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Ware delighted to bring you once 
again our annual introduction 
to summer camps for children 

who are deaf or hard of hearing. Staff writer Amy 
Gross has profiled four remarkable camps whose fun features—from simulating 
a mission to Mars to fishing for steelhead trout—may make you wish you were 
a kid again (page 16). As in past years, we also provide a comprehensive list 
of more than 40 camps located around the country, available online at www.
hearinghealthmag.com. Here you’ll find information about what activities 
to expect, along with dates, age groups, and costs. Gross points out that a 
few camps welcome siblings or other family members of hearing-impaired 
children—a great way to bring the family together this summer.

Also in this issue are two stories about technology that I think you’ll find 
very useful. The first is a detailed review of 12 Apple apps (programs) that 
can turn an iPhone or iPad into a basic amplification device simply by using 
ear buds (page 20). Apple’s intuitive design and touch-screen capability make 
these an attractive option for older adults with vision or dexterity issues.

The second is a look at the pros and cons of “invisible” hearing aids, by 
Barbara Jenkins, Au.D., who is Colorado’s first board-certified doctor of 
audiology. These invisible-in-the-canal hearing aids sport some of the latest 
technological advances in hearing devices, and Jenkins reviews three of the 
most innovative (page 34).

We are also pleased to share with you the Strategic Research Plan for the 
Hearing Restoration Project (HRP). Hearing Health Foundation launched 
the HRP last fall to spearhead the search for a cure for hearing loss within a 
decade. We are excited to outline our master plan as well as introduce in detail 
the leading researchers who make up the HRP consortium (page 24).

Finally, we have a personal story that became a research goal. Peter Steyger, 
Ph.D., the scientific director of Hearing Health Foundation, lost his hearing 
at a very young age after he received life-saving antibiotics. Now Steyger, 
who oversees our Emerging Research Grants program, has authored a paper 
describing how those antibiotics affect hearing. It’s a research study that’s as 
personal as it gets (page 12).

Warm regards,

Shari  S. Eberts
Hearing Health Foundation
Chairman, Board of Directors
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Hear Your World
with Advanced Bionics

Honoring Dr. George Gates 

Hearing Health Hits the Small Screen
We are excited to announce a new partnership with 

Hearing News Network (HNN). This is a digital system 
providing hearing–related content to patients, family 
members, and caregivers in the waiting rooms of hearing 
healthcare professionals. HNN is currently installed in 
more than 100 hearing health clinics and offices in the 
U.S. and Canada. By the end of the year 700 to 800 
systems will be installed, and content from Hearing 
Health magazine will appear weekly on the network.

Imagining a Cure
Hearing Health Foundation was pleased to help a 

promising young researcher, Megan Wolff, envision a 
future with a cure for hearing loss. Wolff, a 10th-grade 
student at Pascack Valley High School in Hillsdale, 
N.J., competed in Princeton University and American 
Chemical Society’s competition for high school students. 

The challenge was to write an article about a scientific 
or medical breakthrough 25 years in the future. Wolff 
interviewed Hearing Health Foundation Medical 
Director David S. Haynes, M.D., to research her project. 
Her entry won second place in the nationwide contest.

May Is Better Hearing and Speech Month
For over 75 years, May has been designated as 

Better Hearing and Speech Month—a time to raise 
public awareness, knowledge, and understanding of 
the various forms of communication impairments to 
include those of hearing, speech, language, and voice. 
Join the Hearing Health Foundation community as we 
recognize the nearly 50 million people in the United 
States with hearing loss. Visit us on Facebook or at  
www.hearinghealthfoundation.org/ShareYourStory 
and tell us how hearing loss has impacted you or someone 
you know.

Introducing Our New Website
Visit us at www.hearinghealthfoundation.org to see 

our newly designed and interactive website! Some of the 
many features of our new site include the ability to read 
digital issues of Hearing Health magazine, search through 
our comprehensive dictionary of hearing conditions and 
terms, and view a captioned video explaining “How 
Hearing Works,” including the role of the inner ear 
auditory hair cells. 

We are excited to debut a new feature, “Share Your 
Story,” where you can post your own personal story about 
hearing loss. This digital scrapbook shows the many faces 
of hearing loss, and offers insight and inspiration to 
our website community. Please also click on the newly 
expanded section about the Hearing Restoration Project, 
including information about our HRP consortium 
members and the exciting work they are doing. 

HHF NEWS

LIKE US ON FACEBOOK

FOLLOW US ON TWITTER @drfnyc

NEWS

George A. Gates, M.D., the scientific director of Hearing 
Health Foundation’s Hearing Restoration Project, received 
a Presidential Citation at the annual midwinter meeting of 
the Association for Research in Otolaryngology in February.
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Copyright © 2012 Hamilton Relay. All rights reserved.  •  CapTel is a registered trademark of Ultratec, Inc.  •  Android is a trademark of Google Inc.
BlackBerry is a trademark of Research In Motion Limited • iPhone, iPad and Mac are trademarks of Apple Inc.

Backed by nearly a decade of proven captioned

telephone technology, Hamilton CapTel is dedicated

to delivering innovative solutions that make phone conversations simple and 

accessible for individuals with hearing loss.

Love your Android™, BlackBerry® or iPhone®? Hamilton CapTel has a free App

that’s just a download away. Prefer a PC or Mac® solution? Hamilton CapTel is

available wherever you have an internet-connected computer or laptop and a

phone. And for your home or office, the latest CapTel phone easily connects 

via ethernet or WiFi – it’s the perfect solution.

If you just can’t hear on the phone, Hamilton CapTel makes it possible to listen

and read word-for-word captions of what’s said to you over the phone. Whether

you’re at home, in the office or on the go, you can experience clarity and 

confidence with every call!

Find smarter solutions that work for you 

at HamiltonCapTel.com

Android™

BlackBerry®

iPhone®

iPad®

PC/Mac®

CapTel® Phone
Now WiFi Ready!

Android™  Tablet

Hamilton CapTel may be used to make 911 calls, but may not function the same as traditional 911 services. For more information
about the benefits and limitations of Hamilton CapTel and Emergency 911 calling, visit www.HamiltonCapTel.com. 

NOISE EXPOSURE 
RESEARCH
Overexposure to noise 

can cause lasting changes 
to auditory circuitry that 

may lead to tinnitus. Published in 
The Journal of Neuroscience, the 
University of Michigan study found 
that even after guinea pigs’ hearing 
returned to normal, somatosensory 
neurons maintained a high level of 
activity following exposure to loud 
noise.

“The animals that developed 
tinnitus after a temporary loss in their 
hearing after loud noise exposure 
were the ones who had sustained 
increases in activity in these neural 
pathways,” says lead investigator 
Susan E. Shore, Ph.D., of the 
university’s Kresge Hearing Research 
Institute. “In the future it may be 

possible to treat tinnitus patients 
by dampening the hyperactivity 
by reprogramming these auditory-
touch circuits in the brain.”  

Shore’s earlier research found 
that during hearing loss, other 
sensory signals are amplified. 
This overcompensation by the 
somatosensory neurons, which carry 
information about touch, vibration, 
skin temperature, and pain, is 
believed to fuel tinnitus in many 
cases. “The better we understand the 
underlying causes of tinnitus, the 
better we’ll be able to develop new 
treatments,” Shore says.

AN EXPERIMENTAL 
TRIAL
Children’s Memorial 

Hermann Hospital in 
Houston and Cord Blood Registry 

are teaming up to launch the first 
Food and Drug Administration–
approved, Phase I safety study on 
the use of cord blood stem cells to 
regenerate cells in the inner ear. The 
aim is to restore hearing and improve 
language development in children 
with sensorineural hearing loss. The 
yearlong study launched in January 
with 10 participants between the 
ages of 6 weeks and 18 months old. 
Stem cells from each participant’s 
own stored umbilical cord blood are 
being used in the study.

“Currently, the only treatment 
options for sensorineural hearing 
loss are hearing aids or cochlear 
implants,” says Samer Fakhri, M.D., 
who is working on the study. “We 
hope that this study will open 
avenues to additional treatment 
options for hearing loss in children.”

A study led by Johns 
Hopkins researchers 
estimates that nearly 23 

million Americans have 
untreated hearing loss. 

According to the research, published 
in the Archives of Internal Medicine 
online on Feb. 13, an estimated 26.7 
million Americans age 50 and older 
have hearing loss, but only about one 
in seven uses hearing aids. 
  While the National Institute on 
Deafness and Other Communication 
Disorders’ 2010 estimate is slightly 
lower—one in five people who 
could benefit from a hearing aid 
uses them—the numbers are a call 

to action about the widespread 
undertreatment of hearing loss in the 
United States.

“Understanding current rates of 
hearing loss treatment is important, 
as evidence is beginning to surface 
that hearing loss is associated with 
poorer cognitive functioning and 
the risk of dementia,” says Frank 
Lin, M.D., Ph.D., of Johns Hopkins 
University, one of the study authors. 

“There’s still a perception among 
the public and many medical 
professionals that hearing loss is  
an inconsequential part of the aging 
process and you can’t do anything 
about it,” he adds. “We want to  

turn that idea around.”
Another risk of untreated hearing 

loss is documented in Lin’s other 
research: a threefold risk of falling. 
Lin and Luigi Ferrucci, M.D., 
Ph.D., of the National Institute on 
Aging, found that people with a 25 
decibel (dB) hearing loss, classified as 
mild, were nearly three times more 
likely to have a history of falling. 
Every additional 10 dB of hearing 
loss increased the chances of falling 
by 1.4-fold. The findings, reported 
in the Archives of Internal Medicine 
in February, could help researchers 
develop new ways to prevent falls, 
especially among seniors.

HEARING     HEADLINES

HEARING HEADLINES

UNTREATED HEARING LOSS: NEW DATA AND RISKS
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FM for Real Life 
Introducing the new 

Amigo T30/T31

Ask teachers and audiologists what they expect from FM
systems and two words are likely to pop up: Simplicity and
Reliability. Ask students the same question and they might
reply, “hear the teacher clearly”.

Amigo T30 and T31 FM educational transmitters off er these
benefi ts and more:

Keeping it simple – In-the-palm fi tting and programming 
makes PC’s and cables redundant
Hearing more speech – Broad 8.5 kHz bandwidth provides 
more high frequency speech cues
Inspiring confi dence – Status LEDs in the receiver and 
transmitter
Built to last – Robust construction withstands real life 
school settings

For more information about Amigo FM visit
www.amigofm.com or contact your hearing 
healthcare professional.

Amigo – FM made friendly!AAm

“AS MY WIFE TELLS IT, OUR 
daughter’s middle name came to her 
one night while she was thinking 
about the pregnancy. The baby didn’t 
kick as much as our firstborn had. 
For some reason, she was concerned 
about this baby. A word popped into 
her head: grace. She felt that with 
this child a lot of grace was to be 
shown, either to her or by her.

During the birth, I sensed 
something was different. The baby’s 
heart rate had slowed. When the 
baby arrived we saw why: The 
umbilical cord was wrapped around 
her neck. She had been strangled 
while coming out of the birth canal. 
The nurses quickly cut the cord and 
unwrapped it from around her neck.

I used to be a social worker and 
worked with developmentally 
disabled adults. I could usually tell 
an adult who had Down syndrome 
by looking at the shape of their eye 
folds and neck. Our daughter had 
similar facial features.

After the nurses placed our 
daughter on my wife’s chest to 
breastfeed, the baby would not take 
to it. The doctor discovered that our 

daughter had a cleft palate. Also, her 
chin was unusually small.

The doctor excused himself. We 
waited anxiously through various 
medical exams. Apparently there was 
a pre-diagnosis of a genetic condition 
we had never heard of.

Questions swirled around our 
heads: What was this syndrome? 
What were the physical, and more 
importantly, mental effects? Would 
she be all right?

I’ve been threatened with death 
on various occasions, I’ve almost 
been paralyzed, and I’ve been in 
some horrid situations as a social 
worker—but none of these compares 
to the amount of fear I experienced 
that night. Not knowing what was 
happening frightened me. Even as I 
think about it today, tears well up in 
my eyes. All we could do was pray.

“Don’t worry,” one nurse said. 
“Your daughter will be a blessing to 
many people.” A blessing? I thought. 
My child who appears to have special 
needs will be a blessing? A sense of 
doubt overwhelmed me. If only the 
nurse knew. If only she could see 
the fear and anger rising within me. 
What kind of blessing comes with a 
disability? What kind of hope comes 
with not being normal?

The shock of a lifetime came 
from the hearing test. Our daughter 
was deaf. More questions began to 
enter my mind. What kind of life 
will she lead without being able to  
hear? How will she communicate 
with us? How will we communicate 
with her? The list of worries grew.

After the pre-diagnosis proved 
incorrect, we learned our daughter 
had Stickler syndrome, a rare genetic 

disorder caused by a lack of collagen, 
which is used to develop cartilage in 
our bodies. Because of this deficiency, 
not only was our daughter deaf, she 
was extremely nearsighted as well. 
She would need eyeglasses even as  
an infant.

It’s been two years. Our daughter, 
Kara Grace Román, is receiving 
various types of therapy and services 
to assist with her communication 
and development. Everywhere we 
go, people stop us to ask about 
her little red glasses. She also wears 
hearing aids.

Kara is a true blessing. Because of 
Kara, my wife found her calling: to 
be a sign language interpreter. She is 
now attending school to obtain her 
signing certificate. My parents, our 
oldest daughter Ava, and I are also 
learning to sign.

Oddly enough, I find that I can 
thank God for Kara’s condition. 
We’ve met so many nice people 
through Kara. She brings a smile 
to people’s faces; she lights up the 
room. She has shown me what 
really matters in life and serves as a 
reminder to appreciate each day for 
what it is: a gift.

There was no good or bad luck in 
the way she was born. In some way, 
I feel that that we were chosen to be 
her parents. Knowing this does not 
make the road ahead any easier to 
travel, but I know that hope is there, 
and so is grace.  

Zachery R. Román and his family live 
in Pomona, Calif.
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Kara wears her signature red glasses.

Email editor@hearinghealthmag.
com to share your parenting  

and hearing loss story.

Grace Under Pressure
A rare genetic condition opens doors and fulfills lives.

By Zachery R. Román
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where he is scientific director and oversees the Emerging 
Research Grants program. “That’s why I’m extraordinarily 
proud of it.”

Aminoglycoside antibiotics are widely used to prevent, 
for instance, tuberculosis in people in developing 
countries, and to prevent life-threatening bacterial 
infections, particularly in premature infants across the 
world. (See “Aminoglycosides Usage,” below.)

But Steyger and co-author Hongzhe Li, also at OHSU, 
examined a long-known and significant problem with the 
use of aminoglycoside antibiotics—how they find their 
way into the inner ear and kill the sensory hair cells that 
enable us to hear. Damage to these inner ear hair cells is a 
major cause of deafness.

Crossing a Barrier

For 60 years, scientists have questioned how these 
antibiotics get into the inner ear. The Steyger-Li paper 
provides the strongest evidence yet for a definitive answer: 
Aminoglycosides cross a specific “blood-labyrinth” barrier 
in the inner ear that protects its sensory hair cells from 
potentially damaging components in the blood.

The blood-labyrinth barrier actively transports 
important minerals and nutrients into the inner ear 
for sensitive auditory function—ions, amino acids, 
and glucose, for example. Steyger says aminoglycoside 
antibiotics likely use particular nutrient pathways for 
“drug trafficking” into the inner ear.

Now that Steyger has learned the predominant 
trafficking route, he and other scientists can test individual 
nutrient transport pathways to identify the mechanism 
that moves aminoglycoside antibiotics across the blood-
labyrinth barrier. So the Steyger-Li paper represents a 
significant milestone toward the ultimate goal: to block 
the trafficking of these drugs into the inner ear and to 

prevent the killing of hair cells and subsequent hearing 
loss and deafness.

“We could give an inhibitor at the same time as the 
antibiotics that will protect the ear but still allow the drug 
to kill bacteria—thereby saving the patient’s hearing,” 
Steyger says.

In the United States alone, at least 25 percent of 
premature infants (about 500,000 in the U.S. each year) 
are given aminoglycoside antibiotics to prevent infections 
that would otherwise kill them. A smaller percentage 
of these infants with confirmed infections must remain 
on the antibiotics for several days, and are in significant 
danger of hearing loss, Steyger says.

With respect to those infants and other patients, Steyger 
says, “If we could find a blocker, then we could save the 
hearing of up to 50,000 individuals from drug-induced 
deafness in the United States every year.”

Steyger’s Story

Steyger’s own hearing loss occurred when he was 14 
months old, after he developed meningitis. Living with
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Peter Steyger, Ph.D.’s research on hearing is very 
personal. That’s because Steyger, who is a research 
scientist with the Oregon Hearing Research Center 

at Oregon Health & Science University (OSHU), in 
Portland, is deaf. Now he has published groundbreaking 
research that is as personal as it gets. The study gives 
scientists new insight into why a specific class of antibiotics 

can cause deafness—the same class of antibiotics that 
caused Steyger’s deafness as a child in England nearly five 
decades ago. The study was published last November in 
Scientific Reports, part of the Nature Publishing Group.

“Compared with a lot of other papers I’ve published, 
this paper is intensely personal,” says Steyger, who is on 
the board of directors for Hearing Health Foundation, 

In a photo from 1969, Peter Steyger sits at a table with a toy wooden train set. 

His mother Peggy Steyger and Gordon Campbell of Manchester University point 

out individual items for him to enunciate as part of intensive daily speech therapy.

Drug-Induced Deafness
A new study breaks ground in understanding the role of certain antibiotics and 

hearing loss—and relies on the firsthand experience of one of the authors.
By Todd Murphy

Aminoglycoside antibiotics include gentamicin, amikaicin, kanamycin, 

and tobramycin. Gentamicin is the drug of choice for prophylaxis 

or treatment of bacterial sepsis in patients entering neonatal and 

pediatric intensive care units each year in the U.S., according to 

a 2005 study in The Pediatric Infectious Disease Journal. The 

annual intake for neonatal and pediatric intensive care units is as 

many as 500,000 each year in the U.S. In older children and adults, 

tobramycin is frequently used for cystic fibrosis patients with lung 

infections, kanamycin for tuberculosis worldwide, and amikacin 

for severe hospital-acquired infections with multi-drug resistance. 

When audiological monitoring occurs, aminoglycoside-induced 

ototoxicity occurs in as many as 47 percent of patients treated with 

aminoglycosides, according to research published in the Journal of 

Infectious Diseases in 1992.  —Peter Steyger, Ph.D.

Aminoglycosides Usage

PediatricsRESEARCH
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his family in Stockport, England, Steyger was treated 
with streptomycin, one of the first aminoglycoside 
antibiotics in wide use. The drug “literally saved my life,”  
Steyger says. But it also caused his severe-to-profound 
hearing loss.

Steyger’s mother was coached to provide him with daily 
speech and listening therapy from ages 2 to 7, unusual 
for that time in the United Kingdom. The success of that 
program meant that Steyger then went to a traditional 
elementary school in the U.K., also unusual for deaf 
children at the time.

After high school, he studied zoology at the University 

The Steyger-Li paper represents a significant 
milestone toward the ultimate goal: to block 
the trafficking of these drugs into the inner 
ear and to prevent the killing of hair cells and 
subsequent hearing loss and deafness.

of Manchester before enrolling into a hearing research 
Ph.D. program at Keele University in the U.K. After 
obtaining his doctorate, he was recruited to a NASA 
vestibular research program in San Antonio, Texas, in 
1992. He’s been at the Oregon Hearing Research Center 
at OHSU for the past 14 years, where he currently 
is an associate professor of otolaryngology–head and  
neck surgery.

Steyger’s study was funded by the National Institute 
on Deafness and Other Communications Disorders, a 
branch of the National Institutes of Health. After this key 
finding, Steyger and his lab are already researching the 
precise molecular mechanisms of how aminoglycoside 
antibiotics (and other ototoxic drugs) cross the blood-
labyrinth barrier. As they learn more, they hope to develop 
new and more effective strategies to prevent drug-induced 
hearing loss.

“Hearing loss from these drugs is entirely preventable,” 
Steyger says. “And my team and I will continue working 
hard to find ways to prevent it.”  

Todd Murphy is a senior communications specialist with 
Oregon Health & Science University, Portland.

PediatricsRESEARCH
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list of more than 40 camps at www.hearinghealthmag.
com. Don’t wait—summer’s nearly here. Cannonball!

EASTERN U.S.
RIT/NTID TechGirlz at the Rochester Institute of 
Technology, Rochester, N.Y.
July 28-August 3; for girls entering grades 7, 8, or 9 in fall 
2012; $650 (must apply).

TechGirlz is a weeklong camp for D/HH girls interested 
in science, technology, engineering, and math (STEM) 
fields. It  is held on the campus of RIT’s National 
Technical Institute for the Deaf (NTID), and campers 
stay in a college residence hall. The most popular activity 

is building your own personal computer, a two-and-
a-half day project where campers learn how computers 
work, build one, and then take it home. Campers also 
participate in a simulated mission to Mars at the Rochester 
Science Museum Center, design Web pages, tour behind 
the scenes at an amusement park, and have fun with 
chemistry in a high-tech lab. There’s also swimming, 
sports, dancing, and ice cream. Campers must apply by 
May 31 and will be notified if selected.

“What our campers take away from TechGirlz is the 
pride and inspiration that they can choose a career in 
STEM-related fields,” says Mark Sommer, the senior 
director of NTID Outreach Consortium. “Engaging in 

hands-on activities, the students grow in experience and 
confidence that they can also achieve goals in science, 
technology, engineering, and/or math fields just like 
anyone else. Of course, the big plus is bringing home the 
personal computer they built for themselves!”
Information: www.rit.edu/ntid/techgirlz/

MIDWEST/CENTRAL U.S.
BRIDGES CAMPS
Camp Rise and Sign at Camp Marymount, Fairview, 
Tenn.
May 11-13; grades K-12; free.

A sleep-away camp for D/HH children and children 

of deaf adults, Camp Rise and Sign is a week of hiking, 
volleyball, campfire building, making s’mores, and 
hanging out with friends. Campers will participate in the 
second annual cake contest, a bake-off in which groups 
prepare and decorate cakes.
Camp Sign Me Up at Bridges, Nashville, Tenn.
June 4-8 for grades K-5; June 11-15 for grades 6-12; cost 
per camp: $35.

This is a day camp for hearing students who want to 
learn sign language, often because they have a sibling 
who is D/HH. Campers learn signs for specific things 
such as animals or foods in the morning, followed 
by afternoon field trips to places like the zoo or to the

Pediatrics HEARING HEALTHHEARING HEALTH

Whether you want a camp that is 
traditional and nature-focused or 
high-tech and educational, there’s a 
camp right for you and your child 
with hearing loss—and maybe a 
hearing sibling, too.  
By Amy Gross

Summer camp has a come a long way, especially for 
children who are deaf or hard of hearing (D/HH) 

and eager to learn, make new friends, and have fun. 
Camp options these days range from the traditional to the 
technical, appealing to kids who don’t mind battling a few 
mosquitoes while braving the wilderness, or who would 
rather build a robot in air-conditioned comfort. Campers 
learn skills—such as outdoor survival techniques, Web 
design, or sign language—while building friendships, 
working with role models and mentors, developing 
confidence, and making memories that last a lifetime.

Here is a sampling of camps to consider while planning 
your child’s summer fun. They are part of a comprehensive 

Campfires, Canoes,   and... Computers!Campfires, Canoes,   and... Computers!

TechGirlz campers at the Rochester Institute of Technology, 
N.Y., are immersed in science and technology projects.

Camp Sign Me Up, in Nashville, Tenn., is a day camp where 
hearing siblings can learn sign language.
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363 Seventh Avenue, 10th Fl., New York, NY  10001
Phone: 212.257.6144 • Fax: 212.257.5139 
Email: info@hearinghealthfoundation.org

Join the Conversation on Hearing Loss

You understand the challenges 
of hearing loss.

We understand the need to do everything 
humanly possible to make it a thing of the past.

• 

Join the conversation, share your story online, 
and be counted for hearing loss. 

•
Visit www.hearinghealthfoundation.org.
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HOUSE

 

RESEARCH INSTITUTE

improving lives through hearing science

House Research Institute’s
27th Annual Family Camp

    June 1 – 3, 2012 
        in Malibu, CA

The annual place for families with 
pediatric hearing loss to build 

friendships, inspiration 
and knowledge. 

Register online at 
   www.houseresearch.org
      or call (213) 353-7078.

grocery store to practice.
Camp Jump Start at Bridges, Nashville, Tenn.
July 9-13 and July 16-20; D/HH in grades K-12; free.
This day camp for D/HH campers is designed for 
vocabulary enrichment and the enhancement of language 
and reading skills. As with Camp Sign Me Up, campers 
study in the morning and then take field trips in the 
afternoon to practice, to places like art museums, the 
Tennessee Capitol Building, or The Hermitage.

“At Bridges summer camps, campers take away 
knowledge of American Sign Language, exposure to a 
variety of field trips, and a great fun-filled week where 
they meet new friends,” says Julie Perdue, Bridges’ youth 
program manager.
Information: www.hearingbridges.org

SOUTHWESTERN U.S.
National Leadership & Literacy Camp in Santa Fe, 
N.M.
July 7-25; students in grades 7-12 with a 2.5 GPA or 
higher; $700 (must apply).

National Leadership and Literacy Camp’s (NLLC) 
team motto is “Together We Build,” and activities 
are based around the fundamental concepts of 
the Sean Covey book, “The 7 Habits of Highly 
Effective Teens.” The focus for campers is 
on helping them maximize their potential 
as future leaders, with the message that with 
basic personal autonomy, appropriate future 
aspirations, and positive participation in society, 
all deaf young people can compete on equal terms 
with hearing peers. Campers participate in field trips, 
leadership classes, and team-building activities. The camp 
is held at a different location every year.

“Campers are divided into four teams known as 

integration, collaboration, partnership, and reciprocity—
the four cornerstones of leadership,” says Frank Turk, 
Ed.D., the founder of NLLC and the camp administrator. 
“Campers leave with enhanced self-confidence; the 
motivation to undertake tasks larger than the strength 
they feel; and the ability to develop their own crowd of 
‘others-before-self ’ leaders.”
Information: www.nllcamp.com

WESTERN/PACIFIC U.S.
Camp Taloali in Stayton, Ore.

Weeklong dates starting mid-June to mid-July with 
overnight and day camp options; ages 6-18 including 
hearing siblings; $60 for one week (increasing to $350 
for each additional week).

Camp Taloali is a traditional summer camp that focuses 
on the outdoors. Because Oregon still retains a great deal 
of wilderness, emphasis is placed on building survival 
skills. The local sheriff’s department teaches campers how 
they track missing persons, and what to do if you’re lost. 
Since the camp is along the Santiam River, one of the 

more popular activities is fishing for steelhead trout. 
Other activities include swimming, horseback 

riding, archery, arts and crafts, outdoor nature 
activities, and scuba diving and snorkeling in 
the camp’s pool.

One of the best things about Camp Taloali, 
according to camp administrator Sylvia Hall, 

is that campers have D/HH role models. “About 
85 to 90 percent of our employees and counselors are 

deaf,” says Hall. “For many of our mainstreamed children, 
whose teachers are hearing, they are very surprised that 
there are so many adult D/HH. It’s great exposure.”
Information: www.taloali.org 

Amy Gross is a staff writer.

PediatricsHEARING HEALTH
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Rock climbing is just one of the many outdoor activities at 
Camp Taloali, located along the Santiam River in Oregon.

The National Leadership & Literacy Camp, this year in Santa 
Fe, N.M., develops campers’ leadership skills.

Learn about 
dozens more 

camps at www.
hearinghealthmag.

com!
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evelopers of Apple iPhone, 
iPad, or iPod Touch 
applications (apps) are 
taking advantage of built-in 

microphones and speakers to turn 
these portable devices into personal 
amplifiers. While new apps are 
constantly being introduced, we’ve 
reviewed the following 12 hearing 
assistance apps and rated their 
features when used with standard 
Apple ear buds.

For people who have mild 
hearing loss, perhaps related to the 
aging process, these apps can be a 
good option. They exemplify the 
intuitive ease of use and touch-
screen capability that Apple products 
are known for, and they can  
help eliminate carrying an extra 
hearing device. 

Although we always recommend 
having your hearing checked by 

a qualified hearing healthcare 
professional, at least one of these 
apps may help a person in a noisy 
room or help a person with milder 
hearing loss get by. Because these 
apps function as amplifiers, please 
be aware that the sound levels may 
be high and could be harmful to 
your hearing if not used safely (see 
“Maximum Output Sound Levels,” 
page 22). Please also note that the 
apps reviewed are for the versions 
noted; future updates may change 
some features.

EARs, v1.0, $3.99  
(Ear Machine)

This app offers individual 
ear volume and balance 
controls and an easy-
to-use sound-quality 

control. Sound quality is adjusted 

by sliding a button across a square 
section between four sound options: 
Warm, Dark, Bright, and Tinny. 
Although these terms are somewhat 
confusing, a person will find a setting 
that will work with different listening 
needs. EARs has no perceptible 
time delay (echo), making it easy to 
converse when monitoring your own 
voice is important. We rated it tops 
among the ones we tested.

Ear Trumpet, v1.0.5, $3.99  
(Praxis BioSciences) 

Ear Trumpet has a feature 
common in hearing aids 
that causes loud sounds 
to be “compressed.” 

This compression feature (which 
Praxis calls “sound filtering”) lends 
itself to a perceived “pumping” of 
sounds. For instance, activating the 

TECHNOLOGY

12 Apps to Help You Hear Better

We review apps 
that turn your 
iPhone, iPad, 
or iPod Touch 
into hearing 
amplifiers.
By Samuel R. Atcherson, Ph.D.,  
M. Joshua Spann, and Jason Johnson

Reduce Background Noise sound 
filter removes some high-pitch 
information and emphasizes low-
pitch information, which seems 
counterproductive since unwanted 
noise tends to be low in pitch. Ear 
Trumpet has a perceptible time delay 
(echo) that makes it difficult for a 
person to monitor their own voice 
when speaking.

eHear, v1.5, $2.99  
(MEA Mobile)  

This is a very simple, 
no-frills amplification 
app that offers left and 
right balance control and 

microphone volume control. There is 
no perceptible time delay with eHear, 
and the amplification provided 
is adequate. At high microphone 
volume settings, however, eHear has 
a tendency to distort sounds.

Hear, v1.2, free  
(Loyalty Works)  

Hear is a simple, 
very straightforward 
amplification app with 
only three controls: 

volume; mute and on/off; and 
tone (low to high pitch). This app 
has a noticeable time delay (echo), 
which makes listening to one’s 
own voice difficult. The app also 
quits amplifying sounds when the 
tone control is adjusted. This may 
be an error in the programming 
and leaves much to be desired.  
In order to regain use of the app, it 
must be reset.

Hearing-Aid, v1.0.2, $1.99  
(TiAu Engineering)  

The Hearing-Aid app 
is not quite as loud as 
several of the other apps 
tested. What’s nice is that 

Hearing-Aid offers low-, mid-, and 
high-pitch adjustments, but there 

is a discernible time delay (echo) 
in speech and it appears to amplify 
unwanted noise even in a quiet 
room.

iHearClear, v1.0.2, $2.99 
(GripWire.com)  

iHearClear is the only 
app reviewed offering a 
volume unit (VU) meter, 
although the metering 

does not follow industry standards. 
It is a simple app with a volume 
control and on/off button. This app 
does not have any perceptible timing 
delay, but it does have a noticeable 
amount of background/system 
noise, and has a tendency to distort 
sounds at higher settings.

iHearClearly, v2.0, $1.99  
(Newport Avenue Group)  

The iHearClearly app is 
very simple and easy to 
use with only a volume 
control, on/off button, 

and remove background noise 
control. When this last option is 
selected, the app samples the situation 
and picks out sounds it believes to be 
noise. In some situations, this noise 
reduction creates an undesirable 
distorted sound that makes it difficult 
to follow a conversation. There is a 
noticeable delay in sound, and it is 
difficult to carry on a conversation 
using this app.

iHearing Aid, v1.1, $2.99 
(Hongwen Yang)  

Of all the apps reviewed, 
iHearing Aid has the 
longest and most 
noticeable time delay. 

The amount of amplification offered 
is limited, and the volume control 
offers limited functionality. Also, 
there is a “cut off” (+/-) control, 
which is intended to provide noise 
cancellation, more or less, but it did 

not appear to work well.

iStethoscope Pro, v1.02, $0.99 
(Undercover Scientist)  

iStethoscope Pro was 
not originally designed 
as an amplifier app, 
although it offers two 

settings—Conversation and Clear 
Sound—that work fairly well 
at enhancing conversation and 
reducing background noise. It does 
have a tendency to distort at high 
sound level; however, iStethoscope 
Pro has no noticeable time delay and 
is simple to use. This novelty app has 
potential as an amplification app.

Microphone, v1.0.1, $1.99 
(PocketLab)  

Don’t be fooled by 
the simple look of this 
app: It provides lots of 
volume with little to no 

distortion. Originally designed as a 
public address app (by plugging in 
a set of speakers), this easy-to-use 
program demonstrates a great ability 
to serve as a personal amplifier when 
using ear buds.

SoundAMP R, v2.14, $4.99 
(Ginger Labs)  

SoundAMP offers a large 
volume control button 
and has little to no 
perceptible timing delay. 

The Zoom (In/Out) feature helps a 
listener tune the amplification to his 
or her unique situation, and a five-
band, low-to-high pitch adjustment 
can be set for the left, right, or both 
ears. A Replay control allows the 
listener to review the last 30 seconds 
of listening with the push of one 
button, and Record allows the user 
to record sound that can be stored 
and later retrieved. (SoundAMP also 
comes in a Lite version, $0.99, with 
fewer features, that is also good.)
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With CaptionCall you will enjoy:

•	 A	large	7"	screen	with	adjustable	text	sizes
•	 Smooth-scrolling	captions	for	easy	reading
•	 Customizable	frequency	amplification	to		
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•	 Fast	and	accurate	captioning	for	a	natural		
phone	experience

•	 Location	flexibility	using	a	wired	or	wireless	
Internet	connection

•	 A	sleek	design	with	touch-screen	technology
•	 Free	delivery	and	installation	assistance

The Ultimate Captioned Telephone Experience!

Get CaptionCall absolutely FREE!  Go	to www.CaptionCall.com,	click	on	REQUEST	INFO,	and	
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AT&T CapTel®  you can see & 
hear what is being said 
Trouble hearing over the phone? AT&T CapTel can help! AT&T’s free 
captioning service uses the latest in voice recognition technology to 
display every word the caller says. So you can hear what’s being said  
and read a captioned version of your conversation at the same time. 
 
Check out the newest AT&T CapTel calling options:
•  AT&T CapTel® 800i: People can call you directly and both  

incoming and outgoing calls are automatically captioned. 
 
•  AT&T WebCapTel®: Make AT&T CapTel calls through the internet.  

No special equipment or software is needed.

CapTel services are NOT for emergency calls. If you use CapTel to call 911, AT&T may not automatically recognize your physi-
cal location, and, thus cannot forward your location to the 911 center. In an emergency CapTel users should dial 911 directly.

© 2011 AT&T Intellectual Property. All rights reserved. AT&T, the AT&T logo and AT&T marks contained herein are  
trademarks of AT&T Intellectual Property and/ or AT&T affiliated companies. CapTel is a trademark of Ultratec, Inc.  
in the United States and/or other countries. All rights reserved.

to learn more…
captel.att.com
1-877-401-8668
 

Using your smart phone 
and QR code scanner; scan 
this to begin your FREE 
registration for AT&T WebCapTel. 
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UListen – Sound Amplifier, v2.0, 
$4.99 (Applied Voices)  

This app offers two 
controls that are not 
seen with the other apps: 
Volume Reducer and 

Auto Level. These controls are meant 
to function similarly to hearing 
aid compression, but they cause 
distortion of sound and a perceptible 
echo. A noticeable time delay and 
a relatively steep price tag make it 
difficult to recommend this app. 

Samuel R. Atcherson, Ph.D., is an 
assistant professor in the department of 
audiology and speech pathology at the 
University of Arkansas at Little Rock/
University of Arkansas for Medical 
Sciences. M. Joshua Spann and Jason 
Johnson are Doctor of Audiology 
students in the department.

Maximum Output Sound Levels
These maximum output sound 

levels were obtained in a standard 
hearing aid test box using a 90 dB 
SPL signal (decibel sound pressure 
level signal).

For example, when a 90 dB 
SPL signal is presented to the 
microphone of the iPhone/iPad/
iPod, the Ear Trumpet app has a 
maximum output of 126 dB SPL, 
or 36 dB louder, through the ear 
buds. Sound levels 90 dB SPL or 
greater are considered “very loud” 
and sounds 130 to 140 dB SPL can 
be “painfully loud.” As shown below, 
the apps have various output levels, 
and increasing the volume slightly 
above normal conversation level may 
be all that is necessary for them to 
be helpful without damaging your 
hearing.

App Maximum  
Output

EARs 136 dB SPL

Ear Trumpet 126 dB SPL

eHear 137 dB SPL

Hear 126 dB SPL

Hearing-Aid 125 dB SPL

iHearClear 125 dB SPL

iHearClearly 132 dB SPL

iHearing Aid 128 dB SPL

iStethoscope Pro 103 dB SPL

Microphone 132 dB SPL

SoundAMP Lite 110 dB SPL

SoundAMP R 114 dB SPL

UListen –  
Sound Amplifier 134 dB SPL
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The Hearing Restoration Project’s consortium members—comprised 

of leading researchers in the field of cell regeneration in the ear—

held their first meeting last fall. The following is a distillation of their 

scientific discussions. By Jennifer Stone, Ph.D., and Edwin Rubel, Ph.D.

AND THE

The Strategic 
Research Plan

H
air cells are specialized sensory cells located in 
the inner ear. Hair cells in the cochlea convert 
sound information into electrical signals that 
are sent to the brain. Once hair cells die or are 

damaged—whether from noise, age, or drugs—hearing 
is lost. Because hair cells are not regenerated in humans 
or other mammals, many hearing deficits are permanent. 
Birds and fish have the natural ability to regenerate 
damaged hair cells. Our challenge is to replicate this 
regeneration in humans.

Consortium members of the Hearing Restoration 
Project (HRP) highlighted two major issues with regard 
to our current understanding of hair cell regeneration. 
First, it is clear that “supporting cells” of the inner ear are 
the mother cells, or cells that give rise to new hair cells 
after injury. Yet we have identified only a small number 
of molecules that influence the ability of supporting cells 
to yield new hair cells.

Second, we know very little about how supporting 
cells change over time following hair cell damage. This 
information is key for identifying potential targets for 
regeneration therapy. The group’s assessment is that 
progress has been delayed because characterization of 
mechanisms controlling pro-regenerative behaviors in 
supporting cells has been so slow.

After considerable discussion, two major approaches 
to hasten discovery were defined: cross-species profiling 
of molecular changes in supporting cells after hair cell 
injury, and tracking the fate of supporting cells after hair 
cell injury.

Thus, the focal points of present and emerging research 
efforts of the HRP are the supporting cells and their 
genetic regulators. HRP members chose to conduct 
investigations across species—zebrafish, chickens, and 
mice—because we hope to identify methods that control 
supporting cell responses. The targeted responses for these 
studies will be promoting supporting cells to divide and to 
form new hair cells, or to convert into hair cells without 

dividing (a process called direct transdifferentiation).
One hypothesis to be directly tested is that supporting 

cells in all animal classes must revert to a more immature 
and unspecialized state prior to forming new hair cells. 
This hypothesis will be addressed by comparing the genes 
being expressed by mature supporting cells prior to and 
after damage to those of developing supporting cells.

Another hypothesis that will be tested is that supporting 
cells in the mammalian cochlea are conserved after 
damage, but they are altered with respect to their shapes 
and molecular profiles, and these changes are central to 
the failure of mammalian hair cell regeneration. This 
hypothesis will be tested in cell tracking experiments.

Background: Supporting Cells
The HRP’s goal is to develop a treatment for profound 

cochlear hearing loss through regeneration of lost, 
damaged, or degenerated cells in the inner ear. In all 
mammals, including humans, replacement of inner ear 
hair cells does not normally occur.

In contrast, hair cells are readily regenerated in non-
mammals. In these animals, supporting cells are the key 
players; after damage, they give rise to new hair cells. This 
is achieved in two ways: through cell division and direct 
transdifferentiation. The first research goals of the HRP 
are to characterize the biological pathways that prevent 
mammalian supporting cells from forming new hair cells 
and to develop strategies to overcome these obstacles.

One facet of our studies will be the identification 
of manipulations (genetic or other) that promote the 
supporting cells that remain in the damaged inner ear 
to form new hair cells. The initial scientific approach 
we propose will address this goal by identifying genes 
and pathways that drive supporting cells toward pro-
regenerative behaviors.

A second immediate research goal is to overcome the 
lack of information regarding the nature of supporting 
cells in the inner ear. Supporting cells in all inner ear 

John Brigande, Ph.D. Alain Dabdoub, Ph.D. Albert Edge, Ph.D.George A. Gates, M.D., 
HRP scientific director

Andy Groves, Ph.D.
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organs are a diverse population prior to damage. At this 
time it is unclear if all supporting cells, or only some, can 
be triggered to form new hair cells in maturity.

In addition, we know that supporting cells undergo 
numerous changes after damage that may either promote 
or block their capacity to form new hair cells. However, 

the full nature of these changes needs to be identified 
before their influence on regeneration can be understood.

Of particular concern is the possibility that cells 
remaining in the sensory organ of the cochlea (the organ 
of Corti) after injury are not supporting cells but some 
other type that migrated into the area. If this were the 

case, it would have a significant impact on the type of 
therapeutic manipulation that we can develop to promote 
hair cell regeneration in the organ of Corti.

Another possibility is that supporting cells do persist 
in the injured organ of Corti, but they have changed to 
a degree that makes them unresponsive to cues that can 
promote regeneration. In this case, it would be necessary 
to bring such cells back to a responsive state, such as one 
that exists during fetal development. To address this, we 
propose to trace the fate of supporting cells after damage, 
to identify their origins, and to characterize transcriptional 
profiles for such cells, so that we may target them more 
effectively.

The two general approaches outlined below are 
highly integrated and involve the efforts of the majority 
of consortium members. We are hopeful that these 
approaches will lead to development of a targeted strategy 
to promote hair cell regeneration in mammals in 10 
years. For descriptive purposes, the research is divided 
into Phases (I and II) with the understanding that these 
constructs will be modified as progress occurs.

lPHASE I – Discovery Researchl

The goal of Phase I is to discover 1) the factors that block 
regeneration, and 2) the missing factors that can promote 
regeneration. Two broad approaches are envisioned over 
a five-year period.

Scientific Approach 1: Comparative Genomics: 
Genetic and epigenetic regulation of pro-regenerative 
behaviors in supporting cells compared across species

The general assumption in the field is that cells with 
progenitor–like capacities exist among the supporting cell 
population in mammals but are blocked from giving rise 
to new hair cells after injury. At this time, we have very 
little insight into the molecules that prevent mammalian 
supporting cells from forming new hair cells.

One powerful way to identify such signals is to compare 
differences among species with different capacities for 
regeneration. We propose to identify key differences 

among birds, fish, and mammals with respect to gene 
expression after hair cell damage. We believe this approach 
will pinpoint biomarkers that are permissive or restrictive 
for supporting cell division and transdifferentiation. Such 
biomarkers could include individual transcription factors 
or complete signaling pathways. These biomarkers will 
serve as the next targets for experimental manipulation in 
vitro and in vivo.

Analyses will be done across laboratories, and massive 
amounts of genomic data will be generated. Experienced 
specialists will help extract the data, and raw and processed 
data will be posted online for consortium members to 
view. This process will allow immediate hypothesis 
generation and testing, which will hasten progress toward 
our goals.

Scientific Approach 2: Cell Tracking Analyses: 
Supporting cell fate mapping in genetically modified 
mice after injury

As discussed above, it is critical for the field to identify 
the specific cell types that will serve as targets for 
therapeutic manipulations. Specifically, we need to know 
which cell types remain in inner ear epithelia (sensory 
tissue) at early and late periods after hair cell damage.

Modern transgenic mice allow the identification and 
tracking of specific subtypes of supporting cells and cells 
outside the sensory epithelium. This project will use these 
mice to determine the fates of all supporting cells in the 
mouse organ of Corti and in the utricle (one of the sensory 
organs in the inner ear specialized for balance function) 
after different forms of hair cell damage. This analysis will 
also help identify markers for the cell types that remain 
after damage, facilitating genetic manipulation in these 
potential target cells in future experiments.

lPHASE II – Translational Researchl

It is estimated that Scientific Approach #1 will be 
completed in three years and Scientific Approach #2 
will be completed in two years. During this time, it is 
envisioned that additional projects will be initiated, such 

Comparative genomics
Identify genes that drive supporting 
cells to form new hair cells

Cell tracking analyses
Identify cells remaining in Organ of 
Corti after damage

Animals that do not regenerate
Mature Mouse

 Mature Chickens

Developing Chicks

Mature Zebrafish

Developing Mouse

Animals that readily regenerate

Genes 
X, Y, Z

 Mouse 
Organ of Corti

Degeneration

Genes 
X, Y, Z

Regeneration

Repaired Mouse
Organ of CortiDamaged Mouse

Organ of Corti

Drive remaining cells to form new hair cells

Phase 2 Translational Research
Years 5 +

Phase 1 Discovery Research
Years 1 - 5

Stefan Heller, Ph.D. Liz Oesterle, Ph.D. Tatjana Piotrowski, Ph.D. David Raible, Ph.D. Yehoash Raphael, Ph.D.
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as development of an in vitro model to test gene function 
in the adult mouse organ of Corti, or functional testing 
of select target genes and pathways in non-mammals. 
Such projects will be important for moving research to 
a point where we can test therapeutic approaches in live 
mammals, during the “translational” phase (Phase II).

We expect that it will take five years for us to reach 
a point when translational research projects can begin. 
These projects will focus on manipulating specific target 
genes and pathways in the mammalian organ of Corti 

and utricle. Results from these projects will indicate 
manipulations, or treatments, that will likely lead to 
improvements in hearing or balance function, first in 
animal models, and later in humans.  

Jennifer Stone, Ph.D., and Edwin Rubel, Ph.D., are 
members of the Hearing Restoration Project consortium 
and conduct research at the University of Washington’s 
department of otolaryngology and Virginia Merrill Bloedel 
Hearing Research Center.

Neil Segil, Ph.D. Jennifer Stone, Ph.D. Mark Warchol, Ph.D.

RESEARCHRESEARCH

Michael Lovett, 
Ph.D., Washington 
University School 
Medical School in 
St. Louis, joined 
the consortium 
most recently. 
Look for his photo 
and biography in 
our Summer issue.

The Hearing Restoration Project is an innovative 
model of collaboration across 10 major hearing 
loss research centers in the United States,  

with full sharing of technologies, data, and credit.  
George A. Gates, M.D., is the scientific director of 
the HRP.

John Brigande, Ph.D., Oregon Health & Science 
University. He is an associate professor of otolaryngology 
and is jointly appointed as an associate professor of cell 
and developmental biology. His lab’s vision is to establish 
gain and loss of function experimental paradigms to define 
gene function in the developing mammalian inner ear. 
To address these goals, plasmids and viruses are injected 
with a micro pipette into the developing mouse otocyst in 
utero. This technique enables Brigande’s team to evaluate 
embryos prenatally or neonatally, and identifies genes 
critical for morphogenesis and cell fate specification.

Alain Dabdoub, Ph.D., University of California 
San Diego. He is the assistant professor of surgery/
otolaryngology, Department of Surgery, Division of 
Otolaryngology School of Medicine. Dabdoub’s research 
is focused on discovering and elucidating the molecular 
signaling cascades and transcription factors responsible 
for the development of the mammalian inner ear. The 
auditory system has an important biological function and 
provides an exemplary structure to study developmental 
processes. As a model system, the complex development of 
the cochlea enables Dabdoub and his team to study organo 
genesis, pluripotency, plasticity, cell fate specification, 
differentiation, and pattern formation. The overarching 
question throughout his team’s research is identifying the 
signaling molecules that specify the three main cochlear 
cell types: sensory, non-sensory, and neural.

Albert Edge, Ph.D., Harvard Medical School. He is an 
associate professor in the Department of Otolaryngology. 
At the Tillotson Unit for Cell Biology in the Eaton-

Peabody Laboratory at the Massachusetts Eye and Ear 
Infirmary, Edge’s research is focused stem cells and the 
basic mechanisms of cellular repair in the nervous system. 
Edge is also studying the loss of sensory cells in the inner 
ear that result in deafness due to excessive noise, drugs, 
disease, or aging.

Andy Groves, Ph.D., Baylor College of Medicine. He 
is an associate professor. Groves’ laboratory uses the inner 
ear as a model system to address fundamental questions 
in developmental biology and regeneration, using the 
complementary approaches of chick embryology and 
mouse genetics to address these problems. The lab has 
shown that the FGF and Wnt signaling pathways are 
critical in inducing the otic placode from embryonic 
ectoderm, and is currently characterizing two novel 
Forkhead transcription factors that may mediate these 
inductive events. Groves is also interested in trying to 
understand the mechanisms of how different sensory 
organs, such as the organ of Corti in the cochlea, arose 
during vertebrate evolution.

Stefan Heller, Ph.D., Stanford University School 
of Medicine. He is a professor in the Departments of 
Otolaryngology–Head and Neck Surgery and Molecular 
and Cellular Physiology, and an associate member of the 
Stanford Institute for Stem Cell Biology and Regenerative 
Medicine. Heller’s focus is to develop solutions for 
reversing sensory hair cell loss in the mammalian cochlea 
using stem cell–based approaches. A second avenue of 
investigation is focused on elucidating the molecular 
basis of our senses of hearing and balance.

Liz Oesterle, Ph.D., University of Washington. She 
is a research associate professor of otolaryngology–head 
and neck surgery and a research affiliate at the Center 
on Human Development and Disability. Oesterle focuses 
on the anatomy and physiology of the inner ear, and her 
current research is aimed at identifying factors that can 

stimulate inner ear sensory epithelial cells to re-enter 
the mitotic cycle and stimulate the production of new 
receptor cells (hair cells).

Tatjana Piotrwoski, Ph.D., Stowers Institute for 
Medical Research. She is an associate investigator. 
Piotrwoski is studying how the sensory lateral line 
develops in zebrafish by analyzing mutants that affect this 
process. It consists of hair cells, which functionally and 
morphologically are very similar to the hair cells of the 
inner ear of higher vertebrates. Because of the similarity 
of structure and function of the hair cells in the ear and 
lateral line, it is likely that their development is based 
on similar genetic mechanisms. But unlike the hair cells 
of the inner ear, the hair cells of the lateral line system 
are directly exposed to the environment. Piotrwoski’s 
research focuses on the elucidation of these mechanisms 
by isolating the genes responsible for defects in these 
processes in mutants.

David Raible, Ph.D., University of Washington. He is 
a professor in the Department of Biological Structure. He 
is interested in how, during embryonic development, cells 
of the nervous system acquire their specific fates, so that 
they display the distinct characteristics necessary for their 
proper function. Raible and his team have been examining 
how neural crest cells make cell fate choices in the 
zebrafish embryo, an emerging vertebrate developmental 
system with distinct advantages for cellular, molecular, 
and genetic study. By labeling cells with fluorescent vital 
dyes and following their migration in living embryos, by 
transplanting individual cells between embryos, and by 
specifically ablating subsets of neural crest cells, Raible’s 
research has determined that interactions among neural 
crest cells themselves play a crucial role in sorting out the 
derivative types they will produce.

Yehoash Raphael, Ph.D., University of Michigan. 
He is the R. Jamison and Betty Williams Professor of 
Otolaryngology and an A. Alfred Taubman Medical 
Research Institute Scholar. He is also the director of 
the Otopathology Laboratory at the university’s Kresge 

Hearing Research Institute. Through his breakthrough 
research, Raphael and his team found a way to restore 
hair cells and hearing in deaf guinea pigs by injecting into 
the inner ear a gene that triggers the growth of hair cells 
during embryonic development.

Edwin Rubel, Ph.D., University of Washington. He 
is in the Department of Physiology and Biophysics, the 
Department of Otolaryngology, at the Graduate Program 
in Neurobiology and Behavior, and at the Virginia Merrill 
Bloedel Hearing Research Center. Rubel’s research focuses 
on the wide variety of methods and preparations in order 
to better understand development, plasticity, pathology, 
and potential repair of the inner ear and auditory 
pathways of the brain.

Neil Segil, Ph.D., House Research Institute. He is 
the executive vice president of Research and the acting 
director of the Division of Cell Biology and Genetics. He 
is also a research associate professor in the Department 
of Cell and Neurobiology at the University of Southern 
California School of Medicine. Segil’s research is focused 
on development aspects of cell cycle regulation in relation 
to the inner ear, hearing loss, and regeneration.

Jennifer S. Stone, Ph.D., University of Washington. 
She is a research associate professor in the Department of 
Otolaryngology–Head and Neck Surgery. Stone’s research 
at the university’s Virginia Merrill Bloedel Hearing 
Research Center focuses on the cellular and molecular 
mechanisms guiding embryonic and post-embryonic 
production of sensory hair cells in birds.

Mark Warchol, Ph.D., Washington University School 
of Medicine. He is a professor in the Department of 
Otolaryngology and at the Program in Audiology and 
Communication Sciences. Warchol’s research focuses on 
the development and regeneration of sensory receptors 
and afferent neurons in the inner ear. Warchol and his 
team are particularly interested in determining the 
functions of the GATA3 and PAX2 transcription factors, 
which appear to regulate the differentiation of auditory 
neurons and vestibular hair cells, respectively. 

Members of the Hearing Restoration Project Consortium

Edwin Rubel, Ph.D.
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But the similarities only go so far. The senses of vision 
and hearing are, of course, quite different, both in 
physiological and neurological terms and in terms of their 
respective roles in our lives and culture.

The means of signal transport—light waves vs. sound 
waves—drives some of the basic differences. Author 
Marshall McLuhan, who famously said “the medium is 
the message,” wrote extensively about how light and sound 
media each have their own unique impacts independent 
of message content.

McLuhan’s work continues today in the field of media 
ecology, which is defined by the nonprofit Media Ecology 
Association as the study of “how media of communication 
affect human perception, understanding, feeling, and 
value; and how our interaction with media facilitates or 
impedes our chances of survival.”

Lance Strate, Ph.D., a professor of media ecology at 
Fordham University in the Bronx, N.Y., has spent his 
career in that field. “The form of medium and mode 
of information determines who will have access, how 
much information will be distributed, how fast it will be 
transmitted, how far it will go, and most importantly, in 
what form it is displayed,” he writes in a 2008 article that 
appeared in an online academic journal about media.

Yet we still use both types of media for sending and 
receiving messages, and the fundamental differences 
between them persist.

SOUND FOR SURVIVAL
The unique properties of spoken and aural 

communication also determine their functions. Sound 
enables us to communicate over distances without 
seeing the source, making it an important survival tool. 
Speech can be used to shout warnings, commands, and 
critical survival information, just as screeching tires, 
screams, sirens, and even sudden silence can alert us to  
potential danger. 

In his 1995 book “The Language Instinct,” Stephen 
Pinker, Ph.D., a professor of psychology at Harvard 
University in Cambridge, Mass., writes, “People  
everywhere depend on cooperative efforts for survival, 
forming alliances by exchanging information and 
commitments.”

Cultural anthropologists who study contemporary 
hunter-gatherers such as the Mbendjele of the Congo 
find that they rely extensively on sound and hearing 

to safely navigate their surroundings. “In the dense 
equatorial forest of the Congo Basin, seeing is useful 
for following events close by, but only hearing reveals 
what is farther away. As Mbendjele hunter-gatherers in 
northern Congo-Brazzaville move about their forest they 
are hyper-sensitive to the sounds around them,” writes 
anthropologist Jerome Lewis, Ph.D., in the anthology 
“The Cradle of Language.”

“All members of the party, children included, react 
instantly to a crack, a low rumble, or an animal call by 
stopping mid-step, balancing on one leg if necessary. 
Silent and motionless, they strain to hear any follow-up 
sounds that will tell them whether to run for their lives, 
chase after their supper, or just continue onward.”

SOCIAL BONDING
Social bonding is another function that is mediated in 

large part by sound and spoken language. In both tribal 
and contemporary societies, we navigate relationships 
by deciding whom to trust and whom to fear, gauging 
intelligence, and finding mates largely through face-to-
face contact and spoken communication.

“Language allows humans to express basic needs and to 
organize society. We use it to persuade, to learn, to sing... 
to pray, to deceive, to flirt, and to imagine,” says Jack 
Martin, Ph.D., a professor of cultural anthropology at the 
University of Florida in Gainesville.   

Of course, ASL—as well as the Internet and the wide 
availability of computers, smart phones, and tablets—
enables those who are deaf and hearing impaired to do 
these things. However, as humans we still have a very long 
history of sound-based communication that continues to 
affect us today.

Human infants “share their emotions and attitudes 
freely—as when an infant points to a passing bird for its 
mother and squeals with glee. This unprompted sharing 
of information and attitudes can be seen as a forerunner of 
adult gossip, which ensures that members of a group can 
pool their knowledge and know who is or is not behaving 
cooperatively,” writes Michael Tomasello, Ph.D., a co-
director of the Max Planck Institute for Evolutionary 
Anthropology in Leipzig, Germany, in a 2008 New York 
Times Magazine article.

These complex and subtle dynamics are present in our 
daily interactions, sometimes in ways that we are not 
aware of. Strate gives an example of phatic communion. 

The MediuM  
is The 

Message

Because sound, hearing, and speech are 
critical for survival at both the individual and 
species levels, their loss is felt dramatically.
By Kathi Mestayer

When we talk about our five senses, we often draw a parallel 
between the eyes and the ears—between vision and hearing. 

Both sight and hearing are primary modes of communicating. In 
addition, both decline with age and have corrective technologies 
and alternative communication modes (Braille/American Sign 
Language). And when impaired, both require strategies for 
adjustment, accommodation, and coping.
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PERSPECTIVES

“This is just hearing someone else’s voice in small talk, 
saying hello, how are you, other common phrases,”  
he says. “Phatic communion is more about recognizing 
and acknowledging each other’s existence and presence, 
and just sharing the sounds of our voices, than it is about 
the content of what is said.”

MIXED SIGNALS
Given our long history of using sound, language, 

and hearing for basic social and survival functions, is it 
any wonder that so many people with hearing loss are 
reluctant to admit it? In an oral/aural culture, if our 
hearing is impaired, we are indicating—whether we want 
to or not—that our social bonding and even survival 
skills might be affected.

To people with hearing loss, an everyday encounter can 
easily become one with potential survival implications. 
One (true) example relates to a woman picking up a 
prescription from her pharmacist. As he hands her the 
package, he says, “Now, you know not to take these with 
ibuprofen, right?” When she reaches into her purse, he 
asks what she is doing. “Looking for my wallet so I can 
pay for the ibuprofen,” she says.

Another example is that of a hearing-impaired hospital 
patient being admitted to a room after surgery. The nurse 
asks him, “You know what to do if you’re in pain?” He 
hears, “So, are you now in any pain?” His answer—yes—
means different things to the listener and to the speaker.

To the nurse, it means the patient does not need 
additional assistance. To the patient, it means, “Please 
help me!” When the patient calls out later for help, 
nurses use the intercom system to contact him, but their 
messages to the patient are difficult for him to hear. Even 
with the best of intentions, a simple misunderstanding 

due to a breakdown in oral communication can lead to 
pain, suffering, or worse.

CROSSMODAL PLASTICITY
As science begins to understand the adaptive mechanisms 

that are at work in difficult listening environments for 
people with normal or impaired hearing, new insights are 
emerging. For example, humans and other mammals who 
acquire hearing loss early in life can redeploy certain areas 
of the central nervous system not in use, which can result 
in enhanced peripheral vision and motion detection.

This is called crossmodal plasticity, according to 
researcher Alex Meredith, Ph.D., a professor of anatomy 
and neurobiology at Virginia Commonwealth University 
School of Medicine, in Richmond.

“It is a simple substitution of functional inputs that 
makes intuitive sense,” Meredith says. “If a brain area 
is used for a function like localizing an object in space 
or perception of movement of that object, crossmodal 
plasticity allows for the substitution of a trigger stimulus 
from a sensory system working normally—such as 
vision—for one that has been damaged or lost—such as 
hearing loss or deafness.”

Although vision and hearing share some functions, and 
can even be used to partially compensate for each other, 
they will never be perfect substitutes. 

Strate, the professor of media ecology, is quoted in a 
2007 New York Times article as saying, “Orality is the 
basis of all human experience. We evolved with speech. 
We didn’t evolve with writing.” He observes that over time, 
human societies have transitioned from predominantly 
oral/aural to written/visual modes of communication.

“Blindness separates us from things, but deafness 
separates us from people,” wrote Helen Keller, who was 
deaf and blind. She clearly understood the differences, 
echoing the insights of both our ancestral and 
contemporary societies. 

So perhaps our ancient, preliterate ancestors, who 
communicated largely with sound, speech, and hearing, 
coexist with our modern, Internet-based selves, reminding 
us that there’s still another unique medium out there for 
our messages. 

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, hard of hearing, deaf 
and blind, and speech disabled.

Sound enables us  
to communicate over 

distances without seeing 
the source, making it an 
important survival tool. 
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TECHNOLOGYTECHNOLOGY

By Barbara Jenkins, Au.D.

The “invisible” hearing aid is a relatively new category 
of hearing device. It is the tiniest on the market and 
sits deep in the ear canal. 

But don’t let the size fool you—these miniature wonders 
of technology are some of the most advanced computers 
anywhere. The quality of sound is better than most of us 
would have imagined in a larger device even five years ago, 
and some have a power punch so strong even individuals 
with severe hearing loss can use them. 

While there are several “invisible-in-the-canal” (IIC) 
devices available (also called mini completely-in-the-canal 
or mini CICs), three stand out for being the smallest of the 
small and unique in the category. Keep in mind, however, 
that a mini hearing aid may not be best for you. Ask your 
hearing healthcare professional for help determining if 
IICs are optimal for you and your hearing loss.

LYRIC BY PHONAK

The Lyric is an extended-wear 
device that is also disposable. 
The Lyric is placed in the ear 
about a quarter of an inch from the eardrum. It stays 
there until it weakens or stops working, either because the 
battery has worn out or because it has filled with ear wax, 
oils, or debris. (My patients have averaged about four to 
12 weeks per device.)

Here are the benefits:
•  You really can’t see them in most ears. Even your doctor 

can’t see them without a scope.
•  They are very comfortable for most patients; some 

people don’t feel them at all.
•  Even though the Lyric is an analog hearing aid, many of 

my patients have stated that the sound quality is better 
than the other hearing aids they’ve tried.

•  You hear 24/7 (there’s no removing them at night), plus 
you have the ability to adjust the volume and put them 
into sleep mode.

But keep in mind:
•  Since hearing healthcare professionals must be specially 

trained to insert the device, you may have to travel to 
find someone who is qualified to do it.

•  Not every ear can be fit with the Lyric. (The average in 
my clinic is about 60 percent of patients.)

•  While some patients never feel them, others have 
discomfort and even pain before their ears adjust to the 
deep fit. Most of the time this is temporary.

•  The devices weaken and stop working over time. You 
can remove the Lyric yourself, but a hearing healthcare 
professional must insert the new ones, which could be as 
frequent as every month. This is something to consider 
if your hearing healthcare professional is not close and 
traveling may be a hardship for you.

•  Because the Lyric is regularly replaced, the device is 
available by “lease” only, at an annual rate of about 
$1,800 per ear. You pay the same amount whether you 
need four replacements a year or 12. 

ECLIPSE BY SIEMENS

The Eclipse, launching in April, 
is another first-of-its-kind invisible 
hearing aid.

Here are the benefits:
•  The unique custom-molding process uses a soft, 

flexible foam dome placed deep in the ear, so it’s more 
comfortable than other deep-fit devices on the market.

•  The hearing aid is purchased, not leased. This makes 
it the most affordable of all the “super mini” hearing 
aids. Available in a premium or standard model, the 
cost is roughly the same as other mini CIC devices, or 
between $1,900 and $3,200 per ear, depending on the 
technology level and hearing aid prices in your area.

•  Since the fit is custom molded, no special training is 
required of the hearing healthcare professional. Any 
provider can fit it in your ear.

Mini Gems
Are “invisible” hearing aids that sit deep in the 

ear canal right for you? We review the pros  

and cons of the most innovative options.

•  Digital technology means that there are limitless 
combinations of settings to fine-tune to your unique 
needs.

•  You can remove and replace them yourself for swimming, 
showers, or sleep. 

But keep in mind:
•  The Eclipse uses size-10 batteries that need to be 

changed about every week. This is similar to most other 
mini CIC hearing aids and will cost under $2 a week.

•  You will need to clean your hearing aids the same as 
with other standard hearing aids. You will also have to 
change the dome about every two weeks.

•  Not every ear can be fit with the device, especially if the 
ear canal is very small, which is true of other CICs.

ESTEEM BY ENVOY

While there have been other 
surgically implantable hearing 
aids, the Esteem is innovative in 
its approach. It is the first device 
to use the middle ear bones to 
amplify sounds in a completely 
surgically implanted system. 
Previous surgically implanted hearing aids still had a 
visible component to them, but the Esteem bypasses the 
outer ear entirely so no one sees anything on the skull or 
in the ear.

Here are the benefits:
•  This is truly the most invisible device on the market. It 

is 100 percent implanted. You don’t even see it in the 
ear canal.

•  You can shower and swim with the device.
• People with moderate to severe hearing loss can use it.
•  According to data collected by Envoy, about 60 percent 

of people using the Esteem say it’s better than the 
hearing aid they were wearing before, and 85 percent 
say their activity level increased because they didn’t have 
to worry about their hearing aids.

But keep in mind:
•  Each device costs about $30,000 and it may not be 

covered by your insurance. Envoy calls the product 
not a hearing aid but “a prosthetic hearing restoration 
device.” Payment plans are available.

•  Only an otologist or a specially trained ear, nose, and 
throat doctor can implant the device. You may need to 
travel to find someone who can do it for you.

•  Because the device is surgically implanted, there are 
infrequent but possible complications, including 
infection or a permanent decrease in hearing.

•  You cannot have an MRI after the implant. Any electrical 
current can temporarily affect your ability to hear.

•  One in 10 users reports taste disturbances, such as flavors 
tasting less strong, even a year after the surgery. This 
happens when a nerve that transmits taste information 
to the brain becomes damaged during surgery.

•  The surgery may cause or increase tinnitus (a ringing or 
other noise in the ears that can be very distracting).

Other Options
Many hearing aid companies have hearing aids that 

to a passerby are almost invisible to fully invisible. The 
larger your ear canal, the better the chance that all of the 
hearing aid components can fit deeper inside. Examples 
include the Siemens iMini, the Starkey SoundLens, the 
Resound Alera, and the Phonak Nano. There is a good 
chance that one of these devices will be just as hidden as 
the IICs, depending on the size of your ear.

Is it all about cosmetics? Actually, deeper-in-the-canal 
hearing aids can provide other benefits that some of 
the larger devices don’t. These include: decreased wind 
noise distortion due to the deep microphone placement; 
a more secure fit than a behind-the-ear device; easier 
use of helmets, stethoscopes, and phones, with reduced 
feedback; and natural sound localization.

So what’s missing? The quality and size of this new 
generation of hearing aids is truly remarkable, but some 
things have to be sacrificed in order to make them so small. 
Usage with T-coils, stronger power, and wireless TV and 
phone capability are a few sacrifices. Nowadays there are 
waterproof hearing aids or hearing aids that need their 
batteries changed only once or twice a year—but these 
types are (so far) not among the smallest hearing devices. 
In my practice, most patients opt for hearing aids that are 
a bit larger but a better fit for their lifestyle.

Talk to your hearing healthcare professional about the 
specific situations where you need the most help, and 
review all of your options. Whichever hearing aid you 
decide on, and whatever the size, you’ll enjoy hearing more 
fully the sounds around you. With today’s technology, life 
never sounded so clear. 

Barbara Jenkins, Au.D., is Colorado’s first board-certified 
doctor of audiology. She has more than 25 years of hospital 
and clinical experience in treating patients with hearing loss. 
She serves as Colorado’s professional state commissioner for 
the deaf and hearing impaired, and was awarded the 2010 
Leo Doerfler Award for Clinical Excellence by the Academy 
of Doctors of Audiology. For more information, see www.
advancedaudiology.info. A version of part of this article 
originally appeared on Better Hearing Institute’s website, 
www.betterhearing.org, and is reprinted with permission.
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Many diseases and conditions 
that are not obviously 

connected with the ear can still 
result in hearing issues. Some of 
these health conditions are quite 
common, such as diabetes and 
hypertension (high blood pressure), 
both of which affect roughly one-third of the U.S. 
population. Because diabetes and hypertension impair the 
cardiovascular system, the nerves and blood vessels of the 
inner ear can become damaged and hearing diminished.

This kind of hearing loss, which occurs due to problems 
with the inner ear (cochlea), is called sensorineural. 
Sensorineural hearing loss also encompasses hearing loss 

that results from damage to the 
nerve pathways from the 

inner ear to the brain (the 
auditory nerve) or to 

the central processing centers of 
the brain. Usually permanent and 
irreversible, sensorineural hearing 
loss can generally be treated with 
the use of hearing aids or cochlear 
implants.

By contrast, conductive hearing 
loss is mechanical in nature, stemming from a problem in 
the outer or middle ear. This includes damage to the three 
tiny bones of the ear (the ossicles) or to the eardrum. For 
example, health conditions that cause fluid in the middle 
ear can lead to conductive hearing loss. Conductive 
hearing loss can often be reversed medically or surgically.

It’s possible to have both conductive and sensorineural 
hearing loss, or what is called mixed hearing loss.

Here, in alphabetical order, are the more common 
diseases and conditions unrelated to the ear that affect 
hearing.

Cytomegalovirus (CMV)
A very common virus, CMV is the single greatest cause 

of nonsyndromic congenital deafness and hearing loss in 
the United States. (Nonsyndromic deafness is hearing loss 
that is not associated with other signs and symptoms.) 
About one in 150 children is born with CMV, which 
in turn accounts for an estimated one in four cases 
of childhood, nongenetic hearing loss. Congenital 
CMV causes damage to the developing cochlea and 
hearing nerves. Most infected newborns, however,  
are asymptomatic. Hearing loss may be progressive in 
early childhood, may affect one or both ears, and may 
vary in severity.

CMV is harmless if contracted after birth. By age 40, 
some 50 to 80 percent of adults have the virus, which 
remains in the body, according to the Centers for Disease 
Control and Prevention (CDC). However, there are 
no proven interventions or treatments to prevent fetal 
transmission of CMV, says Erika Woodson, M.D., the 
medical director of the Cleveland Clinic’s Hearing Implant 
Program, and a staff physician at the clinic’s Head and 
Neck Institute. She advises that pregnant women reduce 
their risk of infection through routine hand-washing and 
avoiding people who are ill.

Diabetes
Research by the National Center for Rehabilitative 

Auditory Research (NCRAR) and elsewhere has found 
that patients with diabetes exhibit more hearing loss than 
age-matched subjects who do not have diabetes. Hearing 
loss is twice as common in people with diabetes than in 
people without the condition, according to the National 
Institutes of Health. People with pre-diabetes also show a 
higher than normal incidence of hearing loss.  

The CDC estimates that diabetes affects 11 percent 
of the population. It results from elevated blood glucose 
levels (hyperglycemia). Because neurons in the brain have 
a high rate of metabolism and prefer to use glucose for 
fuel, they are especially sensitive to the diabetic body’s 
inability to deliver glucose from the blood vessels into cells 
that need it. Small blood vessels that provide oxygen and 
nutrients to neurons and other cells are also affected by 
hyperglycemia because the blood becomes more viscous 
and resistant to flow. The result is a reduced efficiency of 
neurons, hair cells, and other cell types in the auditory 
system, leading to sensorineural hearing loss.

Herpes Zoster 
Herpes zoster, or shingles, is caused by the same virus 

that causes chickenpox. Nearly 1 in 3 Americans will 
develop shingles, says the CDC, and half the cases are 

among people 
age 60 or 
older. When it 
affects the ear, 
the virus most 
c o m m o n l y 
results in 
facial paralysis 
but it can 
also cause symptoms of dizziness and hearing loss. The 
hearing loss is sensorineural and can range from mild 
to severe. “Recovery is quite variable, and patients with 
more severe losses show poorer recovery of hearing,” 
says Jed A. Kwartler, M.D., the director of the Ear 
Specialty Center at Summit Medical Group in Berkeley 
Heights, N.J. Hearing loss and facial paralysis are due to 
a degeneration in the cochlear nerve and facial nerve, as 
well as inflammation around the brain lining.

Hypertension
One-third of adults in the U.S. have high blood 

pressure, says the CDC. Chronic hypertension can harden 
the arteries, boosting heart disease and stroke risk. Several 
studies have shown that hypertension is associated with 
increased risk of sensorineural hearing loss. Some reports 
show that patients with hypertension exhibited cerebral 
microangiopathy, a disease of the blood vessels, on MRI 
scans. This damage to small blood vessels in the brain 
means the neurons, hair cells, and other cells necessary 
for auditory processing do not perform optimally.

Hypothyroidism 
Affecting about 5 percent of Americans, hypothyroidism 

is either congenital or develops later in life. The condition 
occurs when the thyroid gland does not make enough 
thyroid hormone, which controls metabolism. Severe to 
profound sensorineural hearing loss is seen in most cases 
of congenital hypothyroidism because of the abnormal 
development of inner ear structures. As a result, the hearing 
loss is not corrected by thyroid hormone replacement.

Whether later-acquired hypothyroidism causes hearing 
loss remains open to study. According to Kwartler, some 
studies have not been able to show measurable differences 
on hearing tests or actual structural changes in the 
cochlea. Other research has shown changes in the way the 
brain processes sound, and that these changes are reversed 
with thyroid hormone replacement.

The pattern of hearing loss is typically sensorineural, 
although it may also be conductive due to fluid in the 
middle ear. Sensorineural hearing loss is thought to result 
from a delay in conduction in the auditory nerve.

Even though these diseases and 
conditions are not directly related  

to the ear, they can still  
cause your hearing to be impaired. 

By Karen Appold

11 Surprising Medical 
Causes of Hearing Loss

Studies have shown that 
high blood pressure is 

associated with a higher 
risk of hearing loss. 
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Lyme Disease 
Lyme disease is caused by the bacteria Borrelia 

burgdorferi and is transmitted by the deer tick Ixodes 
ricinus. The incidence of Lyme disease in the United 
States has been increasing since it was first reported in 
1977. From 1991 to 2006 the number of cases doubled, to 
roughly 20,000, which is attributable in part to improved 
reporting, awareness, and surveillance, Kwartler says. 

Sudden hearing loss, tinnitus, and hyperacusis 
(sensitivity to sound) can result from infection. “Patients 
presenting with these symptoms in Lyme-endemic areas 
should be tested for the infection since treatment with 
antibiotics can reverse them,” Kwartler says.

Measles 
Vaccination has almost eliminated measles as a cause 

of hearing loss due to the low incidence of disease, but 
cases are still reported every year. Before vaccination, this 
highly contagious virus was the cause of deafness in about 
10 percent of deaf children, Kwartler says. 

The cochlea is severely affected by the degeneration of 
nerve endings and supporting structures, which leads to 
sensorineural hearing loss. About one in 1,000 cases of 
measles may also develop encephalitis (brain infection), 
which can also cause hearing loss.

Meningitis 
Any type of meningitis, an inflammation of the 

meninges (coverings) of the brain and spinal cord, can 
potentially cause hearing loss. Pneumococcal meningitis, 
a bacterial infection, attacks nerves and the inner ear in 
addition to the dura, the outermost membrane enclosing 
the brain and spinal cord. Pneumococcal meningitis can 
cause total or almost total sensorineural hearing loss as 
well as the loss of equilibrium. It may spread from the 
extension of an undertreated ear infection to the brain, or 
may be a direct infection through the bloodstream. The 
CDC estimates that 3,000 to 6,000 cases occur yearly.

Pneumococcal vaccinations are now routinely given to 
children (Prevnar) and adults over age 65 (Pneumovax) 
to protect against pneumonia and ear infections. This has 
reduced the incidence of meningitis by about half over the 
past decade, according to a 2009 New England Journal 
of Medicine report. Steroid use during the early stages 
of treatment may stem the amount of hearing loss in 
patients, Woodson says. (For research linking antibiotics 
used to treat infections, including meningitis, to hearing 
in children, see “Drug-Induced Deafness,” page 12.)

Multiple Sclerosis (MS) 
MS is a central nervous system disorder characterized 

Before antibiotics became 
available, bacterial infections, 
including meningitis, were more 
common causes of hearing 
loss. In the past, repeated 
ear infections in children led 
to permanent damage to 
auditory structures and caused 
hearing loss that persisted into 
adulthood. Antiobiotics can now 
treat repeated ear infections.

Another significant change 
over time is the increase in the 
amount of hearing loss caused 
by noise. This hearing loss affects 
the inner ear and is permanent. 
“Originally a product of the 
Industrial Revolution, the number 
of individuals being exposed 
to dangerous levels of sound 

has continued to increase over 
time,” says Lauren O’Flaherty, 
an audiologist at Midwest 
Hearing Consultants in Winfield, 
Ill. In 1999, roughly 10 million 
Americans had permanent 
hearing loss caused by noise 
exposure. Today that number 
has risen to 26 million individuals 
between the ages of 20 to 60 
alone, according to the National 
Institute on Deafness and Other 
Communication Disorders.

Noise-induced hearing loss 
also can result from listening to 
music too loudly, especially via 
ear buds. A 2010 Journal of the 
American Medical Association 
report found a 31 percent 
increase in teenage hearing loss 

for the years 2005 to 2006, when 
compared with 1988 to 1994. 
The study also showed that one 
in five American adolescents 
ages 12 to 19 has hearing loss.

Meanwhile, the most 
consistent cause of hearing loss 
is the aging process, says  Robert 
L. Folmer, an associate professor 
of otolaryngology at Oregon 
Health & Science University. 
Presbycusis, or age-related 
hearing loss, is permanent, 
and because people are living 
longer, there are more people 
who will develop it. In 1900, 
the average life span was 
approximately 46 years for men 
and 48 for women. Now it is 75 for 
men and 80 for women. —K.A.

A LOOK AT HEARING LOSS THEN AND NOW

HEARING HEALTH

by loss of nerve insulation (myelin) and development of 
plaques around the damaged nerves. According to the 
National Institute of Neurological Disorders and Stroke, 
about 250,000 to 350,000 people in the U.S. have been 
diagnosed with the condition.

Sensorineural hearing loss occurs in approximately 
6 percent of patients with MS, according to research 
published in the journal Acta Oto-Laryngologica 
Supplementum. The hearing loss is a consequence of 
inflammation in the brainstem and cochlear nerve. 
Severe to profound deafness is extremely rare.  According 
to Kwartler, “If the inflammation can be controlled, the 
symptoms are usually reversible.”

NCRAR research has found that MS patients also 
exhibit deficits in central auditory processing tasks, 
such as the ability to understand conversations in noisy 
backgrounds or to process auditory information presented 
to each ear separately (dichotic listening), says Robert L. 
Folmer, Ph.D., an associate professor of otolaryngology 
at Oregon Health & Science University, and a research 
investigator at the National Center for Rehabilitative 
Auditory Research at the Portland VA Medical Center 
in Oregon. These findings underscore the fact that 
neurodegenerative processes caused by MS affect central 
auditory pathways and contribute to auditory processing 
difficulties experienced by some MS patients.

Mumps 
This contagious viral infection has almost been 

completely eradicated by vaccination programs in the 
U.S., but recently there have been resurgences. The CDC 
reports that in 2009–2010 there were 3,000 cases, nearly 
seven times the number of cases in 2008. Mumps, which 
gets its name from the swelling of the salivary glands 
between the ear and jaw, typically causes a permanent 
sensorineural hearing loss in one ear. The hearing loss is 
caused by the inflammation of the cochlear nerve.

Rheumatoid Arthritis (RA) 
Many patients with RA, a chronic inflammatory disease 

that can lead to permanent joint damage, complain of a 
sensation of fullness in the ear and hearing impairment. 
While there is some disagreement on whether RA causes 
hearing loss, most research shows an increased incidence. 
Between 35 to 40 percent of patients will exhibit some 
degree of sensorineural hearing loss, with a smaller 
number having a conductive loss (25 percent) or mixed 
hearing loss (10 percent), according to research in the 
Journal of Otolaryngology. The severity of the hearing 
loss correlates with the severity of the underlying RA, 
which affects more than 2 million in the U.S.

The exact cause of the sensorineural hearing loss is 
unclear, as there are no published temporal bone studies 
on RA patients. The conductive hearing loss is caused by 
damage to middle ear structures. 

How You Can Be Proactive 
While the majority of these non-ear-related diseases 

and conditions lead to irreversible, permanent hearing 
loss, remember that some of these health conditions can 
be prevented through lifestyle changes. Research has 
shown repeatedly that maintaining a healthy weight—by 
eating a sensible diet and keeping physically active—can 
cut your risk for diabetes and hypertension.

The Diabetes Prevention Program, a major clinical trial 
following more than 3,200 patients, found that people 
with pre-diabetes (who were overweight and had elevated 
levels of blood sugar) who lost a modest amount of 
weight through diet and exercise reduced their diabetes 
risk by 58 percent. The results were published in the New 
England Journal of Medicine in 2002.

Up-to-date immunizations and early treatment of 
diseases, when it’s likely to be the most effective, can also 
lower the chances that one of these conditions results in 
a hearing loss. 

Karen Appold is a staff writer.
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Before he could be certified in 
either profession, Steele underwent 
intensive training. He logged 
hundreds of hours in the classroom 
and clinic to be a paramedic and 
practiced firefighting skills in 
controlled live fires to be a firefighter. 

NOISY, WET ENVIRONMENTS
Noise, confusion, sirens, shouting, 

and flashing lights are par for the 
course at most emergency sites. First 
responders such as police, EMTs, 
and firefighters must keep calm, stay 
focused, and remember to follow 
protocol. Sometimes, that’s easier 
said than done. For Steele, staying 
on task during a crisis situation isn’t 
his biggest challenge. It’s his constant 
battle with the bane of most hearing 
aid wearers: moisture.

Steele tries to avoid moisture 
whenever possible. But in high-
pressure situations, it’s difficult not 
to sweat. And, of course, firefighters 
work directly with hoses and water 
all the time. Plus many accidents 
and emergencies occur during less-
than-ideal weather in the first place. 
“Working a wreck on the interstate 
in the pouring rain can, and does, 
present huge challenges for hearing 
aids,” Steele says.

When the background noise is 
too great, his hearing aid gets wet, 
or he is faced with the surprise of a 
dead hearing aid battery, Steele relies 
on his partners to gather patient 
information and take readings. Fire 
scenes, however, tend to level the 
playing field. As Steele says, everyone 
has trouble hearing over the roar of 
engines and pumps, spraying water, 
and other equipment.

Although his hearing aid helps him 
in most situations, Steele also relies 
on lip-reading. This in itself presents 
its own set of challenges, requiring 
Steele to be facing the person talking 
to him. In a first responder’s line of 

work, that could mean an ambulance 
driver, a fellow firefighter, a police 
officer, a patient or patient’s family 
member, or an emergency room 
nurse or physician. 

Steele says his colleagues are 
encouraging, helpful, and always 
willing to step in on the things he 
has trouble with, such as checking 
blood pressure with a stethoscope. 
He estimates that he has responded 
to more than 1,000 fire calls in his 
career and more than 10,000 medical 
calls, with perhaps 150 of the latter 
considered critical patient calls. 

He also serves as the fire and 
rescue contact for the Association of 
Medical Professionals with Hearing 
Losses (AMPHL), an organization 
that offers information, advocacy, 
and networking opportunities for 
individuals with hearing loss who 
are in, or interested in working in, 
healthcare fields. (See “Advocacy and 

Networking,” page 43.)
“I was looking for advice on 

hearing aid use as a paramedic and 
found AMPHL in an online search,” 
Steele says. “They had almost all the 
advice I was looking for and plenty 
of opinions and resources. Now, 
when someone has a question about 
getting over a particular hurdle, they 
contact me and I attempt to offer the 
best answer I can.”

One thing Steele has learned from 
AMPHL is that he is not alone. “I 
have found since I showed up at 
work with my hearing aid that there 
are many people in this industry 
with hearing damage and loss, 
possibly due to sirens and long hours 
around diesel engines running at fire 
scenes,” he says. “But many lack the 
finances needed to purchase hearing 
aids, or possibly they are afraid 
they’ll be forced out of work.... I 
hope that one day we can make fire 
and all emergency service jobs more 
easily accessible for those of us with 
hearing loss.”

AN ER DOCTOR’S STRATEGY
About 40 miles west of where Steele 

works as a firefighter and paramedic, 
Chet Gentry, M.D., is on duty in the 
emergency room at White County 
Community Hospital in Cookeville, 
Tenn. Shifts for ER personnel are 

12 or sometimes 24 hours long. 
Gentry works 12 to 16 emergency 
room shifts per month. When not 
in the ER, he serves as a hospitalist, 
a physician who sees other doctors’ 
patients for them when those 
patients are in the hospital.

Born with a severe bilateral hearing 
loss, Gentry, 50, wears behind-the-
ear hearing aids in both ears. His 
aids feature a programmable remote 
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hane Steele’s parents were both 
emergency medical technicians 
(EMTs), and his father has been 
with the local volunteer fire 
department for as long as the 

Sparta, Tenn., native can remember. 
“I was raised around fire engines and 
ambulances,” he says. “Hearing my 
parents discuss their day at work 
was always interesting dinnertime 
conversation.”

Steele says his career decision to 

be a firefighter and paramedic was 
“no big deal” to him or to his family.  
But Steele, who has a 90 percent 
hearing loss in his right ear and 40 
percent loss in his left, is one of a 
small minority of first responders in 
the U.S. with a verified hearing loss. 

The 29-year-old wears a hearing 
aid in his right ear only; for the 
moment, calcified bones in his left 
ear preclude the possibility of a 
hearing aid or surgery.  

As a paramedic/EMT, Steele can 
perform intubation, interosseous 
access (injection of fluids directly 
into bone marrow space), and 
administer advanced life support 
medication to try to revive a person 
in cardiac arrest. As a firefighter, he 
handles both interior and exterior 
firefighting, search and rescue, 
pumping the truck, and determining 
if a burning building is safe enough 
for the rest of the crew to enter.

Matters of Life and Death
First responders prove that the ability to  
save lives is not limited to the hearing.

By Amy Gross
Chet Gentry, M.D. (left), 

and Shane Steele
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for determining frequencies and 
settings depending on the hearing 
environment. While an EMT using 
hearing aids has to fight moisture, 
Gentry’s anathema is noise.

“If I find myself really anxious 
at work and I don’t know why, I’ll 
think about it and realize that I’m 
in a really bad sound environment,” 
Gentry says. He adds that he has 
learned to “stack the deck before 
going into the heat of battle.”

Like Steele, Gentry also depends 
heavily on lip-reading during 
chaotic and noisy situations. In his 
pre-physician days as a paramedic, 
Gentry learned numerous tricks that 
helped him to communicate, such as 
making sure he was sitting in a spot 
in the ambulance where he could 
face the patient, and having the 
ambulance driver turn the mirror so 
Gentry could see his lips.

Now as an ER doctor, it’s a little 
easier. Gentry says, “I do most of the 
talking. I also try to stand where I can 
see faces, and position myself nearest 
the person taking notes or writing on 
a white board.” He also relies heavily 
on assistive devices, including a 
stethoscope designed for the hearing 
impaired, which has earphones that 
fit over his hearing aids.

To make sure there is no 
miscommunication in the ER, 
Gentry has adopted a standard spiel 
with nurses, paramedics, or other 
hospital staff he is working with for 
the first time. It goes like this: “There 

may be times you think I’m ignoring 
you. It’s not that I’m ignoring 
you—I’m not hearing you. If you’re 
saying something important, get eye 
contact. Don’t hyperextend your lips 
or overtalk. I’ll tell you when I can’t 
hear you.”

In the operating room, the ability 

to read lips is lost because of surgical 
masks. Gentry, who practiced family 
medicine and obstetrics for 12 years, 
found when performing cesarean 
sections and other surgeries, he 
worked better with nurses with low-
pitched voices who stood on his left. 
Repeating orders and saying “Got 
it!” during surgery became standard.

Ironically, in Gentry’s high-
pressure job, where a bad or 
misinformed decision could literally 
mean the difference between life and 
death, most of his stress comes from 
dealing with people who are not 
even in the ER. “When a patient is 
in critical condition and I’m trying 
to get them stabilized, I may need 
to call a specialist at Vanderbilt 
[University],” he says. “Very often 
I’ll get someone with a heavy accent 
or just get a bad connection.” 

Either one is enough to stall vital 
communication between the two 
parties, and Gentry can’t afford to 
test the patience of a specialist when 
time is of the essence. “There have 
been times when I’ve just handed the 
phone to a nurse and said, ‘Please 
interpret for me,’” he says. “Even 
the most patient person has a limit 
to their patience. You learn to ration 
your requests for a repeat.”

ASSISTIVE TECHNOLOGY
Gentry attended medical school 

at Michigan State University and 
completed residencies in family 
medicine and obstetrics at the 
University of Virginia Hospitals 
in Charlottesville, and Roanoke 
Memorial Hospital in Roanoke. 
In college and med school, Gentry 
learned to tag team with friends 
to ensure his lecture notes were 
accurate. He discovered that by 
typing on a laptop rather than taking 
notes by hand he could watch the 
speaker’s mouth.

During his third- and fourth-
year medical school internships, 
Gentry was feeling lost, stressed, 
and worried that he wasn’t picking 
up everything that he should be. 
“Hearing-impaired people are used 
to not hearing everything,” he says, 
“and here I suddenly was among 
large groups of doctors, in a noisy 
environment, using the abbreviated 
language of medicine.”

It was then that he began his 
love affair with assistive technology, 
beginning with an FM system worn 
around the neck. “I would pick the 
person doing the most teaching in 
the group and give them the speaker,” 
Gentry says. The FM system had 
another use, he discovered: Gentry 
could send a friend to see his patients 
while he took progress notes. It 
allowed them both to see twice as 
many patients.

Although Gentry enjoys emergency 
medicine, he admits that family 
medicine is his “first love” and hopes 
to get back to that field some day. 
He actually considered going into 
ministry at one point, but chose 
family medicine because of the long-
term relationships family doctors have 
with their patients. “Family medicine 
puts you in a sacred and intimate 
place in medicine,” he says.  

Amy Gross is a staff writer.

Advocacy and Networking
Founded in 2000, the Association for Medical Professionals with 

Hearing Losses (AMPHL) provides information, advocacy, and 
networking opportunities for individuals with hearing loss who are 
currently working or who want to work in a healthcare field. AMPHL 
does not have members; instead, it has subscribers who pay a 
nominal annual fee for the ability to network with other hearing-
impaired medical professionals through message boards and 
the organization’s mentor list, which is sorted by geographical 
location and professional specialty.

According to Philip Zazove, M.D., AMPHL’s vice president, 
subscribers gain an invaluable trait: confidence in themselves. 
“By interacting with others like them, trading suggestions and 
other tricks that have helped people, and being able to point 
‘doubters’ to the website, all go a long, long way to supporting  
the subscriber’s belief that they can become a medical 
professional,” he says.

Although it started with just two medical professions, AMPHL 
now represents 12: audiologists, dentists, fire/rescue/emergency 
personnel, nurses, pharmacists, physical therapists, physicians, 
physician assistants, podiatrists, psychologists, respiratory 
therapists, and veterinarians.

In addition to providing advice from mentors in specific medical 
professions, AMPHL holds a conference every three years designed 
to promote networking, idea exchange, and socializing. The 2011 
conference was held in Portland, Ore., and the 2014 convention 
will take place in Austin, Texas. An exhibit arena allows attendees 
to experiment with new medical technology and assistive 
devices, such as transparent surgical masks and remote CART 
(Communication Access Realtime Translation), instant text that 
appears on a laptop and does not require an on-site captioner. 
For more information, see www.amphl.org. —A.G.

LIVING WITH HEARING LOSSLIVING WITH HEARING LOSS
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IN MEMORY OF A POLICE OFFICER

Anthony Wallace, one of the few legally 
deaf police officers in the United 

States, was killed in the line of duty in 
Alaska in August 2010. Wallace and a 
fellow officer, Matthew Tokuoka, were 
ambushed and killed by a single 
gunman in Hoonah, a tiny village in 
southeastern Alaska.

Wallace, who was 32 and known as 
Tony, attended Rochester Institute of 
Technology’s National Technical Institute for 
the Deaf (RIT/NTID), in New York, and graduated 

at the top of his class at the law enforcement 
academy in Fairbanks, Alaska. Wallace had 

high-frequency hearing loss and was said 
to be an expert lip-reader.

In a 2009 interview with RIT’s University 
News, Wallace was quoted as saying, 
“I have had tremendous support from 
my fellow police officers and have 
gained their confidence by proving 

every day that a person with my hearing 
deficiency poses no problems on the job. I 

have always believed that I could do the job 
of a police officer, and here I am.” —A.G.

This electronic stethoscope by Cardionics has 
earphones that fit over most hearing aids to allow 

hearing-impaired medical professionals to hear 
heartbeats and take blood pressure.

For Steele, staying on 
task during a crisis 

situation isn’t his biggest 
challenge. It’s his 

constant battle with the 
bane of most hearing aid 

wearers: moisture.
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Silence is bliss

Try Arches Tinnitus Formula™ 
for 90 Days
And discover the secret that’s helped 
thousands to reduce their tinnitus!

Or try Arches Tinnitus Combo Pack 
For 90 days of integrated tinnitus and stress 
support. Recommended by noted tinnitus 
authority Michael Seidman, MD, FACS

It’s not easy to tune out tinnitus. And if you’re like most, 

you’ve tried just about everything. Internet “miracle cures.” 

Prescription drugs. Even surgery. But have you tried 

Arches Tinnitus Formula? With clinically proven ingredients 

including a scientifically formulated ginkgo, Arches Tinnitus 

Formula reduces symptoms naturally. So you can keep your 

life moving forward. 

Order now online www.tinitusformula.com 
Call toll free 800.486.1237 

FREE SHIPPING OFFER: Order either 90 day trial  

and use or mention code: HHFREE

Arches_PatientAd.indd   1 6/8/11   9:54 AM

Hearing loss awareness gifts and  
cochlea-shaped jewelry

Listen With Your Heart

Visit www.audbling.com or call 
941-320-6167 to place your order.

https://www.facebook.com/AuDBling
https://twitter.com/#!/audbling

Discover True Sound

Call 800-726-0851 or Local: 
303-794-3928 to learn more!

“WOW! I can finally hear 
what I’ve been missing!”

•  Listen to TV or  
stereo system!
• Two year warranty!
•  30-day worry-free money 

back guarantee!

ADCO Hearing Products Inc.
4242 S. Broadway, Englewood, CO 80113

www.adcohearing.com

HEARING AIDS 101

By Ross Cushing, Au.D.
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Here’s How You Can 
Hear Better in Noise

Imagine being out at a restaurant 
with a group of friends and everyone 
is talking and laughing—everyone 
except you. You sit and strain to 
listen but you can’t understand what 
anyone is saying over the background 
noise of the restaurant.

You feel isolated even though you 
are surrounded by friends. You feel 
frustrated because it seems like no 
one else is having trouble hearing. 
You feel exhausted and stressed 
out from straining to hear. You feel 
embarrassed asking people to repeat 
nearly everything they say to you.

This situation may sound familiar 
to many people, but they may 
not realize that being unable to 
understand a conversation when 
there is a lot of background noise is 
among the first signs that a hearing 
loss might be present. New patients 
frequently tell me: “I can hear fine, 
I just have trouble when there is 
background noise.” Almost all of 
these people will end up having 
some degree of hearing loss and will 
be very good candidates for hearing 
aids. They also are candidates for 
additional help who may often be 
overlooked by the hearing healthcare 
professional.

The most practical baseline solution 
for hearing better in background 
noise is to use two hearing aids that 

have directional microphones, digital 
signal processing, and digital noise 
reduction. These hearing aids will 
help in a noisy restaurant because 
they will focus toward the person 
speaking and not on the noise of the 
crowd. They enhance speech as well 
as filter background noise.

This type of hearing device 
significantly improves the ability to 
hear in noisy environments and is the 
first recommended step to help. But 
those of you reading this probably 
already know that. So here are two 
other approaches that everyone with 
a problem hearing in background 
noise should be aware of.

First, you should know that 
auditory training works. Auditory 
training is essentially physical 
therapy for your brain; it requires 
active participation in various 
listening tasks.

There are two products available 
that I recommend for auditory 
training. One is called LACE 
(Listening and Communication 
Enhancement), a program by 
Neurotone (on DVD or online, from 
$79). A 2011 study in the journal 
Cerebral Cortex found that LACE 
showed “significant improvements 
in speech-in-noise” ability.

Hear Coach, by Starkey, is the 
other auditory training program. 

This is a free app for the iPad or 
iPhone. Hear Coach is a basic 
program for those interested in 
trying out auditory training, while 
using the convenience and ease of 
portable Apple devices. The suite of 
basic games is designed to sharpen 
cognitive and auditory skills.

Both programs have the ability to 
track your progress so you can chart 
your improvement over time. They 
teach you to “hear smarter” in noise.

Second, you should know that an 
FM system, or remote microphone 
system, can also help you understand 
speech in noisy situations. An FM 
system has a portable microphone 
that can receive an audio signal 
(speech) and transmit that signal 
directly into the listener’s hearing 
aids for a clear signal. 

FM systems are very small and 
work amazingly well, changing 
hearing in a noisy environment 
almost into hearing in a quiet room. 
The cost starts at a few hundred 
dollars and increases depending on 
the level of sophistication and type 
of hearing aids they are used with.

Ready to take the next steps? Try 
auditory training for a few weeks 
and consider an FM system to relieve 
your anxiety about hearing in noisy 
situations. 

Ross Cushing, Au.D., is the director of 
A&A Hearing Group, which has four 
offices in Maryland. Call 301.977.6317 
or  visit www.hearinmd.com for more 
information.

Auditory training is essentially physical 
therapy for your brain; it requires active 
participation in various listening tasks.
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Knowledgeable, caring staff committed 
to helping you find the right products 
and services to communicate freely and 
effectively without barriers. Assisted listening 
devices, hearing aid supplies, books, DVDs, 
and gifts available online or by phone.

www.adcohearing.com
800.726.0851 or 303.794.3928 

p. 45

www.advancedbionics.com
866.844.4327

p. 7

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. 45

Do you or someone you know have difficulty 
hearing on the telephone? With AT&T 
WebCapTel, the captions are displayed on 
a special telephone or on your computer 
screen, similar to how captions are displayed 
on your television.

captel.att.com
877.401.8668 

p. 22

AuDBling offers a wide variety of cochlea-
themed gifts. These products can be the 
perfect gift for anyone! Not only are they 
beautiful and fun to wear, they also are 
natural “conversation starters” about hearing 
loss. 

www.audbling.com
audbling@gmail.com 

p. 45

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. 23

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

p. 23

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.hearinghealthfoundation.org
info@hearinghealthfoundation.org 

866.454.3924

Hearing Health Foundation’s mission is 
to attain a lifetime of healthy hearing and 
balance through quality research, education, 
and advocacy. Hearing Health Foundation 
is proud to be the leading national source 
of private funding for basic and clinical 
research in hearing and balance science. 

Dedicated to Healthy Hearing
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www.noisyplanet.nidcd.nih.gov
800.241.1044

p. 45

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.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.

us.sonici.com
888.678.4327

p. 51

Sonic is a global provider of superior hearing 
solutions. We are passionate about quality, 
technology, and improving lives through 
enhanced hearing. We are dedicated to 
the growth and success of our hearing 
healthcare partners.

www.soundaid.com
800.525.7936

p. 14

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.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

MARKETPLACE

Energizer® Hearing Aid Batteries

EZ Turn & Lock makes for easy insertion and 
secure packaging. 100 percent recyclable 
packaging helps make for a better planet. 

Energizer, card graphics, and other marks are trademarks of Energizer.

www.energizer.com
800.383.7323

p. 5

™

www.hamiltoncaptel.com
888.514.7933

p. 9

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.harc.com
800.445.9968

p. 39

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. 14

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.houseresearch.org
213.353.7013 

p. 19

House Research Institute’s 27th Annual 
Family Camp takes place June 1–3, 2012, at 
Camp Hess Kramer in Malibu! The weekend 
program provides fun and educational 
activities for families impacted by a pediatric 
hearing loss.

 

www.macksearplugs.com
 586.427.7560

p. 46

America’s #1 doctor-recommended ear 
plug brand. The Mack’s line of products 
also includes sleep masks, ear drying aids, 
lens wipes, and earwax removal systems. 
Mack’s —your trusted hearing protection 
source since 1962.

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.oticonusa.com/children 
p. 11

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.hearinghealthfoundation.org
info@hearinghealthfoundation.org 

866.454.3924

Hearing Health Foundation’s mission is 
to attain a lifetime of healthy hearing and 
balance through quality research, education, 
and advocacy. Hearing Health Foundation 
is proud to be the leading national source 
of private funding for basic and clinical 
research in hearing and balance science. 

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:
Erin K. Purcell, Ph.D. 
Kresge Hearing Research Institute, 
University of Michigan

BIO:
Purcell received a Bachelor of Science in biomedical 
engineering from Michigan Tech University in 2001 and 
her Ph.D. in biomedical engineering from the University 
of Michigan in 2008. She has been a research fellow at the 
Kresge Hearing Research Institute at the university since 
2009, and is currently training in sensory neurophysiology. 
She is a 2011 Hearing Health Foundation grant recipient.

IN HER WORDS:
I am working on using stem cells to regenerate 
auditory nerves. I am particularly interested in treatments 
that affect the function of those cells—that is, ones 
that alter their response to a stimulus. Our lab is also 
interested in the signals that promote connections 
between nerve cells and the auditory brainstem since 
this knowledge might help us regenerate auditory nerves 
with stem cells.

My hope is that the work will lead to a 
regenerative therapy that can be used in the clinic. 
Secondly, I hope that some of the treatments that we 
apply to the stem cells in order to derive auditory nerve–
like cells will yield insight into the factors that influence 
the function of those cells. My hope is that these 
treatments will be relevant for treating certain forms of 
hearing loss.

I was born in 1978 in a town located in the far north 
of Michigan near Lake Superior. I return to Houghton, 
my hometown, often to visit family and friends, and I 
enjoy the scenic beauty and outdoor activities there. My 
husband and I recently took our two young kids skiing for 
the first time. We love to take trips, and to make the most 
of the time together while our kids are young.

Hearing loss runs in my husband’s side of the family. 
But I really became interested in science during high 
school. I had heard about a new field that combined 
biology and engineering from a friend. There were 
relatively few undergraduate bioengineering programs 
at that time, but it happened that Michigan Tech offered 
one in my own backyard. 

I spent a summer doing research at the 
University of California at Berkeley. That experience 
during my undergraduate years was the first opportunity 
I had to design and conduct my own experiments, and it 
solidified my interest in pursuing scientific research  
as a career.

After starting graduate school at the University 
of Michigan, I became interested in neural regeneration 
and neural stimulating and recording devices, like the 
cochlear implant. 

I have had the opportunity during my 
postdoctoral appointment to mentor students and teach 
while actively pursuing my research, and I intend to 
pursue a faculty career in science in an academic setting.

My goal is to develop therapies that translate 
into the clinic. I grew up with a mother who had early-
onset Parkinson’s disease, and so the need to rapidly 
advance available therapies is always present in my mind.   

—Andrea Delbanco, Senior Editor




