition and free from injury, defect, or disease. We talk about being “in sound 
health,” “of sound mind and body,” and “safe and sound.”

What, then, explains sound’s dual personality? How does sound potentially cause great 
harm as well as offer the ability to heal? The answer depends not only on the type of sound 
and its duration, but also on its frequency (pitch) and intensity (volume).

– Hearing Loss –

Chronic exposure to loud sounds can lead to noise-induced hearing loss (NIHL). According 
to 2010 statistics from the National Institute on Deafness and Other Communication 
Disorders (NIDCD), approximately 15 percent (26 million) of Americans ages 20 to 69 
have high frequency hearing loss from exposure to noise or loud sounds. 

Among younger people, the percentage is even greater. A 2010 Journal of the American 
Medical Association study found that one in five U.S. adolescents ages 12 to 19 has a 
hearing loss, a 31 percent increase from roughly a decade earlier. 

“Generally speaking, the louder and more prolonged the noise, the more harmful it 
potentially is to the ears,” says Alex Doman, the founder and CEO of Advanced Brain 
Technologies and a coauthor of the book “Healing at the Speed of Sound.”

“What most people don’t realize is that toxic noise exposure destroys the inner ear hair 
cells which transmit sound to the brain,” Doman says. “Human hair cells don’t regenerate, 
so when they are damaged, a range of hearing is permanently lost.”  

In fact, every sound the ears process causes some baseline stress to the auditory system, 
according to neuroscientist Seth Horowitz, Ph.D., who until recently was an assistant 
research professor in the Department of Ecology and Evolutionary Biology at Brown 
University in Providence, R.I. That said, sounds below a normal conversational level—
roughly 65 decibels (dB)—are not going to cause overt damage, he adds.

“However, even bringing the ambient noise level up 10 dB will increase stress and 
damage, especially with chronic exposure,” says Horowitz, who wrote the book “The 
Universal Sense: How Hearing Shapes the Mind.” Decibels measure the intensity of sound; 
an increase of only 6 dB is double the loudness.

Doman says that damage to the ears can begin after eight hours of exposure at levels of 
85 dB—the noise level of a typical crowded restaurant. This is why the Occupational Safety 
& Health Administration (OSHA) has noise level guidelines and limits exposure to noise 
levels above 85 dB to a set number of hours per day.

Yet there are situations when regulations can’t help. For example, say you’re stuck near 
the speakers at a concert, and the volume is 90 dB or higher. After a few hours, you’ll walk 
out of the concert with your hearing diminished and a humming or hissing in your ears.

Music can be  
therapeutic but 

when it is too loud, 
it can also damage  

your hearing. 
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This is called a “temporary threshold shift.” Usually, 
your typical hearing levels return after a few hours, says 
Horowitz. But exposure to rapid, high intensity (volume) 
sounds—such as explosions, gunfire, and train brakes—
happen too fast for your systems to kick in usefully, he 
adds. The sound of a single gunshot at 140 dB can do 
instantaneous and permanent damage.

“As the sounds get louder, the damage comes sooner,” 
Doman says. “One of the challenges is that for most people 
the sound pain threshold is about 110 dB, so many don’t 
realize that the damage is happening because they feel no 
pain. It’s not until they can’t hear the television that they 
realize something is wrong.”

All humans lose hearing sensitivity with age, a condition 
known as age-related hearing loss, or presbycusis. 
Presbycusis occurs in all studied mammals, Horowitz 
says. Hearing loss usually starts with higher frequency 
(pitch) sounds, progressing to lower frequencies with age.  

– Chronic Stress –

Hearing damage isn’t limited to the inner workings of 
the ear and the loss of hearing ability. Abrasive noise can 
also lead to acute physical and psychological discomfort. 
Any frequency within the human audio range, and some 
frequencies below it, at sufficient volume can cause 
psychological or physical problems, Horowitz says. 

In other words, noise exposure stresses your body, and 

chronic stress is detrimental. “The link between exposure 
to any kinds of chronic stress and cardiovascular issues is 
correlative and pretty strong,” says Horowitz. Long-term 
stress causes changes in important biochemicals including 
neurotransmitters and corticosteroids, which in turn can 
leave the brain and body in a semipermanent state of 
“fight or flight.” These nervous system responses can be 
very useful in the short term; think of the adrenaline rush 
you get during exercise, for example. 

But if they go on for too long, they cause widespread 
negative effects on your body. For instance they can 
lead to problems with memory and mood as well as 
gastrointestinal distress and elevated blood pressure. 

Some frequencies (pitches) can literally make you feel 
ill. An LRAD (Long Range Acoustic Device) is an acoustic 
hailing device and weapon used by law enforcement 
and the military to send warnings and harmful tones 
over longer distances than normal loudspeakers in order 
to facilitate crowd control. It uses frequencies around 
2 kHz, which is right in the middle of normal human 
hearing range. (Humans who have excellent hearing can 
hear from 20 Hz to 20 kHz.)

Yet at volumes of 120 dB and higher, Horowitz 
says, that noise can cause physical injury to the ears—
not to mention a host of fight-or-flight responses—if  
people are too close. “High power infrasonic of under  
20 Hz vibrations at the 130-plus dB level also starts 
causing physical disability, largely because of the vibration PH
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Chronic noise can lead to  
disrupted sleep, frustration, 

anxiety, and other health issues.
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of body cavities,” he says.
According to a landmark 1991 U.S. government report, 

“Noise and Its Effects” (whose author, research audiologist 
Alice H. Suter, Ph.D., helped craft noise standards at 
OSHA), “Even moderate noise levels can increase anxiety, 
decrease the incidence of helping behavior, and increase 
the risk of hostile behavior in experimental subjects.”

School performance among children who are exposed 
to chronic loud noise in schools and neighborhoods has 
well-known, negative effects. Airports and busy highways 
are two common sources of chronic loud noise.

The close confines of an office also present a noise issue, 
leading to disgruntled, distracted, and less productive 
workers. A University of California, Berkeley, survey of 
65,000 people over the past decade found that the level  
of “speech privacy” is the top complaint in offices.

Since 1997, noise has been the number one 
neighborhood complaint—more than crime—among 
nationwide respondents to the American Housing 
Survey, which is conducted by the U.S. Census Bureau. 
Respondents complained about bothersome street or 
traffic noise, with some saying it is enough to make them 
want to move. Chronic loud noise can lead to disrupted 
sleep, frustration, anxiety, and other health problems 
associated with chronic stress. It affects your productivity, 
safety, and comfort.

A World Health Organization report estimates that 
3 percent of deaths from ischemic heart disease can be 
blamed on long-term noise exposure. That translates 
to more than 200,000 deaths per year worldwide from 
noise, according to Julian Treasure, a U.K.-based sound 
expert, TED Conference speaker, and the author of the 
book “Sound Business.”

– Sound Healing –

Although sound can perpetuate hearing damage, it can 
also be a healing balm. Take sound therapy and music 
therapy, for example. The practices, which have ancient 
roots, have a lot of overlap, Horowitz says.

Used in schools, hospitals, and nursing homes, music 
therapy utilizes the complexity of music to address a 
wide range of psychological and other issues, ranging 
from motor problems in Parkinson’s disease to inducing 
relaxation in stressed populations and those who suffer 
from dementia and autism.

According to Doman’s book, long-term or frequent 
hospital patients have found that writing music—lyrics as 
well as rhythmic patterns and melodies, using a computer 
program or musical instruments—boosts their mood and 

gives them a sense of control, helping to speed recovery.
Even just listening to music, whether recorded or live, 

has a positive effect. Doman writes that listening to music 
enhances cognitive rehabilitation in stroke survivors, who 
also relearn fine motor skills by playing a piano or drums.

Focusing on patterns of rhythm helps brain-injured 
patients practice memory skills. “Due to the fact that 
music and language are processed in so many of the same 
neural regions, singing can help survivors of stroke or brain 
damage recover crucial speech skills,” Doman writes. (For 
more from Doman, see “Sound Is a Constant,” page 30.)

The tones and vibrations emitted by Tibetan singing 
bowls, which date back thousands of years, encourage 
meditation and relaxation. So does the chanting used in 
Buddhist, shamanic, or other practices, Treasure says in a 
TED talk available online.

Your health—both mind and body—is improved, 
Treasure says, due in part to “entrainment”—that is, 
“affecting one oscillator with a stronger one.” Entrainment 
is when two sounds that have different characteristics 
independently fall into synchronicity and assume the 
same period, or “beat,” when heard together. (It is also a 
factor in the popularity of “I-dosing,” using sound files to 
induce a drug-like intoxication. See “A Digital High?” in 
the Fall 2011 issue, at www.hearinghealthmag.com.)

The tones and vibrations 
of Tibetan singing bowls 

promote relaxation. 
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Sound is an unrecognized 
pillar of health. We need 

to be thoughtful sound 
creators and careful sound 
consumers.

Sound has the power to 
harm through over-exposure to noise. But it also has 
the power to heal—for example, the curative tone of 
a mother’s voice singing a lullaby to lull her distressed 
newborn child to sleep.

Sound is a constant in our lives, from the womb until 
we take our last breath. It surrounds us everywhere, 
24/7/365. We don’t have ear lids, so whether asleep or 
awake we are taking in sound to understand and respond 

to our world. I think because we don’t see it, we don’t 
tend to give sound a lot of thought. I believe the idiom 
“out of sight, out of mind” says this best. It’s curious 
given we can hear a 10-octave range, yet only have a 
visual range of one.

So many teens today seem to have their ear buds 
permanently implanted in their ears, unaware of the fact 
they are blowing out their hearing. One in 5 teenagers 
has some level of hearing loss, most likely from listening 
to loud music. They seem to think they are invincible.

Recently I sat down with a 15-year-old girl from Montreal 
to help her understand the risks of her reckless listening 
habits. She listened to me and smirked, unimpressed by 
the data. Despite her mother’s pleading and the facts 

HEARING HEALTH

– Sound Masking –

Sleep machines that block transient sounds while you 
try to fall asleep are an example of sound healing. Those 
that mimic the sound of ocean waves have an advantage. 
According to Treasure, the sound of surf has a frequency 
of roughly 12 cycles per minute, which is about the same 
as the breathing of a sleeping person.

These kinds of machines are largely used as an auditory 
masking techniquem, says Horowitz, who is the chief 
neuroscientist of NeuroPop, a company that harnesses 
auditory and vestibular science to devise products 
promoting sleep, health, and wellness. (NeuroPop has 
partnered with Doman’s Advanced Brain Technologies 
to develop a comprehensive new sleep program to be 
released early this year.) 

“Sound therapy uses exposure to structured noise or 
tones to mask other sounds,” Horowitz says. “It is often 
used for something like certain forms of tinnitus, where 
someone is exposed to moderate amplitude [volume] 
noise to induce a temporary threshold shift—as when 
exposed to chronic loud noise—to mask the perceived 
tones from tinnitus.”

Tinnitus is the perception of ringing, roaring, or 
hissing in the ear in the absence of corresponding 
external sound. Nearly one in five Americans has 
experienced some degree of tinnitus, says the Centers 
for Disease Control and Prevention. Of adults ages 65 
and older in the U.S., more than 12 percent of men and 

close to 14 percent of women are affected, according to 
2010 NIDCD data.

Veterans are disproportionately represented; tinnitus 
is among the top health complaints among returning 
military personnel. (See “A Salute to the Veterans” in the 
Fall 2012 issue, at www.hearinghealthmag.com.)

“The effects of exposure to music are very wide ranging 
depending on the type of music used and the target 
audience,” Horowitz says. “Part of the effectiveness 
is because we don’t normally pay attention to sound.  
Active listening puts the brain into an altered state of 
consciousness where rather than distracting you, listening 
to the sound becomes the goal.”

In the case of tinnitus sound therapy treatment, for 
example, masking uses sound to redirect the brain’s 
attention to the foreground sound presented, allowing the 
listener to effectively filter out the tinnitus, says Doman.

White and pink noise are used to mask softer or 
transient sounds, and many people trying to work or to 
fall asleep have found them effective for their particular 
needs. For example, some offices have installed pink-
noise systems that emit a soft whooshing sound over 
loudspeakers. It sounds like a ventilation system and 
matches the frequencies of human voices.

Both white and pink noise are synthetically generated 
and called “broadband” noise. In other words, they pack 
a lot of acoustic energy across all audible frequencies. 

“White noise is every audible sound frequency to 
humans from 20 Hz to 20 kHz equally presented at the 

Sound Is a Constant
In an interview, Alex Doman describes why respecting sound is so important.
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presented to her, the louder, the longer, 
the better was her reply.

Sound brain fitness reflects the idea 
that brain performance can be maintained 
or improved by engaging in healthy 
sound practices. This is not unlike the 
understanding that physical fitness is 
improved through exercising the body.

The Listening Program is one 
approach my company, Advanced 
Brain Technologies, has developed. It 
involves listening to acoustically modified 
instrumental music through open-air and 
dual air/bone conduction headphones 

to reduce stress, improve self regulation, 
and support other areas of brain function: 
communication, auditory processing, and 
executive function, for example.

It is not used for hearing restoration 
but rather as a tool, for all ages, for 
training listening skills, sound perception, 
and auditory processing. One common 
application is for the reduction of auditory 
hypersensitivity in children with autism.    

Based in Ogden, Utah, Alex Doman  
co-wrote the best-selling book “Healing at 
the Speed of Sound” with Don Campbell.

same volume,” Doman says. “Pink noise is similar but is 
equal energy per octave, rather than per frequency.” It is 
acoustic energy with equal perceived volume per octave 
across all audible frequencies. An octave is a band whose 
highest frequency is exactly twice its lowest frequency.

“Ideally, people should sleep in spaces quieter than 30 
dB, about the sound level of a whisper-quiet library,” 
Doman says. Because your auditory system is active even 
while you are asleep, many people will wake up with a 
startle to a relatively soft sound or will have trouble falling 
asleep in a noisy environment. 

The use of white and pink noise can mask background 
noise, allowing your brain to tune it out. But Horowitz 
notes that white or pink noise can be more effective with 
infants and children than with adults. “This is because 
children can hear high frequency [pitch] sounds better 
than adults do, and can be distracted or startled by sounds 
most adults can’t even hear,” he says.

– Music for Focusing –

Music also has the potential to boost work productivity. 
When listening to appealing music, the brain releases 
feelings of reward and pleasantness. Because of the mood 
uplift, music has the power to encourage workers to focus 
and consider more options before making decisions.

But as Doman notes, the content—and volume—must 
be chosen carefully. “Relaxing music at slower tempos 
below 60 beats per minute can be used to prepare for or 

recover from a stressful meeting,” he says. Examples are 
slow jazz or a quiet guitar piece. “For focus on detail-
oriented tasks, Baroque music like Bach or Vivaldi in a 
tempo range of 50 to 90 beats per minute will relax the 
body and alert the mind.”

Treasure recommends the sounds of nature for relaxing, 
such as the wind, water, and birds. They are what he has 
termed “stochastic natural sounds composed of lots of 
individual random events, all of it healthy, all of it sound 
we evolved to for years.”

Remember to be considerate of others in your 
environment while playing music; use headphones 
for listening in shared workspaces. You also need to be 
mindful of your ears: The volume in your headphones is 
too loud if it prevents you from simultaneously hearing 
someone talking loudly to you. The hazardous noise 
range begins when you can no longer hear conversation 
around you, or if someone has to shout at you from two 
to three feet away.

Sound experts agree that periods of quiet throughout 
the day are also important. Doman recommends 
morning and afternoon “sound breaks” for five to 10 
minutes to rest and recharge. After a noisy and stressful 
day, sometimes silence is the most beautiful and healthy 
sound.   

Elizabeth Stump is a writer and editor in San Diego. She is 
the former editor-in-chief of the Hearing Loss Association of 
America’s Manhattan chapter newsletter.
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By Kathi Mestayer

H yperacusis and recruitment have a lot in common, 
at least on the surface. They both cause a perceived 

increase in volume triggered by an actual, external sound.
But that is where the resemblance ends. Recruitment is 

a sudden, rapid increase in volume, which can result in 
a startle reflex. It is always accompanied by sensorineural 
hearing loss. Hyperacusis, on the other hand, is a 
significantly more acute sensitivity to sound—often to 
the point of being physically uncomfortable and stressful. 

“Hyperacusis is a condition that can have a variety 
of causes and can involve the brain’s central processing 
functions,” says Daniel Coelho, M.D., a co-director of 
the Virginia Commonwealth University Medical Center 
Cochlear Implant Center in Richmond, Va. 

It is much more complex than recruitment, and more 
closely related to tinnitus, he says. In fact, tinnitus (a 
ringing in the ears that does not have an external sound 
source) and hyperacusis often occur together.

“Recruitment, in contrast, is a much better understood 
physiologic condition,” Coelho says. “It results from 
damage to the stereocilia in the cochlea, and as such, is 
always associated with sensorineural hearing loss.”

With recruitment, the death of stereocilia responsible 
for hearing loss results in neighboring cilia being 
“recruited” by the auditory cortex in an attempt to turn 
up the volume. It is often described as an abnormally 
rapid increase in loudness. Recruitment generally does 
not result in uncomfortable levels of sound, according to 
Coelho, but can narrow the comfort zone of volume for 

Involuntary 
Volume Research is revealing more about our internal volume 

controls. Our emotional brain center, as well as exposure 
to artificial sounds, can influence sensitivity to sound.
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people who have hearing loss.  
Hyperacusis, by contrast, can occur along with a 

number of conditions, such as acute acoustic trauma, 
migraines, Bell’s palsy, temporomandibular (TMJ) 
syndrome, Ménière’s disease, tinnitus, and hearing loss. It 
is thought to involve the auditory central processing areas 
of the brain, and not just the cochlea. Recent experiments 
suggest that the limbic system, specifically the amygdala, 
may play a part.

Where it can become confusing is when trying to 
make fine distinctions between cause and effect. It’s even 
possible for one person to have hearing loss, recruitment, 
hyperacusis, and tinnitus. “In fact, the relationships 
between them are complicated and still incompletely 
understood,” Coelho says. “Recruitment from hearing 
loss can cause a perception of hyperacusis, though patients 
without hearing loss can also have hyperacusis.”

HYPERACUSIS AND THE BRAIN

One of the leading researchers in this field is Richard 
Salvi, Ph.D., of the State University of New York at 
Buffalo’s Center for Hearing and Deafness, in Buffalo, 
N.Y. Salvi and his colleagues have been exploring the role 
of different brain regions in hyperacusis.

“Some of the big questions are: How does hyperacusis 
get going? Where in the brain is it happening?” Salvi 
says. “Our experiments explore what regions of the brain, 
other than the auditory pathway, might be involved.”

Salvi and his team have conducted experiments using 
positron emission tomography (PET) to image brain 
activity in humans. Their PET imaging studies revealed 
hyperactivity in portions of the limbic system associated 
with emotion and memory.

In more recent electrophysiological studies in rats, 
whose auditory systems are similar to humans, high doses 
of sodium salicylate (the active ingredient in aspirin) were 
used to temporarily induce a hyper-excited state, hearing 
loss, and tinnitus.

Electrophysiological recordings revealed sound-evoked 
hyperactivity in neurons located in the auditory cortex, 
where sounds are interpreted, and in the amygdala, the 
part of the limbic system that creates associations between 
certain sounds and emotions like fear, stress, and anxiety.

“It’s possible that the amygdala amplifies the emotional 
response to sound, creating more ‘volume’ in the process. 
That could be a factor in hyperacusis and tinnitus,” Salvi 
says. “Although the connection is still theoretical, this is 
the first experimental evidence of physiological activity in 

the amygdala under these conditions.”
Salvi’s research continues on the role of neurotransmitters 

in the hyperactive auditory brain. “You can think of the 
excitatory neurotransmitters as the accelerator pedal of a 
car, and the inhibitory neurotransmitters would be the 
brakes,” he says. “There are basically two possibilities: 
Excitatory neurotransmission (the accelerator) could be 
enhanced, or inhibitory neurotransmission (the brakes) 
could be reduced.”

He adds, “Either way, the sound-evoked neural activity 
would be amplified in the central nervous system, 
presumably causing the sounds to seem much louder than 
normal (i.e., hyperacusis). At this point, we’re focusing on 
the second scenario, reduced inhibition.”   

Evidence from Salvi’s group and others indicates 
that inhibition in the brain is reduced (“less braking”), 
resulting in a more robust response to sound.   

TRIALS AND TREATMENTS

As the mechanisms and brain areas involved in 
hyperacusis emerge, research is also progressing on 
another front: How can we treat hyperacusis?

For several years Craig Formby, Ph.D., a University of 
Alabama distinguished graduate research professor in the 
Department of Communicative Disorders in Tuscaloosa, 
has been researching the nature of hyperacusis and the 
potential mitigation of its effects. In 2002 and 2003, 
Formby and colleagues at the University of Maryland 
Tinnitus and Hyperacusis Center conducted a small trial 
in which 16 people with normal hearing were fitted with 
either sound generators or earplugs for two weeks. The 
sound generators emit a soft sound, like that heard when 
cupping a seashell to the ear.

The hearing of test subjects was measured with 
audiograms for their lower threshold (the quietest signal 
that they could hear), and their perceptions of loudness 
were measured using a seven-category Contour Test of 
Loudness (CTL) scale. The CTL categories are: very soft, 
soft, comfortably soft, comfortable, comfortably loud, 
loud but OK, and uncomfortably loud.

“Our findings were intriguing,” Formby says. “The 
people with earplugs became more sensitive to the 
loudness of sounds, while those with sound generators 
became less sensitive. The degree of difference, for both 
groups, was about one category—plus or minus—on the 
CTL scale, which is equal to about 7 to 8 decibels.”  

There was no change in either group’s lower loudness 
threshold. Formby says the experiment showed that 
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loudness judgments are “plastic,” or changeable, and 
suggested that it might be altered by either soft sound 
exposure or partial sound deprivation (i.e., silence).

“At that point, I was curious whether the practice of 
fitting patients with sound generators to enhance sound 
tolerance, plus the addition of specialized counseling, 
might work for hearing-impaired people with hyperacusis,” 
Formby says. Since people who have both hearing loss 
and hyperacusis already experience uncomfortable sound 
levels, sometimes they are not willing to use hearing aids 
to amplify sound.

With support from the National Institute for Deafness 
and Other Communication Disorders, part of the 
National Institutes of Health (NIH), Formby’s team 
attempted to address this conundrum. The specialized 
trial used four groups of nine people each, all of whom 
had both mild to moderate hearing loss and hyperacusis 
at a level that made them unwilling to wear hearing aids.

Participants in two groups received a sound-generating 
device, and the other two groups received a placebo device. 
Two groups received counseling about the nature and 
mechanisms of hearing, hearing loss, and hyperacusis, as 
well as the objectives of the study. The other two groups 
did not receive counseling. 

Each of the four groups had a different combination of 
sound-generator/placebo, and counseling/no counseling. 
Audiologist and speech pathologist Susan Gold, formerly 
with the University of Maryland Medical Center, provided 
the counseling component, which was specifically targeted 
to hyperacusis and hearing loss. (Gold and Formby are 
collaborating on the NIH-funded Tinnitus Retraining 
Therapy Trial; see “A Landmark Trial,” in the Summer 
2012 issue, at www.hearinghealthmag.com.)

After six months, changes in the study subjects’ sound 
tolerance were measured. The group that had received 
both sound-generating devices plus counseling had, 

on average, improved sound tolerance at a statistically 
significant level of about one loudness category (or 7 to 8 
decibels). “After the trial, people whose sound tolerance 
had improved to normal levels no longer needed the sound 
generators,” Gold says. “So we fit them with hearing aids, 
which they could then wear comfortably.”

A NEW LITERATURE REVIEW

A new effort, with the joint support of Hearing Health 
Foundation and Hyperacusis Research, will be to conduct 
a comprehensive literature review of the research on 
exacerbated responses to sound (hyperacusis). 

This will involve three broad components: loudness-
hyperacusis (moderately intense sounds are perceived as 
very loud); annoyance-hyperacusis (sounds are unusually 
annoying); and fear-hyperacusis (unusual fear of sounds, 
also known as phonophobia).

The project’s objectives include providing definitions 
for those conditions, comprehensive background 
material with examples, and proposed mechanisms or 
demonstrated causes to the extent possible. The principal 
investigator is Richard S. Tyler, Ph.D., a professor in the 
Departments of Communication Sciences and Disorders 
and of Otolaryngology, at the University of Iowa in 
Iowa City. This work is especially important since it will 
provide a reference point for ensuring that future research 
efforts are productive, focused, and do not cover ground 
others have already investigated. 

The understanding of the basic causes and connections 
between hearing loss, tinnitus, and hyperacusis is 
proceeding on a parallel track with advances in treatment. 
As researchers chip away at this complex set of problems, 
it appears that the solutions quickly go beyond the 
mechanical workings of the ear—and require that 
both sensory and broader cognitive brain functions are 
understood and engaged.

“Hearing loss, hyperacusis, and tinnitus are every bit 
as complicated as pain, memory, and other neurological 
processes,” Salvi says. By employing animal models, 
testing on humans, and a comprehensive review and 
definition of terms, the fact that “we hear with our brains, 
not with our ears” becomes ever more true with every 
advance in this multidisciplinary field. 

A staff writer, Kathi Mestayer is on the advisory committee 
of the Greater Richmond, Va., Hearing Loss Association, 
and serves on the Advisory Council for Virginia Relay, 
which provides communications access for the deaf, hearing 
impaired, deaf and blind, and speech disabled.

“It’s possible that the 

amygdala amplifies the 

emotional response to 

sound, creating more 

‘volume’ in the process. 

That could be a factor 

in hyperacusis and 

tinnitus.”
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Let’s Be More Like Birds

Birds can regenerate their inner ear hair cells. But damage  

to these same cells in mammals, including humans, can lead  

to permanent hearing loss. The challenge is figuring out how  

to encourage mammalian cells to act more like bird cells.
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This is the third of four articles about current projects 
under way in the Hearing Restoration Project 
(HRP). This piece explains “Cell cycle signatures 
and transcriptional profiles of supporting cells in the 
developing and regenerating chicken cochlea,” the 
project of HRP consortium members Andy Groves, 
Ph.D., of Baylor College of Medicine in Houston; 
Jennifer Stone, Ph.D., of the University of Washington 
in Seattle; and Michael Lovett, Ph.D., and Mark 
Warchol, Ph.D., both of Washington University School 
of Medicine in St. Louis. We thank the researchers for 
contributing this story to the magazine.

H earing disorders are among the most 
commonly reported human health 
complaints. Nearly 50 million Americans are 

affected by some form of hearing loss, according to a 
recent study out of Johns Hopkins University.

The underlying cause of most hearing problems can 
be traced to defects in the inner ear, specifically the loss 
of sensory hair cells in the cochlea. The function of hair 
cells is to convert sound vibrations into electrical signals 
that are conveyed to the brain; without healthy hair 
cells, the ear is unable to sense sound.

Unfortunately, hair cells are quite vulnerable and can 
be injured or lost as a result of noise exposure, ototoxic 
medications, inner ear infections, or as part of normal 
aging. Worse still, the inner ears of mammals (including 
humans) lack the ability to spontaneously replace these 
cells, so their damage leads to permanent hearing loss.

This HRP research project is based on the remarkable 
finding that the inner ears of birds are able to quickly 
replace injured or lost hair cells, leading to full functional 
recovery of hearing after injury.

This type of regeneration is mediated by another cell 
type in the ear—the so-called supporting cells—that can 
divide and form new hair cells after injury. By contrast, 
in the human cochlea the supporting cells cannot divide 
or form new hair cells after injury or age-related loss.

The overall goal of our research is to determine how 
to induce a regenerative response in the human ear 
that resembles that of birds. We believe that a workable 
strategy for inducing hair cell regeneration in the human 
ear would be to first identify the molecules and signaling 
pathways that control regeneration in the avian ear 
and then manipulate the corresponding molecules and 
pathways in the human ear. To this end, our research has 
two general goals, or projects.

SEARCHING FOR THE SWITCHES
One set of molecules instrumental in preventing hair 

cell regeneration blocks cells from dividing. As noted 
above, many hair cells that are regenerated in the avian 
ear arise via the division of supporting cells. However, 
throughout the body, cell division is a very tightly 
regulated process. Although cells in certain tissues must 
be able to divide in order to replace lost cells or repair 
injuries (i.e., production of new skin cells and blood 
cells), uncontrolled cell division inevitably leads to the 
formation of tumors.

For this reason, cells typically contain a number of 
proteins that specifically restrict them from dividing. 
Previous research has shown that a few of these same 
proteins can alter the number of hair cells that are 
formed during development in the mammalian ear. 
Accordingly, we hypothesize that these regulators—
which may number fewer than 10—act as powerful 
on/off switches that either permit cochlear hair cell 

The groundbreaking Hearing 
Restoration Project brings together 
new focus, new science, and new hope 
for a cure for hearing loss. The project 
is based on the discovery funded by 
Hearing Health Foundation that birds 
can regenerate the hair cells necessary 
for hearing when those cells become 
damaged; humans can’t. But recent 
discoveries in stem cell research and 

gene mapping may make it possible to 
trigger hair cell regrowth in humans.

Today, about 14 laboratories in the 
U.S. and Canada are working on ways 
to translate to humans what we already 
know about hair cell regeneration in 
chickens. One approach is to stimulate 
existing stem-like cells in the human 
inner ear to regenerate hair cells, by 
delivering molecules that stimulate 
new hair cell production. Studies in 
animals that spontaneously regenerate 
hair cells, such as birds and fish, are 
unveiling important molecules needed 
to reach this goal.

A second approach is to transplant 
stem-like cells into the damaged ear 
that can give rise to new hair cells. 
Different labs are working on different 
pieces of this puzzle: Some are working 
on gene therapies, some are working 
on stem cell therapies, and others are 
working on possible ways to integrate 
both approaches. 

When these labs are successful at 
solving the puzzle of regeneration, 
there will be—for the first time ever—a 
biologic cure for hearing loss. Hearing 
Health Foundation is at the center of 
this important work.
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regeneration in birds or prevent it in humans.
Our group’s first project will determine which of these 

so-called cell cycle regulatory molecules are activated 
or suppressed in the regenerating cochleae of birds. 
Once we have identified which cell cycle regulators are 
present in the avian cochlea, we will use a technique 
called in situ hybridization to determine in which cell 
types they reside in the cochlea. We anticipate that such 
information will ultimately provide a biological template 
for induction of regeneration in the mammalian ear.

CONVERSION WITHOUT DIVISION
Analysis of cell cycle regulators is one important 

strategy for determining how to promote cochlear hair 
cell regeneration in mammals. Our group’s second 
project, which is broader in scope, is based on the fact 
that there are other ways besides cell division to restore 
hair cells in the cochlea.

For instance, it is well established that supporting 
cells can form new hair cells by simply converting 
into hair cells without dividing. This process requires 
supporting cells to turn off molecules that maintain 
their supporting cell–specific features and then turn 
on molecules that make them become hair cells. If we 
can determine how to drive this conversion process, we 
may be able to create enough new hair cells to restore 
hearing. Furthermore, hair cells may be capable of 
repairing themselves if specific pathways are activated 
in them. Therefore, identification of ways to promote 
hair cell repair can be an important alternative approach 
toward restoring hearing function.

In order to promote hearing restoration using either 
of these approaches, we must identify molecules that 

can change cellular identity, or restore it, in the cochlea. 
To do this, we must first generate a complete list of 
the molecules and signaling pathways whose activity 
is altered in chickens in a meaningful way while hair 
cells are being regenerated. This process will require us 
to identify all of the genes whose expression changes 
significantly during avian regeneration.

This may seem like a daunting task, but it can be readily 
achieved using state-of-the-art technology called Next-
Gen sequencing. We will use this approach to sequence 
all of the gene transcripts (the coding templates for 
molecules within cells) that are present in undamaged, 
damaged, and regenerating chicken cochleae.

This will allow us to identify transcripts that are 
associated with different stages of hair cell replacement in 
the chicken cochlea. The list of transcripts that we obtain 
from our studies of the chicken ear will be compared 
to similar lists that are being generated by two other 
HRP consortium groups. Tatjana Piotrowski, Ph.D., 
and David Raible, Ph.D., are focusing on a species that 
can regenerate hair cells (zebrafish), while Andy Groves, 
Ph.D., and Neil Segil, Ph.D., are investigating a species 
that cannot regenerate hair cells (mice). 

Both of our group’s projects are aimed at defining 
candidate regulators of hair cell regeneration in birds 
and mammals. Future projects will be required to test 
the specific function of molecules and pathways that 
meet certain criteria—for example, they show similar 
changes in animals that can regenerate hair cells but very 
different trends in animals that cannot. This approach 
allows us to define specific molecules or pathways that 
can promote hair cell regeneration, first in laboratory 
rodents and then in humans.  
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There are other ways besides cell division to restore hair cells to  
the cochlea. Two avenues are cell conversion and cell repair.
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Brueggemann speaks and uses sign language at Ohio State University’s fall convocation in August 2012.

“I  
always excelled at being 
a student,” says Brenda 
Brueggemann, Ph.D. “And 
even as a kid, I was a crazy, 
crazy book reader.”

Brueggemann’s love of literature 
and writing blossomed into a passion 
for teaching those same subjects. At 
Ohio State University (OSU) in 
Columbus, where she is a professor 
of English and the co-coordinator of 
the Disabilities Studies program, her 
classes are routinely packed.

However, students who don’t 
know Brueggemann are often 

initially caught off guard by the 
CART (Communication Access 
Realtime Translation) system she 
uses in the classroom. Born with 
a moderate to profound hearing 
loss, Brueggemann, 54, finds the 
real-time captioning of dialogue 
between herself and her students to 
be invaluable.

“When I first arrived at OSU, I 
was teaching Introduction to Poetry 
to 45 students in a ‘bowling alley’ 
room,” Brueggemann says. “Signing 
in the classroom [with the help of an 
interpreter] completely took away 

my authority, especially as a female 
assistant professor. It just wasn’t 
working for me.”

Brueggemann recalls asking her 
department chair if she could take 
a brief leave of absence in order to 
figure out how to do her job. He 
politely but firmly declined her 
request and suggested she look into 
technology that might help her 
communicate with her students. 
The concept was baffling, she says. 
“It was only three years after ADA 
[Americans With Disabilities Act], 
and I didn’t even know what to ask 

An Exceptional Student
By making education an ongoing goal, Professor Brenda Brueggemann 

challenges her students as well as herself.
By Amy Gross
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for,” Brueggemann says.  
CART was the perfect solution. 

“Even the fastest interpreter has a 
lag time,” she says. “With CART, 
the speed is perfect. I’m a very fast 
reader, so I can easily read eight, 
nine, 10 lines on the screen, make 
eye contact, and then come back.”

CART also allows her to 
conveniently go to what she calls “la-
la land during really bad meetings.” 
She still finds it amusing that while 
her hearing students adapt quickly to 
using CART, fellow faculty members 
still seem uneasy with the technology.

Accidental Mainstreaming
Brueggemann was born and 

raised in Tribune, a tiny town in 
western Kansas, where, as she says, 
she was “mainstreamed before 
mainstreaming began.” Her family 
was always aware that she had a 
hearing loss, but few options existed 
for special education in that area.

As it turned out, the accidental 
mainstreaming worked to 
Brueggemann’s advantage. An 
exceptional student, she was oral 
from an early age (today her speech 
is near perfect) and she became an 
expert lip reader. It was when she 
attended the University of Kansas 
that Brueggemann finally realized 
that she was deaf.

She attended the University of 
Louisville in Kentucky for her 
Ph.D., but upon learning about 
Gallaudet University in Washington, 
D.C., at age 29, Brueggemann 
was determined to land a teaching 
position there. “I dreamed up a 
dissertation project that would get 
me into Gallaudet,” she says. At 
Gallaudet she studied American Sign 
Language (ASL) for the first time 
and served as a graduate teaching 
assistant for six months.

In 1992, Brueggemann applied for 
and received an assistant professor 

position at OSU. She had two 
children soon after; Karl is now 
a junior at OSU and Esther is a 
freshman at Otterbein University in 
Westerville, Ohio.

In 1998 Brueggemann became an 
associate professor at OSU and, a 
decade later, a full professor. Along 
the way she introduced a number 
of programs and changes at OSU, 
including, about 10 years ago, an 
ASL program.

And even though Brueggemann 
herself is a lip reader and uses 
other types of assistive technology 
to teach and communicate, she 
nonetheless successfully lobbied 
OSU to have hearing aids included 
on the university’s health insurance 
plan for those who use them.

In 2002, she developed the very 
popular Disabilities Studies minor at 
the university. “Sixty-five percent of 
the students who opt for this minor 
are in speech and hearing sciences,” 
Brueggemann says, and most have 
normal hearing. “After graduation, 
they find that it helps them get 
into graduate school and get jobs.” 
Students minoring in Disabilities 
Studies come from a variety of 
disciplines: the humanities, history, 

art, sociology, education, pre-med, 
and even pre-vet.

Her favorite class to teach? “Deaf-
World,” she says without hesitation. 
“For [normal hearing] students who 
have had some ASL, deafness is still 
so new to them. The class challenges 
everything they think they know 
about it.”

Deaf-World (full title: Deaf-
World: Global, National, and Local 
Perspectives) is a so-called capstone 
class, meaning it is designed for 
seniors and pushes them to blend 
perspectives about the topic from 
different disciplines.

“We know there’s a deaf culture, 
but what students finally realize is 
that there’s a hearing culture, too,” 
says Brueggemann, adding that 
because she is both a teacher and 
has a hearing loss, her classes allow 
students with and without hearing 
issues to explore deafness without 
fear of criticism.

“Students always want to know 
how I feel about CIs [cochlear 
implants],” she says. “I don’t take a 
stance. It gives them a safe space to 
answer so-called stupid questions 
[about hearing loss].”

Always Learning
Like many other academics, 

Brueggemann is ever the student 
and enjoys yoga, foreign films, and 
swimming. She achieved her black 
belt in Taekwondo at the age of 
43 at the same time her 8-year-old 
daughter was getting her black belt. 
“The brick I broke—yes, with my 
hand—for my black belt sits on my 
office desk,” she says.

As a teacher, Brueggemann always 
encourages her students to ask 
questions. And as a full professor, she 
can devote time to creative projects 
where she can ask her own.

In January and February, 
Brueggemann will curate an art 

LIVING WITH HEARING LOSS

The concept of hearing 
technology was baffling 
to Brueggemann. “It was 

only three years after 
ADA, and I didn’t even 
know what to ask for.” 
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exhibit, “Constructing James 
Castle,” at OSU’s Urban Arts Space 
in downtown Columbus. The exhibit 
focuses on self-taught artist James 
Castle. Castle spent five years at the 
Gooding School for the Deaf and 
Blind in Idaho, where he was labeled 
“uneducable and illiterate.” His 
work now hangs in the Art Institute 
of Chicago and the Philadelphia 
Museum of Art.

Brueggemann is also writing an 
epistolary biography of Mabel “Ma” 
Bell, wife of Alexander Graham 
Bell, who was deaf and a prolific 
letter writer. In the biography, 
Brueggemann writes postcards to 
Mabel from herself, making the 
book partly autobiographical.

If a grant comes through, 
Brueggemann and her son Karl will 
travel to Austria to work on what 
might arguably be considered her 

most weighty project. She hopes to 
create a digital story of the Nazis’ 
T4 Program—the predecessor to the 
“Final Solution”—in which more 
than 18,000 people with disabilities 
were killed in psychiatric institutions 
over a period of 14 months.

Brueggemann has visited five of the 
six institutions; Austria’s Hartheim 
Castle will complete her research. 
With her son acting as her German 
translator, Brueggemann’s goal is to 

create a film using still photos with 
her voice providing the narration.

Having been immersed in both deaf 
and hearing cultures, Brueggemann 
says that although she has always felt 
most comfortable in what she calls 
“the hearing world,” she certainly 
identifies with the challenges people 
with hearing loss face.

“Deaf people always feel like 
they’re missing something,” she says. 
“That’s why they care so much about 
communication.”

Brueggemann’s classes are devoted 
to improving communication 
between the hearing and non-
hearing, and she is always gratified 
that her students rise to that 
challenge. Says the professor of her 
students, “They tell me they never 
realized how much they didn’t hear 
each other.” 
Amy Gross is a staff writer.

“We know there’s a 
deaf culture, but what 

students finally realize 
is that there’s a  

hearing culture, too.”

WHAT DO THESE PEOPLE HAVE IN COMMON?

THEY ARE ALL AT RISK FOR HEARING LOSS.
TO FIND OUT MORE CALL: 866-454-3924, OR

EMAIL: INFO@HEARINGHEALTHFOUNDATION.ORG.
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On February 6, Hearing 
Health Foundation will 
present “An Intimate 

Evening with Cyndi Lauper,” a 
benefit performance to raise funds 
and awareness for the foundation. 
The concert, which will be held 
at the B.B. King Blues Club in 
New York City, gives friends of the 
foundation an opportunity to enjoy 
music from Lauper while supporting 
an important cause.

Lauper has sold more than 50 
million records during her music 
career. The Grammy Award winner 
and iconic ’80s pop star is perhaps 
best known for her songs “Girls Just 
Wanna Have Fun,” “Time After 
Time,” and “True Colors.”

The artist agreed to perform at the 
Hearing Health Foundation benefit 

to raise funds and 
awareness for the 
work of the Hearing 
Restoration Project 
(HRP). The HRP’s 
goal is to find a 
cure for hearing 
loss, an issue that 
affects one in five 
Americans. (Learn more on page 
36.) Long involved with charitable 
efforts, Lauper is the cofounder of 
the True Colors Fund.

“We are thrilled to have Cyndi 
Lauper perform at our 2013 
fundraiser,” said Andrea Boidman, 
the executive director of Hearing 
Health Foundation. “To have an 
artist of her caliber lend her name 
to our cause will be instrumental in 
helping us achieve our fundraising 

goals and come one step closer to 
curing hearing loss.”

Richard Kind, a longtime 
supporter of the foundation, will 
serve as master of ceremonies for 
the event, which will also feature 
a silent auction, drinks, and hors 
d’oeuvres. Tickets are available at 
www.hearinghealthfoundation.org/
cyndi_lauper. We very much hope to 
see you there. 

—Andrea Delbanco, Senior Editor
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She Bops 
for a Cure
Hearing Health Foundation will host 
an intimate evening of music with ‘80s 
legend Cyndi Lauper.

Wearing earplugs at a concert? It almost seems like a joke. But noise-induced hearing loss is no laughing matter. 
Loud concerts can lead to temporarily reduced hearing ability and other issues including tinnitus, a ringing or roaring 
sound in the ears that has no external source. Exposure to loud noises can lead to permanent damage, too.

Studies have shown that regular exposure of more than one minute at or above 110 decibels can cause gradual, 
permanent hearing loss. A typical rock concert rings in at 120 decibels. The use of appropriate earplugs and earmuffs 
can help you protect your ears while still allowing you to enjoy the sounds of a show. Since healthy hearing is always a 
top priority, Hearing Health Foundation will make earplugs available at the Cyndi Lauper event.

Always Protect Your Hearing, Especially at a Music Concert
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HEARING AIDS 101

By Courtney M. Campbell, Au.D.
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Last October, The New York 
Times’s “Well” blog posted an item 
titled “The Hunt for an Affordable 
Hearing Aid” that detailed the efforts 
the author, Tricia Romano, made 
to update her decade-old, analog 
hearing aid. In her search for a new 
hearing aid, Romano did find the 
most affordable hearing aid options 
available. What she did not receive 
was input regarding the quality of 
her new hearing aid.

As a hearing professional with 
hearing loss who has been wearing 
hearing aids for many years, I was 
intrigued by the writer’s views about 
the quality and cost of hearing aids. 
For one thing, she wondered why 
hearing aids are so expensive.

The main reason is that a hearing 
aid is not merely a microphone 
and amplifier. Most hearing aids 
include technology that can reduce 
background noise, focus in on 
speech, and automatically adapt 

to different hearing environments. 
These technologies have taken years 
to research and implement in hearing 
aids—and these features can make a 
world of difference to the listener.

Additionally, to make a hearing aid 

useful and functional requires much 
more than technology. This is where 
your hearing healthcare professional 
comes in. Knowledgeable hearing 
healthcare providers will be able to 
select an appropriate hearing aid 
based on your needs and fine-tune 
it specifically for you. They will take 
the time to get your feedback and 
ensure that you are receiving the 
greatest possible benefit from your 
hearing aid. The personalized service 
and extensive knowledge of the 
professional you choose to work with 
is essential to hearing aid success.  

This cannot be overstated; if you 
ask people why they don’t use hearing 
aids they have purchased, most 
will say it is because the aids don’t 
fit properly or don’t help enough. 
A hearing healthcare professional 
ensures that your hearing aids are fit 
for you and programmed for you.

Romano mentions places where 
she found affordable hearing aids, 

including Costco and over the 
Internet. She is absolutely correct in 
her statements that due to decreased 
overhead costs these retailers are 
able to offer cheaper hearing aids 
to the consumer. However, they 

are just that: retailers. The people 
selecting and fine-tuning the hearing 
aids at these centers often lack the 
knowledge and expertise that you 
would find by going to a hearing 
healthcare professional.

Audiologists in private practices 
aim to have a hearing aid option for 
every budget, and they will work with 
you to find the best option for you, 
your wallet, and your lifestyle. Many 
hearing healthcare professionals also 
work with third-party discounters 
and insurance companies to provide 
you with as many options as possible.

I recommend talking with your 
hearing healthcare professional 
about your options. Be honest with 
them about your hearing needs and 
financial situation. They will almost 
always be able to find a solution.

Purchasing a hearing aid can be a 
daunting experience, both financially 
and emotionally. While it may seem 
like a good idea to go for what is 
cheapest, consider also the value 
of quality hearing and professional 
services. Think of the purchase as 
investing in your quality of life, and 
choose a hearing professional whom 
you trust and feel can provide you 
with exceptional hearing care. 

An audiologist at A&A Hearing 
Group in Chevy Chase, Md., Courtney 
M. Campbell, Au.D., received her 
undergraduate and doctorate degrees 
from the University at Buffalo in New 
York. She has a hearing loss and has been 
wearing hearing aids for over a decade.

The High Value of 
Quality Hearing

Many hearing healthcare professionals 
work with third-party discounters and 
insurances to provide you with as many 
hearing aid options as possible.
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Q I lost 98 percent of my 
hearing in my right ear 
because of contracting the 

mumps at age 2. Now, in my 30s, 
my hearing is becoming more of 
an issue. I would like to know more 
about current research. Should I 
hold out for something that may fix 
it in a few more years? I can hear 
fine as my left ear works overtime, 
but it would be nice to finally hear 
with both ears.

A Mumps deafness is 
typically one-sided. As 
long as the other ear 

works satisfactorily, the only thing 
that can help is bone-conduction 
technology on the mumps side to 
eliminate the “deaf ear” problem. 
This is optional and widely used. Also, 
there is ongoing research looking at 
the benefit of cochlear implantation 
in one ear. As for restoring hearing 
in damaged ear, it is not possible 
with today’s technology, but research 
funded by Hearing Health Foundation 
is striving to change this. Please follow  
progress of the foundation’s Hearing 
Restoration Project (HRP) in this 
magazine, including “Let’s Be More 
Like Birds” on page 36.

Q I have a 5-year-old daughter 
with a congenital hearing 
problem. Her doctor says 

that she is not completely deaf. She 
can speak but with some difficulty, 
and of course she uses devices in 
her ears. Can stem cells help her 
improve her hearing capability?

A Stem cell therapy is still 
in its earliest stages. Last 
year British scientists 

used human embryonic stem cells 
to restore hearing via auditory nerve 
function in gerbils for the first time, 
but the for humans are still at least 
15 years away. Stem cells can be 
dangerous if not controlled precisely, 
so safety and long-term efficacy 
needs to be examined. 

Q I recently was tested and 
found to have hearing loss 
of about 25 percent in each 

ear. Is this substantial? I think it is 
noise-induced hearing loss. I have 
worked in a school library and 
computer lab for the past three 
years and this just cropped up 
this year. Am I crazy for thinking it 
may be the lights, equipment, and 
constant stream of noisy students 
around me causing hearing loss? Is 
this type of hearing loss reversible? 
What can I do to improve my 
environment if, indeed, it is noise-
induced hearing loss?

A Libraries are generally 
quiet places and unlikely 
to present a hearing 

hazard. There are many causes for 
hearing loss and a hearing specialist 
(otologist) is generally able to evaluate 
both the loss and its cause, which may 
be genetic. Once the cause has been 
identified, whether it is permanent 
and how to protect your hearing can 
be better addressed.

Q Has it been determined if 
sound waves are generated 
in the surrounding areas of 

the cochlea? In particular, I would 
like to know if an anomaly in the 
shape or structure of blood vessels 
in the neighboring region can 
generate sounds or noises, which 
can be converted into electrical 
impulses by normal inner ear hair 
cells and thus cause tinnitus.  

A Blood vessels that are 
abnormal near the ear 
produce a pulsating sound 

that the ear can easily hear. However, 
electrical signals are probably not  
part of the situation. Consider a 
water hose and the sound it makes 
when kinked. It is a mechanical 
process. If you have tinnitus, please 
visit your doctor for help coping with 
the condition. There are effective 
treatments available, including sound 
masking and behavioral therapy 
that teaches patients to become 
habituated to the sound. 

ASK THE DOCTOR

if you have a question 
for our medical 
advisers, please email 
info@hearinghealth 
foundation.org. 
published letters 
are anonymous and 
edited for clarity.

Ask the Doctor

}{
George A. Gates, M.D., is the  
former medical director of  
Hearing Health Foundation.  
We thank him for contributing 
these answers, his final “Ask 
the Doctor” column. For more 
about his legacy of work for the 
foundation, please see page 7.



Hearing Health Foundation.  
We not only hear you; we’re listening.

Hearing Health Foundation is the leading organization committed to  
lifelong healthy hearing for you and your family. From universal newborn hearing 
tests to age-related hearing loss—and everything in between—Hearing Health 
Foundation pursues cutting-edge scientific research, education, and outreach, so 
that every one of us can always hear our favorite sounds.

Your gift today ensures a lifetime of sweet 
sounds for you and all of your loved ones.

If you would like to make a donation, please call 866.454.3924  
or go online at www.hearinghealthfoundation.org/donate.  
You may also send a check to Hearing Health Foundation,  
363 Seventh Avenue, 10th Floor, New York, NY 10001.
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www.advancedbionics.com
866.844.4327

p. 5

Advanced Bionics (AB) is a global leader 
in developing the world’s most advanced 
cochlear implant systems. Founded in 1993 
and working with Phonak under the Sonova 
Group since 2009, AB develops cutting-edge 
cochlear implant technology that restores 
hearing to the deaf. 

Arches Tinnitus Formulas (ATF) has been 
helping people with tinnitus since 1998. 
ATF uses specially formulated, natural 
ingredients clinically proven for tinnitus and 
is recommended by leading ENT, tinnitus 
authority, and inner-ear surgeon Michael 
Seidman, M.D., FACS.

www.tinnitusformula.com
800.486.1237 

p. 25

The products from Bellman & Symfon have 
been developed together with international 
expertise and users, all with the ambition of 
offering users the absolutely finest hearing 
solutions for everyday life!

www.bellman.com
info@bellman.se

p. 2

CaptionCall is a revolutionary new telephone 
for anyone who has trouble hearing on the 
telephone. CaptionCall displays written 
captions of what callers say on a large, 
easy-to-read screen. 

www.captioncall.com
p. 21

www.hearinghealthfoundation.org
info@hearinghealthfoundation.org 

866.454.3924

The Hearing Restoration Project (HRP) is 
Hearing Health Foundation’s groundbreaking 
consortium with a goal of offering a 
cure for hearing loss in 10 years. Visit  
www.hearinghealthfoundation.org to learn 
more about the cure.

Cochlear™

At Cochlear, we strive to connect your life 
to a world full of sound. We’re committed 
to delivering revolutionary cochlear implant 
and bone-anchored hearing technologies to 
help you enjoy, connect to, and interact with 
a world of sound.

www.cochlearamericas.com
800.523.5798 

p. 51

www.eartech.com
800.327.8547 or info@eartech.com

p. 14

Ear Technology Corporation’s hallmark 
is innovation with a purpose and with 
uncompromising quality. Our history is made 
up of practical, real-world solutions to unmet 
needs in the hearing healthcare industry. Our 
future is bright: helping people hear better 
every day.

www.hamiltoncaptel.com
888.514.7933

p. 39

You no longer need to miss out on what 
was said during a telephone call. Visit 
www.hamiltoncaptel.com to learn about a 
free service that provides captions for your 
telephone conversations.

www.hearinghealthfoundation.org
info@hearinghealthfoundation.org 

866.454.3924

The mission of Hearing Health Foundation 
is to prevent and cure hearing loss through 
groundbreaking research. With your help, we 
can make hearing loss a thing of the past.

Dedicated to Healthy Hearing
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www.hearinghealthfoundation.org
info@hearinghealthfoundation.org 

866.454.3924

You understand the challenges of hearing 
loss. Visit www.hearinghealthfoundation.org 
to “Share Your Story” and become part of 
the conversation on hearing loss.

Dedicated to Healthy Hearing

www.hansaton-usa.com
p. 35

Our AQ rechargeable hearing instruments 
are designed to be forgotten—you never 
have to worry about batteries again! 
Includes 20 hours per charge, a five-year 
battery guarantee, wireless synchronization, 
Bluetooth connectivity, and a sleek design.

www.harc.com
800.445.9968

p. 25

HARC Mercantile Ltd. is your complete 
hearing store with a full line of assistive 
listening devices for hard-of-hearing and 
deaf people. For a complete range of 
products, shop our website or request a  
free catalog.

www.harriscomm.com
800.825.6758

p. 10

Harris Communications is the one-stop shop 
for deaf and hard-of-hearing people and 
carries a full line of assistive devices. Free 
catalog available.

www.medel.com
 888.MEDEL.CI (888.633.3524)

p. 52

By advancing the field of hearing implant 
technology, MED-EL’s people and products 
connect individuals around the globe to the 
rich world of sound.

www.noisyplanet.nidcd.nih.gov
800.241.1044

p. 20

Too much noise can harm your child’s hearing. 
Learn more about noise-induced hearing loss 
and how to prevent it. Deafness Research 
Foundation has joined the National Institute 
on Deafness and Other Communication 
Disorders and other organizations to help 
spread the Noisy Planet message.

www.hearinghealthfoundation.org 
advertising@hearinghealthfoundation.org

866.454.3924

Your logo and information about your 
company or organization, products or 
services, could be here. Hearing Health 
advertisers are featured in our Marketplace 
at no additional charge. For more information, 
email advertising@hearinghealthfoundation.
org or call 866.454.3924.

PICTURE YOUR
LOGO HERE

www.oticonusa.com/children 
p. 13

Oticon Pediatrics is dedicated to helping 
children with hearing problems achieve 
their full potential by delivering child-friendly 
solutions and services to children, families, 
and professionals.

www.soundaid.com
800.525.7936

p. 10

SoundAid Hearing Aid Warranties is a 
direct-to-consumer hearing aid warranty 
company offering loss, damage, and/or 
component failure coverage on all makes 
and models of hearing aids and tinnitus 
devices.



WWW.HEARINGHEALTHMAG.COM   |  WINTER 2013  |  49

MARKETPLACE

www.sprintcaptel.com
p. 15

Do you shy away from the phone because 
you can’t understand people? With Sprint 
CapTel you can read captions of your calls 
while you speak and listen to your caller! 
Visit our website to learn more.

www.weitbrecht.com 
800.233.9130 

p. 11

WCI is the nation’s largest distributor of 
assistive listening devices for people with 
hearing loss, including the CapTel captioned 
telephone. The company specializes in 
helping hearing professionals provide total 
overall solutions for their patients. 

www.hearinghealthfoundation.org
info@hearinghealthfoundation.org 

866.454.3924

The Hearing Restoration Project (HRP) is 
Hearing Health Foundation’s groundbreaking 
consortium with a goal of offering a 
cure for hearing loss in 10 years. Visit  
www.hearinghealthfoundation.org to learn 
more about the cure.

www.hearinghealthfoundation.org 
advertising@hearinghealthfoundation.org

866.454.3924

Your logo and information about your 
company or organization, products or 
services, could be here. Hearing Health 
advertisers are featured in our Marketplace 
at no additional charge. For more information, 
email advertising@hearinghealthfoundation.
org or call 866.454.3924.

PICTURE YOUR
LOGO HERE

www.hearinghealthfoundation.org
info@hearinghealthfoundation.org 

866.454.3924

You understand the challenges of hearing 
loss. Visit www.hearinghealthfoundation.org 
to “Share Your Story” and become part of 
the conversation on hearing loss.

Dedicated to Healthy Hearing

Nearly 50 million people 
in the United States have  

a hearing loss.
 

Share your story,  
join our community,  

learn more about the promise  
for a biologic cure for hearing loss at  

www.hearinghealthfoundation.org.
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NAME:
Regie Santos-Cortez, M.D., Ph.D.

Center for Statistical Genetics,  
Department of Molecular and Human Genetics, 
Baylor College of Medicine

BIO: 
Santos-Cortez received her M.D. from the University of 
the Philippines Manila College of Medicine–Philippine 
General Hospital, where she did a residency in 
otorhinolaryngology. She studied genetic epidemiology 
in Erasmus Medical Centre in the Netherlands and did 
most of her Ph.D. work at Baylor College of Medicine 
in Houston, where she is an assistant professor. A 2012 
Hearing Health Foundation grant recipient, she was 
awarded the 2012 Collette Ramsey Baker Research Award.

IN HER WORDS:
Our group has collected clinical data and 
DNA samples from family members of an indigenous 
population in the Philippines that has a high prevalence 
rate for otitis media (ear infection). DNA samples have 
been submitted for genotyping using known genetic 
variants across the genome, and have also been 
sequenced using next-generation sequencing technology. 
The genotypes have been used to localize and identify 
variants in a gene that predisposes people to otitis media.

We first identified the indigenous population 
as ideal for the genetic study of otitis media in 2006. 
Because of strict national regulations for the protection of 
the rights of indigenous peoples and the transfer of DNA 
to foreign entities, it took several years to get approval to 
conduct the study and collect samples.

Currently, the initial gene finding is being 
followed up by sequencing DNA of all individuals from 

the entire kindred. Once our gene finding is confirmed, 
we will try to see if variants in the same gene can be 
identified in otitis media patients from the general 
population. So far, no gene mutations that predispose to 
otitis media have been identified in humans. Identification 
of an otitis media gene will help pinpoint biologic 
pathways that are important for the development of otitis 
media. Such pathways can eventually be targeted for 
improved treatment and prevention.

I lived mostly in Metro Manila in the Philippines. My 
family and friends show their love and support across the 
distance, and my toddler son helps me relax at home.

Otology is very dynamic. I find the confluence 
of many disciplines—genetics, immunology, and 
biomechanics, to name a few—for the conduct of 
otologic research very stimulating. I was very lucky to have 
mentors active in basic and clinical research. 

My patients remind me that much work remains to 
be done to improve current hearing loss management 
practices. For many cases understanding of basic 
pathology remains elusive. I believe the identification of 
genes for otitis media can improve current treatment. And 
better treatment and prevention options give hope to 
both patient and physician, which improves rapport.

—Andrea Delbanco, Senior Editor

Regie Santos-Cortez, M.D., Ph.D., is the 2012 recipient of the Collette Ramsey Baker Research Award, which 
was designated by the board of directors of Hearing Health Foundation in memory of the founder.





MED-EL now offers the same great MAESTRO Cochlear Implant System 
hearing experience in an Xtra Small size. The new XS battery pack makes the 
OPUS 2XS the smallest and lightest audio processor in the world!

OPUS 2XS benefits:

•	 A comfortable and discreet fit that is ideal for all ages
•	 Tough on dust, dirt and sweat
•	 Up to 60 hours of use with 2 high-power zinc-air batteries

The New XS Extra Small for All
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