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Tinnitus and hearing 
loss are the top service-
related disabilities 
among U.S. service 
members and veterans, 
according to the 
Department of Veterans 
Affairs’ Annual Benefits Report 
for Fiscal Year 2012.

Tinnitus is the most common 
disability among veterans who 
served in the Gulf War and in the 
ongoing global war on terror.

The number of veterans 
diagnosed with service-
connected tinnitus is estimated 
at 1.5 million, according to 
the nonprofit group Disabled 
American Veterans.

nearly 1 in 5 high school students 
reported experiencing constant tinnitus, 
according to a 2013 Belgian study 
published in the journal PLoS One. 
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stAtistics

Nearly 15 percent of the U.S. population, or  
more than 45 million people, experience 
tinnitus, according to the Centers for Disease 
Control and Prevention (CDC). 

About 20 million people have chronic, bothersome tinnitus.

Roughly 2 million people have extreme, debilitating tinnitus.

Tinnitus is not a disease itself. It is a symptom of another health 
issue, and is most often associated with hearing loss, according to 
the American Tinnitus Association. 

Million

Risk factors for  
tinnitus include age  
and noise exposure, 
according to a 2010 study 
in the American Journal 
of Medicine. People who 
work in industries with 
loud work environments—
such as the military, 
music, agriculture, mining, 
construction, manufacturing, 
and transportation—or who 
engage in loud recreational 
activities, such as motor sports 
or hunting, are at higher risk 
for tinnitus. Those who have 
a history of depression or 
anxiety are also more likely to 
experience tinnitus.  

Tinnitus by the Numbers
Tinnitus is the perception of sound in the absence  
of an external, acoustic source. It is also commonly  
referred to as ringing in the ears, but it can also  
sound like buzzing, whistling, or hissing.

For references, please see hhf.org/fall2015_references.
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hhF takes action
In response to a Centers for Disease Control and 

Prevention (CDC) report that excluded hearing loss as a 
disability, HHF created a Change.org petition that was sent 

to the White House 
Office of Public 
Engagement. As of 
mid-September, the 
online petition has 

gathered more than 8,000 signatures—and counting. In 
an email exchange with Arlene Romoff, a past president 
of the Hearing Loss Association of America’s New 
Jersey chapter, the CDC said the report was based on an 
established national telephone survey “that doesn’t reach 
people with hearing loss.” HHF is requesting that the 
CDC’s survey methodology be adjusted and that a new 
survey be conducted to include those living with hearing 
loss. Get a link to the petition at hhf.org/blog?blogid=158, 
and check for updates at hhf.org. 

meet new hhF board chair elizabeth 
Keithley 

In October, Elizabeth 
Keithley, Ph.D., a longtime 
member of HHF’s board of 
directors, will become its 
chairperson. She replaces 
Shari Eberts, who served as 
chairperson since fall 2011 
and who remains on the 
board. Keithley is a professor 
in the department of surgery and otolaryngology at the 
University of California at San Diego. Her connection 
with HHF began 20 years ago when she was asked to 
review Emerging Research Grant (ERG) applications, 
and she continues to be a staunch supporter of HHF’s 
mission of funding promising science. “The best path to 
achieving a world where everyone can hear is to continue 

bringing new people and their new ideas into the field of 
hearing and balance research,” she says. 

cantor turns 
a tragedy Into 
positivity With Its 
9/11 charity day

Ice hockey great Mark 
Messier acted as HHF’s 
ambassador at Cantor 
Fitzgerald’s (and affiliate 
partner BGC Partners’) 
Charity Day, held 
annually in New York 
City on September 11.

 All revenue from trades made by brokers and celebrity 
guests on Charity Day is donated in memory of the over 
700 employees who died in the 9/11 World Trade Center 
attack. This year’s event raised $12 million for dozens of 
select charities worldwide. HHF is very appreciative of 
the global financial services firm’s support of our mission 
to prevent and cure hearing loss and tinnitus. 

hhF board member shari 
eberts Is an oticon Focus 
on people award Finalist

The Oticon Focus on People 
Awards recognize outstanding 
people with hearing loss who are 
helping to show that hearing loss 
does not limit a person’s ability to 
make a positive difference in their families, communities, 
or the world. HHF’s Shari Eberts was one of three finalists 
in the advocacy category; in total there are four categories 
and 12 finalists. Online voting closed September 18, 
and winners will be announced in October. Check for 
updates at hhf.org.

team hhF Walks for hearing

Team Hearing Health Foundation participated in the 
Hearing Loss Association of America’s Walk4Hearing 
event in New York City on September 27. Team captain 
Shari Eberts, along with HHF CEO Claire Schultz, 
HHF communications and programs associate Laura 
Friedman, and their family members all joined the walk 
and raised funds for both organizations. 

HHF neWs

News

Like us on facebook

foLLow us on twitter 
@HearingHealthfn
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here are many underlying factors that can lead to 
  tinnitus, some you may have never considered. 
Trying to decide which treatment strategy is right for you 
without first determining the underlying causes may lead 
to lost time and money, and increased anxiety.

I have been treating tinnitus for more than 20 years, 
though I admit that when I first began, I only had a 
cursory understanding of it. Over the years, tinnitus 
has become my passion. One patient in particular drove 
my desire to better understand the condition, a veteran 
who experienced chronic, bothersome tinnitus ever since 
serving in World War II. After clearing him of any tumors 
or medical issues, an otologist (a medical ear specialist) 
prescribed a common drug to reduce the constant 
buzzing. Unfortunately, the medication exacerbated the 
patient’s tinnitus, and it began affecting his daily life. But 
I am happy to report that he is doing much better, based 
on a tinnitus plan based squarely on his needs.

This is because I’ve learned that in most cases there is 
something that can be done about tinnitus. Some patients 
experience full relief, others partial relief, but all gain a 
better understanding of what may be causing their tinnitus. 

The first step is getting a full evaluation by an 
audiologist. The evaluation includes an audiogram (a test 
of your hearing) as well as other tests to evaluate the type 
and degree of any hearing loss or other anomaly in the 
auditory system. If the audiologist determines there is a 
medical basis for the sound you are hearing, you will be 
referred to an ENT (ear, nose, and throat medical doctor). 

In the course of a day, I might see three or four tinnitus 
patients. Each will have different causes for his or her 
tinnitus, and consequently different solutions. But in 
most cases I find there are at least two factors that trigger 
the tinnitus, and sometimes more: 

The auditory pathway: The auditory pathway starts 
at the pinna (the outer ear) through the middle ear and 
inner ear (cochlea), up the eighth cranial nerve to the 
temporal lobe. Sound waves are carried from the ear and 
transferred to the brain. Any disturbance of this pathway 
can cause or trigger tinnitus.

checklist 
❑   Do you have any noise damage, or are you being 

exposed to moderate to severe noise at work or in 
your recreational activities?

❑   are sinus issues or allergies affecting your 
Eustachian tube function?

❑   are your ears clear of any debris? Can an ear 
infection be ruled out?

❑   Can any damage to any part of the ear be identified?
❑   Do you have symptoms of Ménière’s disease, or is 

the doctor aware of any anomalies past the cochlea 
and up the brainstem?

Most tinnitus patients have at least some damage to 
the cochlea in the higher frequencies, which can be 
the underlying cause of their tinnitus. If a standard 
audiogram does not show damage, ask to have a test  
of the ultra-high frequencies performed. Testing to  

DeteRMine
          tHe

Il
lU

St
rA

tI
o

N
 C

re
d

It
: @

IS
to

C
k

PH
o

to
.C

o
m

/k
U

o
 C

H
U

N
 H

U
N

G

T

HeARinG HeALtH

It is essential to identify the 
underlying causes of your tinnitus 
before devising an appropriate 
treatment plan.
By Barbara Jenkins, Au.D., BCABA
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support a cure: hhf.org/donate

12 kHz (kilohertz) should be sufficient. 
The auditory pathway does not work in isolation. The 

brain is a complex combination of multiple pathways that 
intersect and interact with one another. Just as many things 
can cause a headache, many things can cause tinnitus. 

Somatic (elsewhere in the body) and/or neuromuscular 
factors: Many patients have discovered that their tinnitus 
is exacerbated by neck or jaw tension. I check to see if 
movement of the jaw, shoulders, or other tense areas 
increases, decreases, or changes the dynamics of a patient’s 
tinnitus. If this is at least partially to blame, I send the 
patient to a special massage therapist trained in tinnitus 
abatement. One lucky patient had a complete remission 
of her tinnitus after just one visit!

checklist
❑   Has a dentist ever told you that you grind your 

teeth or that you have TMJ (temporomandibular 
joint disorder, a problem with the jaw or jaw joint)?

❑   Do you suffer from tension headaches or experience 
pain in the neck, shoulder, or back?

❑   Do you have arthritis in the neck area, or have you 
had back surgery?

❑   are you stiff or sore, or do you have a reduced 
range of motion?

Ask your audiologist for a referral to a physical therapist 
or massage therapist experienced with tinnitus assessment. 
The therapist can identify trigger points that change your 
tinnitus and give you home exercises to decrease the 
irritation over time.

Chemical agents: Unfortunately, there are hundreds of 
drugs and chemicals that can have a toxic effect on the 
delicate structure of the ears. Sometimes the damage is 
temporary, but it can often be permanent. Tinnitus is one 
of the most common side effects of ototoxic medications.

checklist
❑   Did the tinnitus begin within a few weeks or months 

after starting a new medication?
❑   are you on more than one medication that has 

tinnitus as a side effect?
❑   Do you eat or drink things (e.g., sugar, MSG, caffeine, 

alcohol, or tobacco) that exacerbate your tinnitus?
❑   Go over a list of your medications with your 

audiologist or doctor, and find out which are more 
likely to be exacerbating your tinnitus. 

One patient suffered from severe tinnitus for two years. 
She had been to two ENT doctors and a neurologist trying 
to find a solution. As we were evaluating her medication 
list, I noticed that her tinnitus had begun shortly after she 

started taking a commonly prescribed medication. With 
the blessing of her primary care physician she stopped 
using it. Three days later she called to say that her tinnitus 
had completely resolved; a month later, it was still gone. 
Although this level of success is rare, even a mild decrease 
in ototoxicity should be attempted whenever possible.

Excessive stress or lack of sleep: The part of the brain 
that regulates your anxiety, the amygdala, has the capacity 
to increase tinnitus levels in patients under emotional or 
physical stress, or during times of exhaustion.

checklist
❑   Were you under increased stress at the time or just 

prior to the onset of your tinnitus?
❑   Do you tend to focus on your tinnitus more than 

you think you should?
❑   Do you get at least six hours of sleep each night?
❑   Does your tinnitus seem to decrease when you are 

relaxed or on vacation?
❑   Does the tinnitus increase after a hard day at work 

or following emotional events?
❑   Is the tinnitus worse at night, in the middle of the 

night, or in the morning?

The ability to regulate how you respond to your tinnitus 
is one of the best indicators of how successful you may 
be at coping with it over the long term. Learning how to 
control your emotional response to your tinnitus—instead 
of letting your tinnitus control you—is one of the most 
important factors in starting a tinnitus abatement program.

Everyone’s tinnitus is different. It is necessary to look 
at the auditory, neuromuscular, chemical, and emotional 
aspects of your health in order to fully understand the 
underlying causes, triggers, and exacerbating factors that 
contribute to your tinnitus. Then you will be better armed 
to determine the treatment strategy that is best for you. 

See the next story, “Tuning Out the Noise,” page 10, 
for how the military treats tinnitus in veterans. 

share Your storY: 
Do you have tinnitus? Tell us your coping methods at 

editor@hearinghealthmag.com.

Staff writer Barbara Jenkins, Au.D., BCABA, has three 
decades of hospital and clinical experience in treating patients 
with hearing loss and tinnitus. 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 advancedaudiology.com.
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Ringing. Buzzing. Whistling. RoaRing. No 
matter what it sounds like, tinnitus affects roughly 
50 million Americans to some degree, and many are 
veterans. The number of veterans diagnosed with service-
connected tinnitus is estimated at 1.5 million.

“Tinnitus affects 10 to 15 percent of adults in the United 
States. It is a common service-related disability among our 
military veterans,” says Sujana S. Chandrasekhar, M.D., 
of the American Academy of Otolaryngology–Head and 
Neck Surgery (AAO-HNS). “Yet despite its prevalence 
and effect on quality of life, prior to this there weren’t any 
evidence-based guidelines about managing tinnitus.”

Chandrasekhar frequently treats veterans for tinnitus 
through the Department of Veterans Affairs (VA) and 
has worked to help produce the very first clinical practice 
guidelines on tinnitus. An AAO-HNS panel composed 
of clinicians and methodologists have made strong 
recommendations that physicians distinguish patients with 
bothersome tinnitus from patients with non-bothersome 
tinnitus through a comprehensive audiologic exam.

Persistent, bothersome tinnitus is described as noise 
that prevents sleep or the ability to concentrate. These 
symptoms leave patients more vulnerable to other mental 
health problems, such as depression or anxiety. “About 20 
percent of adults who experience tinnitus require clinical 
intervention,” Chandrasekhar says.

The guidelines also recommend against prescribing 
antidepressants, anticonvulsants (which prevent or 
reduce seizures), or various dietary supplements in the 
treatment of persistent tinnitus. Hearing aid evaluations 
are recommended for those patients who experience 

documented, bothersome tinnitus associated with 
hearing loss. While acupuncture has been suggested as a 
treatment method in some circles, the panel offered no 
conclusive recommendation.

There is no cure for tinnitus, but these new guidelines, 
incorporated with both new and old treatment options, 
aim to help patients learn to self-manage their condition.

Sound therapy has long been regarded as one of the 
most successful ways to treat tinnitus. External sounds are 
used to reduce the perception of tinnitus noise, and this 
helps the patient diminish their own response. Workbooks 
provided by the VA teach patients to try three different 
kinds of sounds for this method: “soothing” sounds to 
relieve stress; “background” sounds to decrease awareness 
of tinnitus; and “interesting” sounds that help shift focus.

This practice has been in use for more than 30 years. 
Between 60 percent to 90 percent of patients report relief 
from their symptoms.

New to the VA is a sound-therapy system called 
SoundCure Serenade. The device uses soft tones, known 
as S-tones, to offer relief. The research suggests S-tones 
help to suppress symptoms.

According to The Hearing Journal, “The mechanisms 
underlying tinnitus suppression are different from 
those in tinnitus masking. Masking attempts to divert a 
patient’s attention away from the tinnitus. Suppression is a 
physiologic process where sounds—in this case, patterned 
sounds—may likely be modulating the activity of the 
auditory cortex and interrupting tinnitus generation.”

Researchers at the University of California, Irvine, 
who study the use of S-tones have reported great success. 

MAnAGinG tinnitus
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Tinnitus is one of the most 

prevalent injuries among 

veterans. now clinical 

practice guidelines aim to 

diagnose bothersome tinnitus 

and offer treatment solutions.   

By Ashleigh Byrnes
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“Within 30 seconds, the subject started to experience 
some tinnitus suppression, and by 120 seconds reported 
being unable to hear his tinnitus,” the researchers claim. 
“This is an example of 100 percent suppression.”

Additionally, cognitive behavior therapy (CBT) is a 
form of treatment that can address some of the negative 
reactions brought on by tinnitus. Many patients can 
develop emotional responses to their symptoms, including 
frustration and anxiety. More serious cases can lead to 
sleep deprivation and depression, and some patients may 
also experience a form of post-traumatic stress disorder in 
relating the sound to certain distressing events.

CBT offers patients three ways to address these 
symptoms. By performing relaxation techniques, 
planning pleasant distraction activities, and altering how 
they think about their symptoms, many patients are able 
to cope with tinnitus with more positive outcomes.

Veterans who believe they are suffering from tinnitus 
should contact their healthcare provider for further 
evaluation.

“Any issue that affects a veteran’s hearing can impact 
his or her ability to sleep, perform a job, and interact 
with others,” says Marc Burgess, the national adjutant for 
the nonprofit advocacy group DAV (Disabled American 
Veterans). “It’s encouraging to see the VA working so 
hard to address this common—though challenging—
condition to improve the quality of life of veterans and 
their families.” 

This is reprinted with permission from DAV (Disabled 
American Veterans), a nonprofit veterans advocacy and 
assistance group founded in 1920. For more, see dav.org.

Get more resources for tinnitus, including types  
of treatments, at hhf.org/tinnitus. 

share Your storY: are you an active service 
member or a veteran with tinnitus? Tell us your story  

at editor@hearinghealthmag.com.

MAnAGinG tinnitus

Transcranial magnetic stimulation 
(TMS) is a therapy during which 
an electromagnetic coil placed 
against the head creates magnetic 
fields, or pulses, to stimulate nerve 
cells in the brain. While to date 
the Food and Drug Administration 
has approved TMS to treat only 
major depression, the therapy has 
garnered interest for its potential 
to treat other psychiatric and 
neurological conditions. According 
to MedPageToday columnist 
Joshua Cohen, M.D., there are 
more than 10,000 TMS studies—in 
2014, they were being published 
at a rate of 24 papers per week.

In the field of otolaryngology, 
scientists are examining whether 
repetitive TMS (rTMS) can treat 
tinnitus. But as a meta-analysis 
described in the May 2015 
European Archives of Oto-Rhino-
Laryngology, there has been a 
high variability in study design and 
outcomes. Difficulty measuring 
tinnitus and the need for true 

double-blinding (so that treatment 
administrators and patients do not 
know which treatment they are 
receiving) are two major issues that 
can cloud results.

A new study whose results 
appear in the July 16, 2015, 
issue of JAMA Otolaryngology–
Head & Neck Surgery seems to 
have overcome these obstacles. 
It measured tinnitus according 
to all eight accepted tinnitus 
assessment tools. The rTMS device 
manufacturer created a “sham” 
TMS coil that mimics the sounds 
and scalp sensations generated by 
the active coil, but produces much 
smaller magnetic fields that are 
unlikely to affect brain activity.  

Although the sample is small—
just 64 people who experienced 
tinnitus for at least a year—the 
study found that more than half of 
the patients who underwent rTMS 

for 10 consecutive days showed 
improvement in symptoms, both 
immediately following the last 
rTMS session and up to 26 weeks 
later, when the study concluded. 

The lead author of this study was 
Robert Folmer, Ph.D., an associate 
professor of otolaryngology–head 
and neck surgery at Oregon Health 
& Science University (OHSU). 
Significantly, he is also a research 
investigator with the National 
Center for Rehabilitative Auditory 
Research at the VA Portland 
Medical Center. Folmer’s OHSU 
and VA colleague Yongbing Shi, 
M.D., Ph.D., contributed to the 
study and was the coauthor of 
“Diagnosing Tinnitus” in the 
Summer 2013 issue of Hearing 
Health. Sarah Theodoroff, Ph.D., 
was also part of the research team. 
Folmer says an additional multisite 
trial is needed to refine protocols 
before rTMS can be offered as a 
clinical treatment for tinnitus. 

—Yishane Lee, Editor

tMs for tinnitus

support a cure: hhf.org/donate
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A uditory injuries are one of the top health and 
readiness issues for the military. Hearing loss and 

tinnitus are the most frequent permanent injuries, with 
more than 250,000 cases of noise-induced hearing loss 
(NIHL) and over 350,000 cases of tinnitus reported by 
the Department of Defense since 1991. New Department 
of Veterans Affairs (VA) claims related to hearing have 
been increasing roughly 15 percent each year.

Hearing is an absolutely critical ability on the 
battlefield. It is important for communication, detection 
and identification, and localization. A service member’s 
ability to localize sound can shave many crucial seconds 
off the time to acquire a visual target.

Unfortunately, the ability to detect and identify sounds 
can be compromised during combat operations in many 
ways: through temporary or permanent NIHL or other ear 
disorders, through the use of hearing protection devices, 
and through the presence of noise in the environment. 
But there is little quantitative data to tell us precisely how 
much hearing loss impairs performance.

At Walter Reed National Military Medical Center in 
Bethesda, Maryland, we have been conducting research 
to determine auditory fitness-for-duty standards, 
requirements for hearing protection devices, and 
guidelines for noise control engineering. 

The studies will help answer questions such as: How 
much hearing ability can a soldier lose before lethality is 
affected? Before survivability is affected? Before mission 
success is affected? How much hearing acuity must be 
preserved for safe operation? What is the cost/benefit 
ratio for noise protection?

We need this data to identify service members who can 
perform effectively in the force and to reassign those who 
may endanger themselves or others. 

Currently, U.S. Army hearing standards are primarily 
based on two tests, the pure-tone audiogram and the 
Speech Reception in Noise Test (SPRINT). 

But these tests are diagnostic, not functional, and their 
relationship to operational effectiveness is unknown. 
As a result, hearing-related issues account for a large 

Painting  
a Picture
Hearing loss simulators worn by players 
in paintball games are helping the military 
determine auditory fitness-for-duty standards 
and other important hearing health guidelines.

By Benjamin M. Sheffield and Douglas S. Brungart, Ph.D.
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proportion of service members’ medical records but 
relatively few separations from duty. 

Real-Time Hearing Loss Simulators
Our goal is to validate clinical speech-in-noise tests 

against real-world listening tasks. In order to reduce the 
complexity of testing, we are using real-time hearing loss 
simulation systems. We recruit trained operators with 
normal hearing, systematically degrade their hearing with 
the hearing loss simulation system, and then measure 
operational performance as a function of simulated 
hearing acuity.

In a study whose results we will be presenting in 
October (at the Human Factors and Ergonomics Society 
2015 International Annual Meeting in Los Angeles), we 
attempted to measure the impact of hearing acuity on 
performance in a field environment that required listeners 
to perform integrated combat tasks similar to those they 
would perform in actual combat environments.

We had groups of individual participants engage 
in simulated “paintball” combat in a rural, wooded 
environment while wearing immersive hearing loss 
simulation systems—in this case, a customized system 
by Sensimetrics Corp. The paintball format was single-
elimination, also known as last-man-standing—the goal 
being to eliminate all opposing players by marking them 
with paint and to be the last player remaining. Data was 
collected from 43 active-duty participants at two sites: 
Fort Detrick, Maryland, and the United States Military 
Academy at West Point, New York. 

Striking Results
Our results indicated that impaired hearing had a greater 

impact on the offensive capabilities of a soldier than it 
does on the soldier’s ability to survive in a simulated one-
on-one combat scenario. This was striking: While hearing 
loss clearly had a negative impact on lethality, which was 
defined as the number of opponents a participant was 
able to eliminate, even the most severe hearing losses had 
little or no impact either on their ability to outlast other 

participants or on the probability the participant would 
“win” a round by being the last man standing.

We believe participants with more severe hearing loss 
adopted a strategy to play more cautiously or to hide to 
increase their chances of survival, at the cost of greater 
aggressiveness against the other players.

However, in a true combat environment where fighting 
is done as a team rather than as an individual, a shift 
toward a more timid offensive posture by those with 
hearing loss could have a devastating impact on unit 
cohesion and overall mission capability.

Although this paintball test has limitations (the range, 
accuracy, and sound of the paintball marker differ 
markedly from an assault rifle and other firearms used in 
combat), it has successfully demonstrated the feasibility 
of the overall approach. Using real-time, wearable hearing 
loss simulation systems can help us measure the impact 
that impaired hearing has on performance in complex 
operational tasks like dismounted combat.

With this is mind, we have worked with the United 
States Marine Corps paintball team at Camp Pendleton, 
California, to expand the paintball-based research to 
include team tasks that require communication. Our 
results in these tasks are showing a greater impact on 
performance at lower levels of hearing loss than were 
observed in the last-man-standing experiments.

Next Steps
The next step in the research effort is to expand to more 

realistic training exercises utilizing trained squads who 
have experience working together as a team in dismounted 
combat, and using actual weapons (firing blanks) rather 
than paintball markers. We are currently working with 
Blanchfield Army Community Hospital and the 101st 
Airborne Division at Fort Campbell on an upcoming 
study using the Army’s Homestation Instrumentation 
Training System (HITS) as part of a squad-level tactical 
training exercise.

Using HITS and other technology, the data to be 
collected includes tracks of individual movement, shots 

ReseARcH

 
A clinical trial has been underway at 
Fort Jackson, South Carolina, using 
Army service members as subjects. 
Kathleen C.M. Campbell, Au.D., of 
Southern Illinois University Medical 

School, is testing the efficacy of 
d-methionine, a “micronutrient” 
naturally occurring in cheese and 
other foods, against hearing loss.  
The testing has reached Phase III,  

 
and if approved by the Food and 
Drug Administration, the drug, 
now delivered in a liquid form, 
would be the first approved to 
prevent hearing loss.

 hearIng protectIon In a drug?
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fired, accuracy, eliminations, etc. This provides a unique 
opportunity to expand our research to fully automated 
and highly accurate data collection in exercises that 
unfold over a longer period of time, cover wider terrain, 
and incorporate squad-level tactics. 

It also provides a beneficial training opportunity for 
our soldiers that emphasizes tactical communication 
and reinforces the idea that being able to hear and 
communicate effectively is crucial for mission success.

In other words, the study would also provide a valuable 
experience for our soldiers to practice accomplishing 
objectives when their hearing and verbal communication 
is impaired, either through hearing loss or from wearing 
hearing protection devices—something that is an 
unfortunate reality in combat and one that our soldiers 
need to be prepared to handle. 

Benjamin M. Sheffield is a research audiologist with 
the U.S. Army Public Health Command. He is currently 
assigned to the Audiology and Speech Pathology Center at 
Walter Reed National Military Medical Center, in Bethesda, 
Maryland, which serves as the Department of Defense’s 
flagship for clinical care and research in audiology and 
speech pathology. 

Douglas S. Brungart, Ph.D., the chief scientist at Walter 
Reed’s Audiology and Speech Pathology Center, serves as the 
interim director of research for the Department of Defense’s 
Hearing Center of Excellence.

Read more about the military’s approach to treating 
tinnitus on page 10, as well as other treatments online: 

hhf.org/progressive_tinnitus_treatment.  
share Your storY: are you an active service 

member or a veteran? Tell us your hearing protection 
story at editor@hearinghealthmag.com.
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Measuring CAPD
central auditory processing disorders (cAPD) 

have become more common in service members 
exposed to an explosive blast, according 
to a 2012 study published in the Journal of 
Rehabilitation Research & Development. those 
with cAPD have typical audiograms but have 
difficulty discerning speech in noise. current 
audiometric tools used by the military may not 
identify cAPD, another challenge in developing 
auditory fitness-for-duty standards.

HHF and the General Grand chapter Royal 
Arch Masons international support research 
in the area of cAPD through HHF’s emerging 
Research Grants program. Read about all of the 
2015 grantees on page 18.

The Hearing Center of Excellence’s mission includes 
protecting service members’ hearing, both on duty 
and off. It partnered with the Songs for Sound 
Hearoes and Hear the Music tours to spread this 
message at summer U.S. Air Force Thunderbirds and 
U.S. Navy and Marine Corps Blue Angels air shows 
featuring country music performances. A mobile 
hearing health unit on a specially decorated tour 
bus offered free hearing screenings. “The events 
have been hugely successful,” says HCE Executive 
Director Col. Mark Packer, M.D. The tour continues 
this fall; see songsforsound.com to learn more. 

hearIng protectIon, on dutY and oFF
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Most of what we read about hearing and aging has to 
do with hearing loss. For instance, hearing loss is 

connected with cognitive decline, in ways that researchers 
are working hard to better understand.

But other age-related changes affect how we use sensory 
inputs, such as hearing and vision, in our perception and 
thought processes. They alter which sensory processing 
options we rely on most. Although this happens without 
any conscious involvement on our part, it has a big impact 
on how we navigate the world. And we can manage it, if 
we understand what is happening and why.

Top-Down, BoTTom-Up
The terms “top-down” and “bottom-up” are commonly 

used by neuroscientists to describe the pathways that we 
use to process sensory information. Steven Pinker defines 
them in his book “The Language Instinct”:  

Bottom-up is perceptual processing that relies on 
extracting information directly from the sensory signal (for 
example, the loudness, pitch, and frequency components 
of a sound wave), as opposed to top-down processing, 
which uses knowledge and expectancies to guess, predict, 
or fill in the perceived event or message. 

In other words, bottom-up or sensory processing relies 
on external environmental cues and data; top-down or 
control processing relies on internal cognitive cues, such 
as context, expectations, and memory.

So, what happens as we age? 
In the case of hearing, we start using the bottom-up, 

sensory pathway more—the actual sounds we hear, their 
pacing, inflection, volume—to make a quick, first-pass 
interpretation. We rely less on thinking about what makes 
sense in that context or nuances of meaning. Call it the 
express-lane interpretation. 

According to Pinker, that’s what happens when we 
mishear song lyrics: “He is trampling out the vintage 
where the great giraffes are stored.” A top-down analysis 
would not have given us that interpretation, especially 
knowing the title, “The Battle Hymn of the Republic.” 
The bottom-up circuitry did what it could by matching 
the syllables, intonation, and sound signature—to give us 
“great giraffes” instead of “grapes of wrath.”

AcoUsTic DeTAil
Malte Wöstmann, of the Research School on 

Neuroscience of Communication at the Max Planck 
Institute for Human Cognitive and Brain Sciences in 
Leipzig, Germany, conducted trials demonstrating this 
difference; the results were published in 2015 in the 
journal Neuroscience. 

In Wöstmann’s research, two groups, one older (60 to 
70 years old) and one younger (20 to 30 years old), were 
given hearing exercises in a difficult listening situation 
(two simultaneous talkers). The audio input was adjusted 
according to differences in hearing ability. 

The older group showed greater dependence on the 
quality of external auditory data—what he terms “acoustic 
detail.” As the acoustic detail increased, the older group’s 
performance on the tests improved significantly more 
than the younger group’s. The older group depended on, 
and benefitted more from, audio data quality.

Wöstmann describes his findings in practical terms. 
”In everyday-life communication situations, the acoustic 
signal is often degraded,” he says. “Since older listeners 
are more dependent on the bottom-up acoustic signal, 
they suffer particularly from the degradation, and benefit 

Aging 
Brain

– The –

As we age, our brains become more 
reliant on environmental cues to process 

information. What happens when age also 
brings on hearing loss?

By Kathi Mestayer

– The –

Aging 
Brain
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greatly from better sound quality.”
For those with hearing loss, the impact is even greater. 

Susanne Passow, Ph.D., a postdoctoral researcher at the 
Department of Lifespan Developmental Neuroscience 
at the Technical University of Dresden, Germany, has 
gathered data and published extensively about these 
cognitive processes. 

“There is profound evidence that top-down control 
declines with increasing age due to structural changes 
in the frontal lobes and changes in connectivity in the 
relevant brain networks,” she says. 

“At the same time, hearing loss is one of the most 
common conditions of aging,” she adds. “Thus, older 
adults are challenged on both sides: bottom-up and top-
down.” Our resources for control processing and for 
sensory processing are both stretched thin.

THe QUAnDAry of BeHAviorAl Aging
In his 2008 report in the journal Gerontology on the 

use of assistive technologies, Ulman Lindenberger, Ph.D., 
the director of the Center for Lifespan Psychology of the 
Max Planck Institute for Human Development, Berlin, 
notes that the aging process presents tough choices for 
our brains. “In combination, these aging trends result 
in increasing demands on a decreasing resource, or the 
‘quandary of behavioral aging,’” the study says.  

In the January 2014 issue of the journal Trends in 
Cognitive Sciences, Lindenberger points out a related 
challenge—we can become too dependent on bottom-
up, external prompts. 

He writes, “When the environment provides prompts 
for action, older adults are more likely than younger adults 
to rely on these prompts, even when they do not need 
them and even when they hamper fluent performance.” 
This was shown in an experiment in which two groups 
were given the same puzzle-solving task; providing hints 
actually worsened performance. 

Lindenberger refers to the over-reliance on external 
data that comes with age as “outsourcing control to the 
environment,” as he put it in his October 2014 paper 
on the aging brain in the magazine Science. To make the 
best decisions based on the best data, and to stay focused 
on what matters, we need both types of brain processing.

How To BAlAnce Top AnD BoTTom
The answer is not necessarily to clutter our lives with 

pinging reminders, sticky notes, and other cognitive 
cues. In his book “The Shallows,” about how the internet 
affects the brain, Nicholas Carr writes that our use of 
the internet is a good example of how pervasive bottom-
up processes can become. “Every click we make on the 

web marks a break in our concentration, a bottom-up 
disruption of our attention,” he writes.  

But, Carr continues, “that doesn’t mean we can’t, with 
concerted effort, once again redirect our neural signals 
and rebuild the skills we’ve lost.” There are ways to keep 
both top-down and bottom-up pathways in shape.

Regarding his experimental results, Wöstmann points 
out that there is a positive take on the age-related 
differences he uncovered. “The good news is that it 
demonstrates that older listeners benefit more from a 
gradual increase in acoustic detail,” he says. 

Better-quality sound can make a difference, especially 
as we rely more on the bottom-up, sensory processing. 
That underscores the potential benefits of hearing aids, 
assistive listening devices, and related technologies. 
Hearing aids that change their settings automatically, 
depending on the listening environment—and as such 
provide real-time, adjusted input—prove useful here.

In addition, cochlear implants have been shown to 
offer cognitive benefits. In a May 2015 study in JAMA 
Otolaryngology–Head & Neck Surgery of 94 cochlear 
implant recipients between the ages of 65 to 85, the results 
showed improvement in cognitive functioning, notably 
long-term memory and speech perception in noise.   

There is also positive evidence that auditory training can 
improve auditory processing skills and related cognitive 
function. In an article in Hearing Health’s Winter 2014 
issue, Samira Anderson, Au.D, Ph.D., reported on how 
auditory training in older adults resulted in positive 
improvements in speech-in-noise perception, processing 
speed, and memory. A 2014 Emerging Research Grant 
recipient, Anderson had earlier published this research in 
the journal Frontiers in Systems Neuroscience.

Even though we cannot directly control the changes in 
our sensory pathways, we can work to keep our cognitive 
resources sharp, and to get the best-quality external data 
possible. Both are critical for our perception, thought 
processes, and quality of life. 

For references, see hhf.org/fall2015_references.

Staff writer Kathi Mestayer serves on advisory boards for the 
Virginia Department for the Deaf and Hard of Hearing and 
the Greater Richmond, Virginia, chapter of the Hearing Loss 
Association of America. She writes about the science of how 
our brains make sense of sound at BeaconReader.com. 
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share Your storY: Has your audiologist 
recommended auditory training for you? Tell us about 

the experience at editor@hearinghealthmag.com.
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centRAL AuDitoRY PRocessinG 
DisoRDeR

Four grants were awarded for 
innovative research that will increase 
our understanding of central auditory 
processing disorder (CAPD), an umbrella 
term for a variety of disorders that affect 

the way the brain processes auditory information. All 
four CAPD grantees are General Grand Chapter Royal 
Arch Masons International award recipients. 

Hari Bharadwaj, Ph.D., 
Massachusetts General Hospital

Project: A systems approach to 
characterization of subcortical and 
cortical contributions to temporal 
processing deficits in CAPD

Goal: To understand the 
physiological mechanisms that 

allow us to listen and communicate in noisy settings, 
thereby illuminating why different groups of individuals 

have difficulty in such settings, and to leverage this 
understanding to develop noninvasive objective tools 
that can be used in the diagnosis and stratification 
(“subtyping”) of a diverse yet overlapping set of 
communication disorders.

Andrew Dimitrijevic, Ph.D., 
Cincinnati Children’s Hospital 
Medical Center

Project: Sensory and cognitive 
processing in children with auditory 
processing disorders: behavior and 
electrophysiology

Goal: To address whether there are 
subtypes of CAPD arising from deficits of bottom-up 
or top-down processing. Bottom-up processing refers to 
how the sound signal is encoded up to the level of the 
brain (i.e., ear to auditory nerve through the brainstem 
and up to the brain). Top-down processing is what the 
brain does with that information and includes cognition 
and attention. Understanding the mechanism of the 
CAPD will help direct clinicians as to what intervention 
may be most appropriate. 

Beula Magimairaj, Ph.D., 
University of Central Arkansas

Project: Moving the science forward 
through interdisciplinary collaborative 
research integrating hearing, language, 
and cognitive science

Goal: To develop a sensitive and 
valid test that can serve as a front-end 

differential screening tool for children suspected to have 
CAPD. Such an assessment tool will be able to reliably 
characterize auditory processing and attention, language, 
and memory deficits that are known to coexist in some 
children diagnosed with CAPD. 

Kenneth Vaden, Ph.D., Medical 
University of South Carolina

Project: Adaptive control of 
auditory representations in listeners 
with central auditory processing 
disorder

Goal: To develop methods to assess 
the quality of speech representations 

based on brain activity and characterize top-down control 
systems that interact with the auditory cortex. The results 
of this study will improve the understanding of a specific 
top-down control mechanism and examine when and 

Presenting the 
2015 

Grantees
Since 1958, Hearing Health foundation has 
awarded more than 2,000 grants that fund 
emerging hearing and balance research. 
We are proud to announce that these 10 
Emerging Research Grant scientists who 

are working in the areas of central auditory 
processing disorder (CaPD), hyperacusis, 
Ménière’s disease, and tinnitus have been 

selected as this year’s researchers.

ReseARcH
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how adaptive control enhances speech recognition for 
people with CAPD.

HYPeRAcusis
Two grants were awarded that are 

focused on innovative research that 
will broaden our understanding of 
hyperacusis (diminished tolerance of 
loud sounds). Research that explores 
distinctions between hyperacusis and 

tinnitus is of special interest. Both hyperacusis grants 
were funded by Hyperacusis Research. 

Brad Buran, Ph.D., Oregon Health 
& Science University

Project: Neural mechanisms of 
hyperacusis in the inferior colliculus 
and cortex of ferrets with noise-
induced auditory neurodegeneration      

Goal: To develop effective 
treatments for hyperacusis (the 

diminished tolerance of loud sounds) and tinnitus (a 
persistent ringing in the ears) through the use of animal 
models that have normal hearing thresholds despite 
having auditory nerve damage. This will allow the 
examination of how hyperacusis, tinnitus, and difficulty 
understanding speech in noise have been reported even 
in individuals with normal auditory thresholds, and will 
determine whether the changes in neural responses may 
explain the perceptual effects of these hearing conditions.

Kelly Radziwon, Ph.D., SUNY 
University at Buffalo

Project: The relationship between 
pain-associated proteins in the 
auditory pathway and hyperacusis

Goal: To determine the relationship 
between pain-related molecules and 
inflammation along the auditory 

pathway and the perceptual experience of hyperacusis. 
Given that ear pain often co-occurs with hyperacusis, 
the most relevant biological markers of hyperacusis may 
be the expression of pain-related molecules found in the 
auditory system. This will be done using reaction-time 
measurements as a marker for loudness perception in rats 
trained to detect noise bursts of varying intensity.  
 
MénièRe’s DiseAse

Two grants were awarded for innovative research that 
will increase our understanding of Ménière’s disease, a 

disorder of the inner ear that causes episodic vertigo, 
tinnitus, and progressive hearing loss.

 
Wafaa Kaf, M.D., MS.c., Ph.D., 
Missouri State University

Project: Novel Ménière’s 
disease diagnosis: extratympanic 
simultaneous recording of ECochG 
and ABR to fast click rates using 
CLAD technique

Goal: To develop sensitive objective 
measures to confirm the current mainly clinical diagnoses 
of Ménière’s disease. The use of the new continuous loop 
averaging deconvolution (CLAD) algorithm to measure 
overlapping auditory-evoked responses may help identify 
the critical rate at which neural adaptation starts, as a 
marker for early diagnosis, differential diagnosis, and 
classification of Ménière’s disease.  

Kaf ’s grant is funded by The Estate of Howard F. Schum.

Frances Meredith, Ph.D., University 
of Colorado Denver

Project: The role of K+ 
conductances in coding vestibular 
afferent responses

Goal: To determine the underlying 
etiology of Ménière’s disease, which 
may include defects in ion channels 

and alterations in inner ear fluid potassium (K+) ion 
concentration. Studying ion channels present in both 
auditory and vestibular systems will reveal properties 
common to both systems and will increase understanding 
of their role in sensory coding and how their expression 
varies regionally. 

Meredith’s grant is funded by William Randolph Hearst 
Foundation through its William Randolph Hearst Endowed 
Otologic Fellowship.

tinnitus 
Two grants were awarded for innovative research that 

will increase our understanding of tinnitus (ringing or 
buzzing in the ears without an external source). 

Xiping Zhan, Ph.D., Howard 
University

Project: Dopaminergic activity in 
modulation of noise-induced tinnitus

Goal: To understand the 
mechanisms that generate tinnitus 
and modulate tinnitus-associated 

ReseARcH
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anxiety and depression using an animal model and 
focusing on dopaminergic activity in the limbic midbrain. 
The neurotransmitter dopamine and its receptors 
play an important role in human mood behavior. This 
project aims to find out how dopamine neurons are 

communicating with other 
neurons to contribute to 
tinnitus generation and to 
investigate how the functions 
of dopamine cells are 
modified during the 

development of tinnitus following noise exposures. 
Zhan’s grant is funded by the Les Paul Foundation.

  
Noah R. Druckenbrod, Ph.D., 
Harvard University

Project: Identifying roles for 
contact-dependent signaling between 
neurons and glia during axon 
guidance and synaptic targeting

Goal: To better understand the 
mechanism behind the precise 

synaptic connections between spiral ganglion neurons 
(SPNs) and hair cells in the cochlea that allow for sound 

transmission to the brain. Evidence is mounting that 
contact-dependent signaling between SGNs and Schwann 
cells (glial cells) are required for the normal development 
of inner ear neural architecture and hearing. This study 
will contribute to the understanding of auditory circuit 
formation and provide insight into what can go wrong 
when SGN–Schwann cell interaction is disrupted. 

Druckenbrod is the recipient of The Todd M. Bader Research 
Grant of The Barbara Epstein Foundation, Inc.  

The Emerging Research Grants (ERG) program 
fills a critical need for young researchers embarking 
on their scientific careers. It prepares these talented 
hearing and balance scientists for future funding 
from the National Institutes of Health, and each year 
HHF congratulates a new crop of alumni who have 
achieved that goal. To fund this promising research, 
see hhf.org/name-a-grant.

To learn more about the program and read more 
details about these 2015 ERG researchers and their 
funded projects, see hhf.org/2015_researchers.

ReseARcH
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C entral auditory processing 
disorder (CAPD) is the umbrella 
term for a variety of disorders 

that affect the way the brain processes 
auditory information. The outer, 
middle, and inner ears of individuals 
who have CAPD are generally typical 
in structure and function—the 
results of their pure tone audiograms 
do not reveal a hearing loss—but 
they are unable to fully process the 
information they hear. 

CAPD affects 5 percent of school-
aged children. Children with this 
condition cannot process what they 
hear in the same way other students 
do because their ears and brain do 
not fully coordinate.  Something 
interferes with the way the brain 
interprets sounds, especially speech. 
This leads to difficulties in recognizing 
and interpreting sounds, especially 
those used in spoken language. 

Individuals with CAPD have 
difficulty understanding a verbal 
message when listening to a speaker 
in the presence of background noise. 
It is thought that these difficulties 
arise from a dysfunction in the 
central nervous system—the brain.

Louis E. Bartrand (pictured below), 
the General Grand High Priest of the 

General Grand 
Chapter Royal 
Arch Masons 
International, 
details why 
the Royal Arch 
Masons have a 
strong interest 

in becoming a major funder of 
groundbreaking CAPD research.

“A Royal Arch Mason is taught 
to practice and espouse tolerance for 
all men and to become brothers in 
deed. Through active membership 
one obtains those things to which 
Royal Arch Masons aspire, which is 
to say companionship, brotherhood, 
and the opportunity for service in 
humanity’s name. 

Our members come from all walks 
of life, from the common man to 
the CEO. We have lodges, or local 
chapters, in each state and overseas. 
We have more than 120,000 Royal 
Arch Masons who are part of our 
organization in the U.S.

CAPD has been our major 
emphasis for over 40 years. Some of 
our members have family who have 
CAPD. While there is no formal 
connection to hearing loss within 
our membership, we do have typical 
problems with hearing loss among 
our youth and the aged. We also have 
a significant number of veterans who 
have hearing loss due to situations 
they faced while on active duty. At 
present veterans make up about half 
of our total membership in the U.S. 

Hearing Health Foundation 
briefed us several years ago [on 
the research it is conducting]. 
That briefing was compelling—
so compelling that we decided to 
support HHF in an attempt to find 
a cure for CAPD across the spectrum 
of age groups.

This year we are supporting 
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investigating cAPD The Masons Make a Mark
Since 2011, the General Grand Chapter Royal Arch Masons 

International has acted as a generous supporter of Hearing Health 
Foundation’s Emerging Research Grants (ERG) program. The Royal 
Arch Masons fund promising scientists working in the area of central 
auditory processing disorder (CAPD).

2015 

Hari Bharadwaj, Ph.D.

Andrew Dimitrijevic, Ph.D.

Beula Magimairaj, Ph.D.

Kenneth Vaden, Ph.D.

(Read about their funded project plans 
starting on page 18.)

2014 

Samira Anderson, Ph.D.  

Daniel Winkowski, Ph.D. 

Srikanta Mishra, Ph.D. 

2013 and 2014

Alan Kan, Ph.D.

2013

Ross Maddox, Ph.D.

Merri J. Rosen, Ph.D.

2012

Yoojin Chung, Ph.D. 

Elizabeth A. Dinces, M.D. 

Kirill V. Nourski, M.D., Ph.D.

2011

Edward L. Bartlett, Ph.D. 

Zhengqing Hu, M.D., Ph.D. 

Judith Kempfle, M.D. 

Erin K. Purcell, Ph.D. 

Hsiao-Huei (Juli) Wu, Ph.D. 

Read about the funded research by  

all of the scientists above at hhf.org.

four ERG researchers in the ERG 
program, bringing the total number 
of scientists we have funded via 
HHF to 18 [see the list above]. We 
like to hear about their work and 
use this information to keep all of 
our members informed. We enjoy 
Hearing Health magazine as it 
contains a great deal of information 
of interest to our membership.” 

HHf is grateful to the Masons 
for their ongoing support. To 

learn about becoming a funder 
of groundbreaking research, 
see hhf.org/name-a-grant. 
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In 2011 Hearing Health Foundation launched its groundbreaking Hearing Restoration Project. The 
HRP brings together top hearing scientists at leading institutions around the world through a unique, 
collaborative consortium model that encourages the sharing of data, insights, and expertise. Now we 
are seeing concrete results from this research that bring us ever closer to discovering a biologic cure 
for hearing loss and tinnitus. 

With three recently published studies detailed below, HRP consortium members Stefan Heller, Ph.D., 
Tatjana Piotrowski, Ph.D., and Andy Groves, Ph.D., demonstrate the significant inroads that the HRP 
has made toward understanding hair cell regeneration and its role restoring hearing in chicks and 
fish—and how to translate that ability in mammals, including humans.

Hearing Restoration Project 
Scientists Publish Findings

By Jeffrey Norris 

stanford School of Medicine scientists have discovered 
biological mechanisms that appear to play a role in 

the regeneration of cells in the inner ear.
Over a lifetime, these cells often are damaged or die 

due to oxidative stress, excessive noise exposure, or toxic 
drugs. The accumulated loss can significantly compromise 
hearing. Nearly one in four people ages 65 to 74, and 
half who are 75 or older, are candidates for hearing aids 
because of disabling hearing loss.

The discoveries could lead to new ways of evaluating, 
in animal models, experimental drug treatments intended 
to prevent hearing loss or restore hearing, and might 
even lead to methods for regenerating vital cells that 
have been lost, said Stefan Heller, Ph.D., professor of 
otolaryngology.

A paper describing the findings, as well as new 
methods to quickly link changes in cell function during 
development to molecular changes within cells, was 
published June 9, 2015, in Cell Reports. Heller is the 
senior author of the paper; postdoctoral scholars Jöerg 
Waldhaus, Ph.D., and Robert Durruthy-Durruthy, 
Ph.D., share the lead authorship.

Sound waves striking the eardrum cause vibrations that 
are transmitted through tiny bones in the middle ear to 
fluid within the snail-shell–shaped cochlea of the inner 
ear. Specialized cochlear cells in a region called the organ 
of Corti use hairlike sensors to detect the vibrations  
in cochlear fluid and then trigger nerve signals that are 
sent to the brain.

“Compared with other senses, we know very little about 
how hearing works,” Heller says. “The cells are rare. We 
have to crack open a bone to get to them. They perish 
quickly, so we must work fast.” There are 120 million 
retinal cells in a mouse eye, Heller says, but only 3,200 
hair cells in a mouse ear.

By using new techniques to rapidly and deeply probe 
individual cells, Heller’s team has begun to close the 
knowledge gap.

molecUlAr mysTeries
Many of the biophysical properties of hair cells are 

understood. Different hair cells along the cochlear spiral 
are tuned to respond to distinct ranges of sound frequency 
based on differences in their electrical properties. 
Frequency is encoded by the place and the properties of 
the cells’ locations in the cochlea. This understanding has 
led to the development of cochlear implants to restore 
hearing in deaf people.

Little is known, however, about the molecular biology 
that determines how hair cells develop at specific locations 
and how different electrical properties arise among hair 
cells specialized to detect different frequencies. This 

Gene Discoveries 
May Lead to Hair Cell 
Regeneration



Enjoy phone conversations confident  
you’ll catch every word! CapTel®  
Captioned Telephones show you  
captions of everything your caller says.

• Includes built-in answering machine 
•  Extra large display screen with  

 variable font sizes & colors 
• Includes free captioning service  
 (no monthly fees or contracts required)

CAPTIONED TELEPHONES 
THAT FIT YOUR LIFESTYLE.

IT’S YOUR 
CALL!

CapTel is a registered trademark of Ultratec.

NEW!
CapTel 2400i

Captioned Telephone
www.CapTel.com 
1-800-233-9130
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makes it difficult for scientists to envision strategies to 
regenerate the specialized cells or to prevent their death, 
particularly in the high-frequency region of the cochlea, 
where cells are more susceptible to injury.

Once hair cells die in a mature mammal, they are not 
replaced. But scientists have recently determined that a 
supporting cell type, called the inner pillar cell, has the 
potential to regenerate hair cells in newborn mice.

In its new study of 2-day-old mice, Heller’s lab team 
measured the activity of 192 genes. The researchers 
determined which genes were turned on, or “expressed,” 
in each of 808 hair cells and supporting cells from either 
the apex or base of the organ of Corti. They quantified 
this gene expression by measuring the amount of RNA 
produced from each gene.

The researchers identified patterns of gene expression 
that may determine whether inner pillar cells can give 
rise to new hair cells. Similarly, they discovered gradual 
changes in the expression of specific genes across cells 
that span the organ of Corti from its base to its apex that 
may be crucial for the establishment and maintenance 
of a population of hair cells that responds to a range of 
sound frequencies.

crUncHing THe DATA
Using powerful number-crunching software to analyze 

the large amount of genetic data, Heller’s lab team 
accurately identified the two known types of hair cells 
and the seven known types of supporting cells and created 
a computer-generated map of their locations within the 
organ of Corti. They did this using only the genetic data, 
but then used other previously known DNA sequences to 
independently verify the accuracy of the cell identification 
and mapping.

According to Heller, the strategy the researchers used 
to predict the spatial location of cells within the organ of 
Corti from gene-expression data also should prove useful to 
biologists who study other types of cells in different organs.

Rapid advances in single-cell gene-expression analysis 
are likely to supplant a standard technique called in-situ 
hybridization, according to Heller. The standard technique 
relies on labeled genetic probes to target individual genes 
one by one in order to identify specific cell types. The new 
approach of measuring hundreds of genes in parallel and 
reconstructing the organs in the computer appears to be 
more accurate and powerful.

“Molecular gradients play a key role in developmental 
biology, but in the past researchers depended on 
identifying gradients in one molecule at a time,” Heller 
says. “With these new techniques, we are identifying cells 

that, for example, have molecular characteristics of stem 
cells, by analyzing the expression of many genes all at 
once, and we know precisely where they are located.”

For the full paper, see hearinghealthfoundation.org/
lib/sitefiles/pdf/2015_Cell_Reports.pdf.

To read more about this research plan, see hhf.org/
hrp-consortium-projects-edge-heller-oesterle.

This story is republished with permission from the Stanford 
School of Medicine’s Office of Communication & Public Affairs. 
Stefan Heller, Ph.D., is a professor of Otolaryngology–Head 
and Neck Surgery and Molecular and Cellular Physiology at 
the Stanford Institute for Stem Cell Biology and Regenerative 
Medicine at Stanford University. Heller’s research was 
funded by National Institutes of Health grants DC006167 
and DC012250, the Stanford Initiative to Cure Hearing 
Loss, and Hearing Health Foundation’s Hearing Restoration 
Project. Stanford’s Department of Otolaryngology–Head & 
Neck Surgery also supported the work.  

In Hair Cell Regeneration, 
a Supporting Player’s 
Close-Up
The older we get, the less likely we are to hear well, 

as our inner ear sensory hair cells succumb to age or 
injury. Intriguingly, humans are one-upped by fish here. 
Similar hair cells in a fish sensory system that dots their 
bodies and forms the lateral line—by which they discern 
water movement—are readily regenerated if damage or 
death occurs.

ReseARcH

A neuromast sensory structure (green) of the zebrafish 
lateral line, which helps the fish detect water movement,  
is shown among surrounding cells (cell nuclei in red). 
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The world’s smartest custom 
hearing family
Give your patients top-rated sound quality, unparalleled connectivity and discreet  
design - all in a custom hearing aid. 

  • Industry-leading sound quality     

  • Broadest range of styles available, including our exclusive Microphone-in-Helix   

  • Direct streaming to an iPhone®, iPad® or iPod touch®

   • Tinnitus Sound Generator

  •  Complete personalization at your fingertips
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A new study in the July 16 online and August 10 print 
issue of the journal Developmental Cell, from Stowers 
Institute for Medical Research Associate Investigator 
Tatjana Piotrowski, Ph.D., zeroes in on an important 
component of this secret weapon in fish: the support (or 
supporting) cells that surround centrally located hair cells 
in each garlic-shaped sensory organ, or neuromast.

“We’ve known for some time that fish hair cells 
regenerate from support cells,” Piotrowski says, “but it 
hasn’t been clear if all support cells are capable of this feat, 
or if subpopulations exist, each with different fates.”

While mammals also have support cells, they 
unfortunately do not respond to hair cell death in the 
same way. So understanding how zebrafish support 
cells respond to hair cell loss may provide insight into 
how mammalian support cells might be coaxed into 
regenerating hair cells as well. Zebrafish are particularly 
amenable to studies of regeneration because transparent 
embryos and larvae render developmental processes 
visible and experimentally accessible.

Piotrowski and her team treated zebrafish larvae with 
the antibiotic neomycin, which kills hair cells, then 
monitored support cell proliferation in regenerating 
neuromasts for three days using time-lapse movies. 

“These single cell lineage analyses were tremendously 
time-consuming but very informative,” Piotrowski says. 
The study’s lead author, Andrés Romero-Carvajal, Ph.D., 
carefully kept track of every individual support cell’s 
location and behavior across different time-lapse frames.

The researchers determined that approximately half of 
the dividing support cells differentiated into hair cells, 
while the rest self-renewed. Self-renewal is an equally 
important fate, Piotrowski points out, because it ensures 
maintenance of a reserve force that, if necessary, can 
spring into regenerative action. 

The researchers also observed that lineage fate of 
support cells hinged on where they were located in the 
neuromast, as self-renewing cells were found clustered at 
opposite poles while differentiating cells were distributed 
in a random, circular pattern close to the center. 

Such distinct support cell locations were “strongly 
indicative of differences in gene expression,” Piotrowski 
says, so the team turned its attention to exploring some 
of the genes and signaling pathways involved. A study 
of gene expression patterns showed that members of the 
Notch and Wnt pathways were expressed in different 
parts of the neuromast, specifically the Notch members 
in the center and the Wnt members at the poles. 

To determine if and how these two pathways regulate 
each other, the researchers used an inhibitor to turn 

off Notch signaling in neuromasts. This halt in Notch 
activity mimics the halt known to occur immediately 
after neomycin-induced hair cell death. After inhibitor 
treatment, they saw transient upregulation of Wnt 
ligands in the neuromast center, along with support 
cell proliferation. The majority of the proliferating cells 
became hair cells.

“We found that Notch directly suppresses differentiation 
[of support cells into hair cells], and indirectly inhibits 
proliferation by keeping Wnt in check,” Piotrowski says. 
“Previously, others thought perhaps it was Wnt that had 
to be downregulated, to initiate regeneration. However, 
our data support the loss of Notch signaling as a more 
likely trigger.” 

Essentially, the process of restoring injured or dead 
hair cells in neuromasts is jump-started by the transient 
suppression of Notch, while its eventual reactivation 
restores the balance, ensuring that not all support cells 
answer the call to regenerate through proliferation and 
differentiation.

Piotrowski’s research is partially supported by Hearing 
Health Foundation through its Hearing Restoration 
Project (HRP), which emphasizes collaborations  
across multiple institutions to develop new therapies for 
hearing loss. 

By continuing to illuminate the intricacies of hair cell 
regeneration in zebrafish, she and her team are providing 
other HRP scientists with candidate genes and molecular 
pathways to probe in other models such as chicken and 
mice. Piotrowski hopes her lab’s findings in zebrafish may 
be extrapolated to mammals someday, to help provide 
basic insight needed to progress toward the ultimate goal 
of regenerating human inner ear hair cells. 

For the full paper, see hearinghealthfoundation.org/
lib/sitefiles/2015_Developmental_Cell.pdf.

To read more about this research plan, see hhf.org/
hrp-consortium-projects-piotrowski-raible.

This story is republished with permission from the Science 
Communications Office at the Stowers Institute for Medical 
Research, in Kansas City, Missouri. Tatjana Piotrowski, 
Ph.D., is an associate investigator at Stowers Institute for 
Medical Research as well as being a member of the HRP. 

In addition to funding from Hearing Health Foundation, 
Piotrowski’s study was also funded by the Stowers Institute 
and the National Institute on Deafness and Other 
Communication Disorders of the National Institutes of 
Health (award RC1DC010631). The Stowers Institute for 
Medical Research is a nonprofit, basic biomedical research 
organization dedicated to improving human health by 
studying the fundamental processes of life.
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For the full paper, see hearinghealthfoundation.
org/lib/sitefiles/pdf/2015_Frontiers_in_Cellular_
Neuroscience.pdf. To read more about this research 
plan, see hhf.org/hrp-consortium-projects-groves-
segil-stone.  

Andy Groves, Ph.D., is a professor in the Departments 
of Neuroscience and Molecular and Human Genetics and 
codirector of the Program in Developmental Biology at Baylor 
College of Medicine in Houston. This work was supported by 
Department of Defense grant DOD W81XWH-11-2-004 
(Groves), the Hearing Restoration Project (Groves, Heller), 
National Institutes of Health grant DC004563 (Heller), 
National Institutes of Health grant P30 DC010363 (Heller, 
coauthor John Oghalai of Stanford), and National Institutes 
of Health grant R01 DC014450 (Oghalai). 

YouR HeLP is ouR HoPe: These studies demonstrate 
the power of the HRP’s unique consortium model: 14 
scientific minds are funded, and work collaboratively, 
toward a common goal. Your support helps continue this 
vital research to find a cure for hearing loss and tinnitus in 
our lifetime. learn more at hhf.org/curing-hearing-loss.

ReseARcH

Taking Hair Cell 
Regeneration Down  
a Notch
By Andy Groves, Ph.D.

 

sensorineural hearing loss is most commonly caused 
by the death of hair cells in the organ of Corti, and 

once lost, mammalian hair cells do not regenerate. In 
contrast, other vertebrates such as birds can regenerate 
hair cells by stimulating division and differentiation of 
neighboring supporting cells.

During the development of the inner ear, newly born 
hair cells send signals to their neighbors that instruct 
them to not become hair cells, but to become supporting 
cells instead. Hair cells are the mechanosensitive cells 
of the ear. Supporting cells surround them and, as their 
name implies, physically support them and help regulate 
some of the properties of hair cells. 

One of these signals is an evolutionarily ancient 
pathway, the Notch signaling pathway. We and others 
have shown that if you block the Notch signaling pathway 
in the cochleas or balance organs of young mice, the 
supporting cells no longer get the message to continue 
being supporting cells, and instead they transform into 
hair cells. This process also happens during hair cell 
regeneration in birds: Supporting cells transform into hair 
cells, which then send a Notch signal to their neighbors 
and prevent too many hair cells from being formed.

These observations suggest that it might be possible to 
block Notch signaling in mature, deafened animals as a 
means of getting new hair cells to form. We performed a 
simple experiment to test this in progressively older and 
older animals. To our surprise, we found that once mice 
are more than a week old, blocking Notch signaling has 
no effect on the cochlea, and no new hair cells are made.  

We showed that this was due in part to components of 
the Notch signaling pathway being switched off in the 
ear as the animals get older. Viewed this way, the Notch 
signaling pathway can be thought of as a “scaffold”—it is 
used to allow the cochlea to be built in the first place, but 
is then dismantled once the cochlea becomes functional.

What does this mean? It suggests that inhibiting Notch 
signaling alone is unlikely to be an effective means of hair 
cell regeneration in mammals. It is possible that other 
factors will be required, and some HRP members are 
busy testing these other pathways right now. It will also 
be of great interest to understand how the Notch pathway 
is dismantled with age, and whether we can exploit this 
in future therapies.

Images of newborn mouse cochleas that were grown in a 
culture dish for 48 hours. The image on the left  (“No Block”) 
is a cochlea that received no drugs. The image on the right 
(“Notch Block”) shows a cochlea that received a drug that 
blocks the Notch pathway. Hair cells are shown in red with 
green marking the nucleus of each cell. We observed a 40 to 
50 percent increase in hair cells in the cultures in which the 
Notch blocking drug was used.

support a cure: hhf.org/donate
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Peter Barr-Gillespie, Ph.D., the scientific research director 
of the HRP, provides context and insight to news 
announcing gene therapy trials to treat hearing loss.  
Read his blog post here: hhf.org/blog?blogid=154. 
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Gift Guide
As smartphones, tablets, and other devices become ubiquitous, so have creative,  

attractive ways to wear, store, carry, and clean them. the line between technology 

and lifestyle gets blurred with these sleek, functional products, perfect for the gift  

and wish lists for most everyone, with or without a hearing loss.

 Happy holidays!

holIdaY

{ alarms, Watches, and clocKs }

Long a must-have for those with hearing loss, bed shakers 
now feature elegant styling, wireless connectivity, and 
smartphone app controls. The iLuv SmartShaker ($20, 
iluv.com) comes in five colors, has multiple alarm options 
(vibration, alarm tone, or both), and a battery that lasts 
up to a month. The SmartShaker app lets you set 10 
separate alarm times, view battery life, adjust snooze 
duration, and turn off the shaker.

Get vibration alerts for incoming calls, 
texts, and social media messages via the 
Pebble SmartWatch ($100, harriscomm.
com). See who is calling, decline calls,  
and read texts and email messages  
right on your wrist, without the need  
to take out your phone. You can also  
use SmartWatch with apps for fitness 

tracking and calendar reminders.

The Sonic Alert Rise ‘n’ Shine 
SBT625SS ($43, harriscomm.
com) is a compact size perfect 
for home or on the road. The 
dual alarm is great for couples, 
and the convenient USB port 
charges your phone while you 

sleep, eliminating the need for a separate charger.

{ cases and stands }

 The ACS Custom Revivo ($55, 
acscustom.com/us) is a 
portable and rechargeable 
electronic device that sterilizes 
and sanitizes hearing aids, 

high-fidelity earplugs, and any other in-ear devices that 
can be damaged by moisture buildup. Plus, the reusable 
desiccant packet changes colors to indicate it is saturated.

Eyn Smartphone Cases ($30, 
eynproducts.com) serve as all-
in-one storage solutions for 
cash, credit cards, keys, 
earplugs, and, of course, your 
smartphone, including the 
oversize Apple iPhone 6 Plus 

and the Samsung Galaxy S4 Android phone. Eyn (which 
stands for “everything you need”) includes a mirror inside 
that doubles as a stand; use the strap to carry it like a 
pocketbook.

FabTablets ($30, mypillowpets.
com) are bright, colorful plush 
covers in all sorts of designs 
that are perfect for anyone 
looking to add a little fun to 
their tablets while also 
protecting them. The covers 
have adjustable positioning 

settings and a lined inner case to guard against scratches.



PURO® KIDS HEADPHONES

Keeping Kids Safe with Healthy Ears®

Durable Aluminum Construction

Amazing Studio-Grade Sound at 85 dB 

Bluetooth Wireless and 18-Hour Battery Life

purosound.com
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HEADPHONES FOR KIDS  
(AND ONE FOR ADULTS)

As parents and audio engineers, 
the team at Puro Sound Labs—a 
Hearing Health Foundation Partner 
for Hearing Health—created 
Puro Kids Headphones ($80, 

purosound.com) to deliver safe, studio-grade sound 
in a sleek design. The volume is capped at 85 decibels 
(dB), the maximum recommended by audiologists. The 
18-hour battery life and high-end materials make this 
a pair of wireless headphones parents will covet (yes, 
adult-size headphones are planned!). 

The adjustable microphone on the 
Kidz Gear Headphones With Boom 
Microphone ($30, gearforkidz.com) 
combined with sturdy construction and 
quality components earned this product 
a spot in USA Today’s 10 Best Readers’ 
Choice Travel Awards, in the category of family travel 
essentials.  “A must for kids in the car or plane,” the wired 
headphones max out at 85 dB, and the microphone 
works great for video chats or language learning.

For adults, the Phiaton BT 100 NC Wireless Earphones 
($119, phiaton.com) feature active noise cancellation 
and a built-in microphone in a slimmed-down, 
water- and sweat-resistant package, making it ideal for 
commuting, phone calls, workouts, and travel.

Gift Guide

tecHnoLoGY

holIdaY

The exterior, soft-touch–silicone 
holder on the SmartSling lightweight 
travel bag ($25, bracketron.com) keeps 
your smartphone easily accessible and 
protected. The inside compartments 
are cushioned for tablets and more.

The Toddy Gear Aizuri Tech 
Pack ($23, toddygear.com) 
includes a 5x7-inch double-
sided microfiber cloth to clean 
and polish every kind of 
electronic device, from hearing 
aid exteriors and smartphones 

to eyewear and flat-screen TVs. The pack includes the 
Wedge, a microfiber-wrapped stand that supports as well 
as cleans your device. Other designs are available.

{ chargers } 

A compact, rechargeable device 
handy for the outdoors and 
emergencies, the Celestron 
Elements FireCel+ ($50, celestron.
com) is a portable power source for 

smartphones and personal electronics. Bonus: It features 
a hand warmer and a multimode flashlight, too.

Fully charged, the iLuv myPower 
10400 ($40, iluv.com) can power 
nearly any USB device 100 percent 
multiple times. The two USB ports 
allow for efficient charging of two 
devices at once; LED indicators show 
the remaining charge left in the battery 

pack. The built-in LED flashlight is useful in emergencies.

{ clothIng }
Tech lovers, frequent travelers, and anyone 
needing to carry spare batteries or chargers 
will have space for all of their essentials in 
the 42 thoughtfully engineered pockets on 
the Scott eVest Q.U.E.S.T. Vest for Men 
($145, scottevest.com). Details like an 
attached eyeglass chamois, detachable key 
holder with carabiner, wire management 

in the collar, front change pockets, and a giant back 
pocket are all designed with a proven “no bulge” weight-
management system. For extra durability, the fabric is 
Teflon-treated for water and stain resistance. 

UR Powered Sasha Women’s Gloves 
($58, urpowered.com) are made of 
genuine sheepskin leather with 
touchscreen-friendly spandex palms. 
Pre-curved finger construction and 
Thinsulate lining for flexibility and 
warmth means you can manipulate 

your smartphone or tablet’s touchscreens without ever 
having to take off your gloves in the cold.
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Learn more at http://fluxxaudio.com
or call us at 1.855.840.6231

Prevention is the cure

Noise Induced Hearing Loss

©2015 FLUXX Audio ISO 9001:2008 Certified

Irreversibleis

Fluxx Audio has a wide variety of custom
hearing protection products to keep your
kids safe from noise induced hearing loss.

FREE Catalog
www.harriscomm.com

(800) 825-6758

See website for details.
Satisfaction Guarantee: Free Shipping + Returns!

New Loud/Vibrating Clocks 
Perfect for at Home or on the Go!

These Sonic Alert clocks easily fit on your night table 
and in your suitcase. The 6V bed shaker and loud 
110dB alarm is sure to wake you up and the USB 

port charges your phone while keeping your night 
table clear of cords.

*phone not included

tecHnoLoGY

Gift Guide
holIdaY

Locate anything within seconds—keys, 
phones, purses, wallets, tablets, laptops, 
diaper bags, even pets—using TrackR 
($30, thetrackr.com). Attach the small, 

coin-sized TrackR device to a valuable item 
via adhesive or lanyard, and quickly locate it via the 
TrackR app. Powered by Bluetooth LE (low energy, 
to conserve battery life), TrackR will also send an 
alert if you leave without your keys in the first place.

Narrative Clip 2 ($199, getnarrative.
com) is a tiny “lifelogging” camera 
that automatically snaps 8-megapixel, 
wide-lens photos while you wear it. The 

weatherproof unit boasts 30 hours of battery life on 
a single charge, and you can easily view and share 
photos, thanks to built-in wireless connectivity.

unIque stocKIng stuFFers NEW TO HEARING LOSS?  
THE ONE BOOK YOU NEED

Former New York Times editor 
Katherine Bouton follows up her 
bestselling 2013 memoir “Shouting 
Won’t Help” with “Living Better With 
Hearing Loss” ($10 eBook, workman.
com), a practical guide to daily life 
with hearing loss, with advice on work, 
travel, and dating. Using an eBook format that allows 
for instant updates (it’s also available in paperback), the 
book offers a wealth of information about hearing tests, 
hearing aids, personal sound amplification products, and 
cochlear implants.

share Your storY: What’s on your wish list for the 
holidays? Which gifts have your loved ones with hearing loss 

appreciated? Tell us at editor@hearinghealthmag.com.

support a cure: hhf.org/donate



32  |  hearIng health  |  a publIcatIon oF hearIng health FoundatIon

LiVinG WitH HeARinG Loss

PH
o

to
S 

B
y 

St
eV

eN
 G

o
lS

o
N

By Terry Golson
  

I used to think that the lyrics “you don’t know what 
you’ve got till it’s gone” spoke directly to me. I first 
heard this sentiment sung by Joni Mitchell when I 

began to lose my hearing as a teenager. At first the decline 
barely registered. Two decibels a year. Three the next.

By my 20s I wore hearing aids. As my loss increased, 
technology improved, and new aids kept me in the 
hearing world. But even the best electronics can’t amplify 
sounds that the ear can’t process. Over time, voices that 
I once understood no longer had clarity. By the age of 
50, any sounds that were left to me were garbled, even 

with the most advanced hearing aids.
I’ve always pushed myself to stay in the hearing world 

and to not retreat. I went to conferences and asked 
for CART translations. I used a personal FM system. 
When I could no longer hear on the telephone, I tried 
captioning services. 

But all of the technical help out there couldn’t fix 
the core problem: I could no longer hear. Like the 
song said, what I had was gone. I couldn’t hear my 
son talk about his day over dinner. I couldn’t hear the 
receptionist at a hotel desk, or the announcement after a 
fire alarm went off in a public building. I was exhausted 
and tense from working so hard to navigate the world. 

After decades of coping with a hearing loss, the writer, now using cochlear 

implants, realizes how much sound provides input to make daily living easier. 

Lost 
and 

Found

With CIs in both ears, Terry Golson 
writes that she appreciates “the sheer  

gorgeousness” of sounds.
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I thought I knew what I’d lost—
my days were one challenging 
scenario after another—but  
I found out that the song was 
wrong. The lyrics should be: “You 
don’t know what you’ve lost till you 
get it back.”

In December 2010 a cochlear 
implant (CI) was placed in my left ear. A 
year later I had the right ear done. I’ve had 
remarkable success with these devices. Put me in 
a soundproof booth and my hearing tests at 98 percent. 
In real life there are limits. The microphones don’t pick 
up sounds from a distance, and certain voices remain 
difficult to hear. But those are quibbles. I’m hearing 
better than I did when I was 13.

After decades of coping with a hearing loss, I hadn’t 
remembered how much sound provides input to make 
daily living easier. Butter in a hot pan splatters so that I 
know when it’s ready. I no longer have to stare intently 
at the cooktop. When my keys drop on the ground, 
I hear the jingle, and know to pick them up. What a 
relief! Without the CIs I would have no idea when or 
where I had lost them. I can hear someone walking up  
behind me, so I’m no longer startled when they appear 
in my field of vision. 

I also didn’t know that I was missing casual interchanges. 
The bagger at my supermarket is developmentally 
disabled. She speaks softly. I’ve seen her for years. I hadn’t 
been aware that she was telling me to have a good day. I 
would have said something pleasant in return. I hadn’t 
realized how alone I felt when going about my day until 
casual and friendly interchanges reentered my life. 

Then there are the sounds that make my life a little 

sweeter. I hear my dear old dog whistle through her nose 
as she sleeps. I’d had no idea she made that sound. I love 
hearing it. The list goes on and on.

A gradual hearing loss is insidious. You lose a little bit 
at a time. You cope and then you lose a little more. You 
adjust again. Because hearing loss isn’t tangible it’s hard 
to hold onto what you no longer have. You forget. 

The first cochlear implant gave me back the obvious—
voices and conversation—and I was even able to use 
the telephone! It gave me environmental sounds that 
allowed me to relax and not to be hyper-vigilant as I 

navigated through my days. But it was the second 
cochlear implant that showed me what I  

had truly lost.
 Our brains are wired to hear in stereo. 
When both ears were restored to me, 

it was like being in “The Wizard 
of Oz” and going from a gray 
landscape to Technicolor. Instead 
of simply hearing birds making 
noise, now I understand why their 
vocalizations are called birdsong. 

It is music. The sheer gorgeousness 
of sound is an unexpected benefit of 

the CIs, and even now, four years after 
getting them, hearing birds sing still stops 

me in my tracks. 
This beauty didn’t happen immediately. Restoring 

hearing is not achieved by simply implanting an electronic 
device. It’s not like flipping a switch. The technology is 
only the first step. My brain has had to be flexible, to 
learn to interpret the new inputs. It’s an ongoing process. 
Years later, my hearing continues to improve. 

I’ve started going to the Boston Symphony. At first the 
concerts were a cacophony of noise. I couldn’t identify 
any of the instruments. I’d watch the musicians and try 
to pair what I heard with their movements. My brain 
listened and sounds began to take shape. At the last 
concert that I attended, I heard the triangle peal out—
clear and pure and beautiful.

Little by little, my brain recognizes small sounds and 
adds them to the tapestry of my life. Some are musical 
and some are harsh; I welcome them all. The contrast 
and the complexity enrich my life. I didn’t know what 
I’d lost till I got it back. 

Terry Golson lives with her family in Massachusetts. 
Read more about her life and work at hencam.com.

LiVinG WitH HeARinG Loss

support a cure: hhf.org/donate

 
“I’ve always 

pushed myself to 
stay in the hearing 
world and to not 

retreat.”
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Hearing aid batteries are an integral 
part of using hearing aids, powering 
the tiny computers worn in or on 
your ears. It’s a good idea for current 
and prospective hearing aid users to 
understand the basics of how these 
batteries work and perform. 

There are two types of hearing 
aid batteries: traditional zinc air 
batteries and rechargeable batteries. 
The majority of hearing aids take 
traditional batteries that are changed 
by the user on a regular basis, which 
can be anywhere from three days to 
three weeks, depending on its size 
and their usage. There are a few 
hearing aids specifically designed 
to use a rechargeable battery, which 
requires the batteries to be removed 
and recharged nightly.

This column will focus on the 
traditional zinc air battery. The name 
refers to how the zinc oxide in the 
batteries mixes with oxygen in the air 
to become activated. To ensure that 

the batteries are not activated before 
you need them, they are packaged 
tightly sealed or with stickers over the 
individual batteries. It is important 
to remember that once the sticker is 
removed the battery is activated. 

An eighth-grade student in 
Minnesota who uses hearing aids 

wanted to know how to extend the 
life of his batteries. The student, 
Ethan Manuell, discovered that it 
can be done by letting the battery 
sit for five minutes, positive side up, 
after removing the sticker and before 
putting it in the hearing aid. (The 
positive side is the completely flat 
side, the same side as the sticker.) 

This allows the battery to fully 
activate to give the longest possible 
lifespan per battery—up to 85 
percent longer, Ethan found, which 
can translate to up to three days. 
This is significant when considering 
that batteries have to be changed 
every few days or weeks.

The main factor affecting battery 
lifespan overall is the size of the 
battery. The smaller the battery,  
the shorter the battery life. The 
larger the battery, the larger the 
hearing aid. If you want a very small, 
discreet hearing aid you will also get a  
smaller battery that needs to be 

changed more often. 
There are four sizes. From smallest 

to largest, they are: size 10 (color-
coded yellow), which will usually 
last three to seven days; size 312 
(brown), six to nine days; size 13 
(orange), 10 to 14 days; and size 675 
(blue), 15 to 20 days. 

Not surprisingly, battery life is 
affected by how many hours a day 
the battery is active. If you wear your 
hearing aid more than 12 hours a 
day, your battery will last for fewer 
days than a battery used by someone 
who does not wear their hearing aid 
as long. In addition, a person with a 
more severe hearing loss will use up 
more battery power than someone 
with a milder hearing loss. 

Power-hungry features and 
accessories such as Bluetooth/
wireless streaming, FM systems, 
and hearing loops will also drain 
the battery more quickly. According 
to Rayovac, a battery manufacturer, 
wireless capabilities and noise 
cancellation features can cut battery 
life 20 to 300 percent. 

Zinc air batteries have a pretty 
long shelf life, but they do have 
expiration dates! From the time 
they are packaged the shelf life is 
approximately three years. When 
buying batteries, especially in bulk, 
check the expiration date, usually 
found on the back of each package. 

Excessive humidity or dryness and 
extreme temperatures can also affect 
battery life, so be sure to store your 
batteries in a safe, dry location at 
room temperature. 

Courtney Campbell, Au.D., is an 
audiologist at A&A Hearing Group in 
Chevy Chase, Maryland, and has been 
wearing hearing aids for over a decade.

HeARinG AiDs 101

by courtney M. campbell, au.D.
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the nitty-Gritty on 
Hearing aid batteries

Let a battery sit for five minutes after 
removing the tab to maximize its life.

support a cure: 
hhf.org/donate
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cLARke coRneR: cHiLDRen & HeARinG Loss

By Judy Sexton

Did you know that an infant with typical hearing 
is born already having four months of exposure 
to sound in the womb? Or that before a baby says 

its first words, exposure to thousands of hours of sound is 
required? Most families don’t spend much time studying 
the complexities of listening and language development, 
but for parents whose children have been diagnosed as 
deaf or hard of hearing, securing reliable information 
about options, technology, and expertise is crucial. 

About two to three out of every 1,000 children in the 
United States are born with a detectable level of hearing 
loss in one or both ears, and more than 90 percent of 
those children are born to hearing parents. Up until 20 
years ago, the majority of these kids were sent to special 
schools for the deaf through high school. Today, that 
story is much different.

Nowadays we know that children with profound 
hearing loss can learn to listen and talk. They are 
attending mainstream schools as early as preschool, 
excelling in classrooms, laughing on playgrounds, and 
singing on stages alongside their peers with typical 
hearing. They’re playing soccer and musical instruments, 
and having playdates and sleepovers. 

Although I’ve been working as a teacher of the deaf for 
more than 34 years, this newfound reality for children 
with hearing loss continues to amaze me. We can thank 
the advances in technology and education, two distinct 
entities. Neither can succeed on its own.

Legislative policy coupled with rapid technological 
advances allowed newborn hearing screening tests to 
become widespread, with 97 percent of newborns now 
screened. Early detection allows for fitting children 
as young as only a few weeks with hearing aids, and 
possibly later with cochlear implants, providing them 
with access to sound. 

But those devices alone cannot bring about a child’s 
ability to listen and talk. In order to be effective, 
technology must work in tandem with proper education, 
intervention, and therapy. 

There are specialized schools nationwide whose 
goal is to prepare children with hearing loss to attend 
local mainstream schools. At Clarke, speech-language 
pathologists, audiologists, teachers of the deaf, and 
early child development specialists work with children 
and families one on one, and in many cases remotely 
via Skype. When the children are babies and toddlers 
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(birth to age 3), their parents are taught auditory, 
speech, and language strategies to weave into daily 
routines. During preschool, our methodology focuses 
on language and literacy in classrooms with acoustics 
designed to accommodate children with hearing loss. 

Today, there are more students with hearing loss 
in mainstream schools than ever before. However, 
since many are able to listen and converse so well, 
mainstream educators and parents often don’t realize 
that some students with hearing loss may still need 
extra support. Clarke sends our teachers of the deaf 
to mainstream classrooms to train teachers, some of 
whom have never worked with students with hearing 
loss before, and to work directly with students to help 
them succeed academically and socially. (See “If You 
Embrace Your Hearing Loss, You Deal With It Better,” 
in the Spring 2015 issue, at hearinghealthmag.com.)

While academics are vital for students with 
hearing loss, social and emotional components are 
just as important. These kids may find themselves 
the only students in their schools with hearing 
loss. Social opportunities to foster connections and  
build independence include buddy groups and 
summer programs. Children can gain confidence, 
strengthen their identity, and create important and 
lasting friendships. 

This is the first of eight columns by Clarke about 
children with hearing loss, their families, and the 
professionals who serve them. Next: Diagnosis.

With degrees in education and special education, and 
certification in Listening and Spoken Language, Judy 
Sexton is the director of Clarke Schools for Hearing and 
Speech in Philadelphia. For more, see clarkeschools.org.PH
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Even the youngest graduates are armed with literacy tools.
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advancedbionics.com 
866.844.4327

p. 5

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

captel.com 
800.233.9130

p. 23

CapTel captioned telephone shows word-for-
word captions of everything a caller says 
over the phone.  Like captions on TV — for 
your phone.  Helps people with hearing loss 
enjoy phone conversations, confident they’ll 
catch every word.

Captioned Telephone
Cochlear™

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

cochlearamericas.com
800.523.5798 

p. 7

eartech.com
800.327.8547 or info@eartech.com

p. 20

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.

fluxxaudio.com
 855.840.6231

p. 31

Fluxx Audio has a wide variety of custom
hearing protection products to keep your
kids safe from noise induced hearing loss.

hamiltoncaptel.com
888.514.7933

p. 39

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

harriscomm.com
800.825.6758

p. 31

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.

medel.com
 888.MEDEL.CI (888.633.3524)

p. 40

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.

oticonusa.com
p. 11

Oticon is one of the most innovative 
hearing device manufacturers with more 
than 110 years of experience.  BrainHearing 
technology provides better hearing with 
less effort.
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purosound.com
p. 29

Puro® Sound Labs is the Healthy Ears® audio 
company. Puro® Kids Headphones provide 
durable aluminum construction, studio-grade 
sound at 85 decibels, Bluetooth wireless 
connectivity, and 18-hour battery life.

rayovac.com
p. 2

Today’s hearing instruments are sophisticated 
and power-hungry, placing high demands on 
the hearing aid battery. Rayovac delivers the 
best performance with the longest lasting, 
most consistent power, battery after battery.

resound.com 
800.248.4327

p. 25

ReSound offers hearing aids for any listening 
environment and lifestyle. Find the perfect 
hearing aid for your needs from one of the 
world’s largest manufacturers.

ttsrelief.com 
855-9-TINNITUS (855.984.6648)

p. 15

Convenience. Choice. Care. Tinnitus 
Treatment Solutions offers nationwide 
service and a range of treatment options for 
the relief of tinnitus (ringing in the ears). 
Call our audiologists with your tinnitus 
questions.

Convenience.  
Choice. 
Care.
Your hearing care is our 

top priority.

To   learn more:
1-855-9-TINNITUS 

www.ttsrelief.com

Call to learn about the variety of tinnitus treatments available.

hhf.org
info@hhf.org 
866.454.3924

The Hearing Restoration Project is Hearing 
Health Foundation’s unique research 
consortium bringing together top scientific 
minds to uncover a biologic cure for hearing 
loss and tinnitus within our lifetime.

The answer, incredibly, is YES!

Learn more in Hearing Health Foundation’s 
Public Service Announcement at hhf.org.

hhf.org.

CAN A CHICkEN HELP 

cUre
HeAring loss 
AnD TinniTUs?

CAN A CHICkEN HELP 

cUre
HeAring loss 
AnD TinniTUs?
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NAME:
Noah R. Druckenbrod, Ph.D. 
Harvard University

BIO:
Druckenbrod received a Ph.D. in Cellular Biology and 
Neurobiology at the University of Wisconsin, Madison, 
and is now a postdoctoral fellow in the department of 
neurobiology at Harvard Medical School, Boston. A 2015 
Emerging Research Grant scientist, he is the recipient of 
The Todd M. Bader Research Grant of The Barbara Epstein 
Foundation, Inc.

IN HIS WORDS:
the mature cochlea is a spiraled hollow chamber 
of bone, nestled next to the brain, that contains all the 
necessary components to transmit sound information to 
the brain. 

this feat is accomplished through the organization 
of inner ear hair cells and spiral ganglion neurons (SGNs). 
Nerve cell fibers (axons) must transmit electrochemical 
information from the hair cells through precise synaptic 
connections whose arrangement is established in the fetus.

surrounding almost all nerves are glial cells that 
are classically thought to support neuron health. Our 
early data and evidence from other studies lead us to 
hypothesize that how nerve cells interact with the glial 
tissue plays a major role in how signals guide nerve fibers 
through the three-dimensional terrain of the cochlea. 

For example, glial cells and neurons not only attract 
one another but they also send signals back and forth to 
instruct one another’s cellular properties and behaviors. I 
am focusing on a glial cell type called Schwann cells.

Aspects of this research relate to cancer—
and, relatedly, tinnitus. Schwann cell tumors, called 
schwannomas, are among the most common nervous 
system tumors in humans, and the most common tumors 
in the skull are schwannomas of the inner ear. As these 

tumors grow they compress vestibular and auditory nerves, 
usually causing hearing loss, tinnitus, and dizziness. 

A fascinating property of Schwann cells is that 
they will begin to divide if they are not in contact with 
neurons. And a hallmark of inner ear schwannomas is that 
they appear to fail to interact with SGN axons. Therefore, 
the fetal cochlea offers a unique opportunity to better 
understand how auditory circuitry develops as well as how 
it can be disrupted by disease.

the thrill of discovery and figuring out the unknown 
has always inspired me. After some time enjoying all the 
sciences I became most interested in biology and health.

the first experiment of mine I can remember 
was in third grade for a science fair. At the time I was very 
interested in optical illusions and thought that left- and 
right-handed people may report seeing different images 
in a specific type of illusion. In this case I discovered that 
experiments don’t always work as planned! The results 
of the experiment were unclear because I couldn’t find 
enough left-handed people in my school. 

You may have heard of “Ancient Aliens,” a funny 
show on the History Channel. About three years ago, as 
a favor to one of the producers I’d met, I appeared on a 
couple of episodes. It was a fun experience—but I was sure 
to make no scientifically dubious statements, unlike some 
of their other experts! 

—Yishane Lee, Editor
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A 2015 Emerging Research Grant scientist, Noah R. Druckenbrod, Ph.D., received The Todd M. Bader Research Grant of 
The Barbara Epstein Foundation, Inc. To join Hearing Health Foundation in funding the innovative, groundbreaking 
work of emerging hearing and balance researchers, please see hhf.org/name-a-grant.



Caption her imagination

Call: 888-514-7933
Visit: HamiltonCapTel.com/550315

Internet Protocol Captioned Telephone Service (IP CTS) is regulated and funded by the Federal Communications Commission (FCC) and is designed exclusively 
for individuals with hearing loss. In order to use IP CTS, you must have telephone service and high-speed Internet connectivity where the phone will be used.
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The Hamilton CapTel phone requires telephone service and high-speed Internet access. WiFi Capable.

There’s more in sight 
with Hamilton CapTel.

082415

It was her first school play 
and she is telling you all the 
details. She isn’t concerned 
about your hearing loss – and 
neither are you, because your 
Hamilton CapTel® phone is 
displaying word-for-word 
captions of everything she’s 
saying. So the only question is 
whether it’s her imagination 
that’s running wild or yours?

Mention Promo Code 550315  
and receive Free Shipping!
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*Patients with a SYNCHRONY Cochlear Implant may be safely scanned with 1.5T and 3.0T MRI under the conditions detailed in the instructions for use.
For information on potential risks and contraindications relating to implantation, please visit www.medel.com/us/isi-cochlear-implant-systems

SYNCHRONY CI System
Introducing MED-EL’s latest technological breakthrough. 
The SYNCHRONY Cochlear Implant System features the 
SYNCHRONY Cochlear Implant, combining exceptional 
hearing performance with unparalleled MRI safety*,  
and the SONNET Audio Processor, showcasing a  
water-resistant, lightweight design.

In Sync with Natural Hearing.

888 633 3524 | implants.us@medel.com


