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PRESIDENT’S MESSAGE

Looking to the Future, Honoring 
the Past

I n times of transition, I often think about 
Janus, the Roman god with two faces, the 
god of transitions—beginnings and end-

ings. Janus reminds me of the importance of 
reflecting upon our journey as we move into 
the future.

My daughter is now 16 years old and 
it is hard to believe how quickly she has 
grown up. Although she has always been 
an independent personality, now that she 
is driving and exploring college options, I 
am reminded how close she is to being out 
on her own. 

I may miss her younger years, but I also 
recognize that some of the most rewarding 
experiences in life come from observing the 
success of others whom you have encour-
aged. I honor and remember her various 
developmental stages and look forward with 
excitement to the future she will build. 

At the end of the spring semester, we had 
many opportunities to observe graduates 
celebrating their achievements at university 
commencements, white-coat ceremonies, 
and the Student Academy of Audiology 
second annual Send Off. As I participated in 
these virtual events, I was impressed by the 
poise, professionalism, skill, and thoughtful-
ness of the newly minted audiologists.

These events provided an opportunity 
to celebrate the hard work, dedication, and 
success of the graduates, while also allow-
ing them to reflect on their journeys. Many 
expressed appreciation for those who served 
as mentors on their journeys. These mentors 

included parents, grandparents, and other 
family, educators, clinical preceptors, pro-
fessional peers, health-care providers, and 
personal friends.

A mentor empowers a 
person to see a possible 
future, and believe 
it can be obtained.                             

—Shawn Hitchcock, App Developer 

Often, those who have significantly 
affected our lives are unaware of their 
influence on us. I think of Janus when I con-
sider transitions because of a particularly 
passionate high school teacher who taught 
Greek and Roman mythology. I became 
interested in audiology as a teen due to 
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my aunt, who also taught me to love sci-
ence fiction.

The list of those who have had a meaning-
ful impact on my personal and professional 
growth is endless and I add names regularly. 
Each has been extremely meaningful and 
special. Each has helped, taught, influenced, 
and supported me. 

So, what is a mentor? One definition, by 
Merriam-Webster (2021), is “a trusted coun-
selor or guide.” 

I have been—and continue to be—inor-
dinately fortunate in the counselors and 
guides who have contributed to my growth 
and enriched my life. Many have pushed me 
out of my comfort zone. 

But isn’t that an important role of a men-
tor? Someone who encourages you to grow, 
identifies your talents or potential, and 
gives you a push. 

In reflecting on these transitions, I am 
reminded of the debt I owe to those who 
have mentored and sponsored me through 
the years. Contributing to the growth of 
others makes us stronger. It energizes and 
positively feeds our passion.

Professionals are often encouraged to find 
a good mentor—but, as author and corporate 
consultant Mariela Dabbah challenges us, 

“The question is not only who can be your 
mentor but also who can you mentor.” 

I join you in honoring the past and com-
mitting to the future.

Angela Shoup, PhD
President
American Academy of Audiology

If you want one year of 
prosperity, grow grain. 
If you want 10 years of 
prosperity, grow trees.      
If you want 100 years of 
prosperity, grow people.                                    

—Chinese Proverb

References 
Merriam-Webster. (2021) Definition of mentor. www.merriam-
webster.com (accessed May 24, 2021).
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Congratulations to the winners 
of the 2021 Research Grants in 
Hearing and Balance program. 
Applications are now being 
accepted for the 2022 grant cycle. 

Published on June 2

Becoming an audiologist takes 
more than a degree; it takes 
experience, practice, and a 
willingness to learn. School is a 
great place to start that evolution, 
but it should not stop there. 

Published on June 9

Apply for the Music and Hearing 
Research Grant Program. The 
program supports research to 
shape best practices in audiology 
to benefit musicians.

Published on June 10

Researchers have identified a 
receptor in cells that could be 
the key to preventing permanent 
hearing loss in childhood cancer 
survivors treated with the drug 
Cisplatin. 

Published on June 15

July 7
Virtual Course

Smartphone Security for 

Audiologists

https://oregonacademyofaudiology.

wildapricot.org/event-4205524

July 12–15 
Virtual Meeting

Educational Audiology Association 

Virtual Conference

https://edaud.org/eaa-conference

July 12–16
Virtual Meeting

2021 Conference on Implantable 

Auditory Prostheses 

https://ciap2021.vfairs.com

August 12
Meeting

International Hearing Society 69th 

Annual Convention and Expo

San Diego, California

http://ihsconvention.org

August 19–20
Meeting

Kentucky Academy of Audiology 

Annual Conference 

Louisville, Kentucky

https://kyaudio.org/events/2021-

conference 

August 23–27
Virtual Meeting

International Symposium on 

Auditory and Audiological 

Research 2021

https://isaar.eu
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BY BRANDON D. SMITH, LESLIE D. GRUSH, 

KELLY M. REAVIS, JAMES D. SCHULTZ, 

CARLOS R. ESQUIVEL, AND JAMES A. HENRY

MILITARY SERVICE 
AND HEARING HEALTH

The NOISE
Study
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The NOISE study aims to better inform 

efforts to prevent and treat auditory    

dysfunction in those who have dedicated 

themselves to military service.

Noise is ubiquitous in the 
military and has the untow-
ard effect of inducing 
hearing loss and tinnitus 

among service members. In 2019, 
2.1 million military Veterans had a 
recognized service-connected dis-
ability for tinnitus and 1.3 million 
had a recognized service-con-
nected disability for hearing loss 
(U.S. Department of Veterans 
Affairs, 2021). 

The tinnitus and hearing loss they 
experience are typically irreversible; 
affected Veterans may face a lifetime 
of clinical care to manage the asso-
ciated symptoms. Auditory function 
is critical to quality of life and over-
all functioning—job performance, 
relationships, communication, and 
health—among service members and 
Veterans (Cunningham and Tucci, 
2017; Davis and Hoffman, 2019). 

Because of increasing concerns 
about the impact of noise exposure 

on military service members, 
Congress directed the Department 
of Veterans Affairs (VA) to con-
tract with the Institute of Medicine 
(IOM, now the National Academy of 
Medicine) to review the literature 
since World War II addressing noise 
in the military and its impact on 
auditory function. 

In 2006, the IOM released a land-
mark report (Humes et al, 2006) 
that highlighted large gaps in our 
foundational knowledge and under-
standing of relationships between 
military noise exposure and audi-
tory dysfunction in service members 
and Veterans. Consequently, the VA 
could not predict the risk of these 
auditory disorders in service mem-
bers who are exposed to noise. 

Compounding this problem, 
many other military and non-mili-
tary exposures can cause auditory 
injury or contribute to long-term 
risk, including exposure to solvents 
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and other chemicals, blasts/
explosions and other sources of 
traumatic brain injury (TBI), and 
certain other injuries and medi-
cal conditions. 

It is critical to attain a fun-
damental understanding of the 
epidemiology and pathophysiol-
ogy of tinnitus and hearing loss, 
as well as their interrelatedness. 
Such an understanding could 
help identify individuals at risk 
for auditory injury and ulti-
mately support the development 
of rehabilitation methods that 
target the underlying causes. 
To better understand the cause-
and-effect between military 
noise and auditory injury, the 
IOM report recommended that 
researchers initiate epidemio-
logical research documenting 
Veterans’ hearing health through 
the remainder of their lives.

The NOISE Study 
In 2013, in direct response to 
the IOM recommendations 
for research, an interdisci-
plinary team of audiologists, 

epidemiologists, and statisti-
cians was assembled at the VA 
Rehabilitation Research and 
Development (RR&D) National 
Center for Rehabilitative 
Auditory Research (NCRAR) 
located at the VA Medical Center 
in Portland, Oregon, to design a 
longitudinal study focused on 
auditory health in service mem-
bers and Veterans. This study, 
named the Noise Outcomes in 
Service Members Epidemiology 
(NOISE) study, is a joint effort 
between the Department of 
Defense (DoD) and the VA. 

With funding starting in 
2013 by the DoD Office of 
Congressionally Directed 
Medical Research Programs, 
enrollment began in 2014 at 
the NCRAR. Around that same 
time, a second study site was 
established at the Joint Base San 
Antonio, Texas, in collaboration 
with the DoD Hearing Center of 
Excellence (HCE) to enroll active-
duty service members. To date, 
the NOISE study has enrolled 
more than 1,000 service mem-
bers and Veterans. A timeline of 
the study milestones and fund-
ing is displayed in FIGURE 1.

The NOISE study enrolls 
active-duty service members 
and Veterans within about 
two and a half years of mili-
tary discharge, with the intent 
to collect data from partici-
pants over the course of their 
lives (contingent upon ongoing 

An analysis of the Tinnitus 
Screener data showed a 96 
percent predictive validity 
(Henry et al, 2016).
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funding). Participants complete a compre-
hensive, in-person assessment focusing on 
tinnitus and hearing function when enrolled 
and then every five years thereafter. They 
also complete 14 questionnaires annually 
(17 if they have tinnitus) to capture demo-
graphics, pre-military health, military and 
non-military exposures (including, but not 
limited to, noise and ototoxicants), perceived 
health, functioning, and quality of life 
related to health conditions. 

Currently, 76 percent of the participants 
who are due for follow up have contributed 
follow-up data—an important milestone for 
the success of the project (see FIGURE 2). The 
NOISE study team maximizes retention in 
the study through follow-up reminders by 
phone calls, emails, and postal mail, holiday 
cards, and study memorabilia tokens pro-
vided at the five-year visits. 

The use of web-based questionnaires 
using the Health Insurance Portability 
and Accountability Act (HIPAA)-compliant 
Research Electronic Data Capture (REDCap) 
web application (Harris et al, 2019) con-
tributes to the study’s high follow-up rate. 
Allowing participants to complete ques-
tionnaires at home, where they can access 
relevant information such as their medica-
tions, reduces the amount of time spent on 
site and is expected to increase the validity 
of their responses. 

Developing Instruments to 
Capture Critical Data
One of the first tasks of the NOISE study 
was to standardize its definition of tinnitus, 
which can improve tinnitus research and 
patient care by enabling more direct com-
parison among studies and clinics (Henry et 
al, 2020b). Because individuals vary widely 

in how often they experience tinnitus, a 
four-item algorithmic instrument (Tinnitus 
Screener) was developed to classify tinnitus 
as “constant,” “intermittent,” or “temporary” 
for the purpose of determining whether 
to administer tinnitus questionnaires and 
to better define tinnitus for the study’s 
analyses. 

Using a sample of the first 100 partici-
pants enrolled in the study, an analysis of 
the Tinnitus Screener data showed a 96 per-
cent predictive validity (Henry et al, 2016). 
Since then, the Tinnitus Screener has been 
revised to include two additional items that 
distinguish “occasional” from “intermittent” 
tinnitus and determine if tinnitus is acute 
(less than six months in duration) or chronic 
(at least six months in duration). 

To isolate the effects of military noise 
on the auditory system, it is necessary to 
assess noise exposures that occur outside 
the military context, including recreational 
noise and non-military occupational noise. P
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Marines participating in a live-fire training illustrating how service 
members are often exposed to loud noise and blasts as part of 
their duties.



October 
The Department of Defense 
(DoD) office of the 
Congressionally Directed 
Medical Research Programs 
(CDMRP) funds the NOISE 
study for the first three and 
half years. 

February 
Data collection begins for 
Veterans at the VA National 
Center for Rehabilitative 
Auditory Research (NCRAR) 
in Portland, Oregon. 

November
NOISE study adds a second 
site in collaboration with the 
DoD Hearing Center of 
Excellence (HCE) in San 
Antonio, Texas, to enroll 
active duty service members, 
funded by the Air Force 
Research Laboratory and 
DoD HCE, Air Force Medical 
Operations.

At the direction of Congress, 
the Institute of Medicine (now 
called the National Academy 
of Medicine) recommends that 
researchers: “Establish 
cohorts of military Veterans 
with various documented 
noise exposures, immediately 
upon discharge, and survey 
them periodically for ototoxic 
exposures, subsequent 
nonmilitary noise exposures, 
and hearing function, as well 
as presence and severity of 
tinnitus, in order to determine 
whether there is a delay in the 
effects of military noise 
exposure. These cohorts will 
need to be followed through 
the remainder of members’ 
lifetimes, but this longitudinal 
study will reveal elements of 
the natural history of 
noise-induced hearing loss 
and tinnitus that otherwise will 
not be determined” (Humes et 
al, 2006).

March 
NCRAR and HCE sites 
funded for additional 
four years by DoD Joint 
Warfighter Medical 
Research Program 
(JWMRP).

December
500th NOISE study 
participant enrolled.

2017

February 
1,000th NOISE study 
participant enrolled.

December 
NOISE study finds the 
prevalence of both hearing 
loss and tinnitus is higher 
among those with higher 
age, more years of military 
service, greater degree of 
noise exposure, and 
exposures to blasts and/or 
TBI in the military (Henry et 
al, 2020a).

TIMELINE AND 
MILESTONES

TIMELINE KEY 

Funding milestones 

Study milestones 

Enrollment milestones

June 
Tinnitus screener was 
developed and validated to 
categorize individuals as 
having chronic tinnitus 
(Henry et al, 2016).

February 
NOISE study data reveal that, 
for service members, the 
presence of tinnitus has 
effects on job performance, 
concentration, anxiety, 
depression, and sleep (Henry 
et al, 2019).

March 
First NOISE study subject 
returns for five-year in-person 
follow-up visit at NCRAR site to 
repeat audiological evaluation.

April 
NCRAR site funded for 
additional four years by VA 
Rehabilitation Research and 
Development. HCE data 
collection continues, funded 
by no-cost extension from 
DoD JWMRP grant.

Spring
NOISE study seeks funding to 
cover the HCE site for 
another three years.

Secure additional funding to 
continue study until 2034. 
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returns for five-year in-person 
follow-up visit at NCRAR site to 
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FIGURE 1. NOISE study 
timeline and milestones.



|  AUDIOLOGY TODAY Jul/Aug 2021 Vol 33 No 418

Military Service and Hearing Health: The NOISE Study

To address this need, the NOISE study team 
developed the Lifetime Exposure to Noise 
and Solvents Questionnaire (LENS-Q; Griest 
et al, 2021), the first questionnaire to cap-
ture military occupational, non-military 
occupational, and non-occupational noise 
and ototoxicant exposure over the course of 
an individual’s life. 

The LENS-Q captures the exposure fre-
quency and duration of each exposure, as 
well as the use of protective equipment. 
These data are combined with estimated 
sound levels to calculate a noise-exposure 
score. Individuals with higher noise-ex-
posure scores had greater odds of tinnitus 
and hearing loss than individuals with the 
lowest noise exposure, indicating that the 
LENS-Q has good construct validity (Griest et 
al, 2021). With input from DoD subject-mat-
ter experts, the LENS-Q was recently revised 
to better capture military-noise exposures.

Understanding Auditory 
Outcomes
Early data from the NOISE study have begun 
to fill critical knowledge gaps regarding 
tinnitus and hearing loss in military service 
members and Veterans. Previous stud-
ies addressing these gaps typically relied 
upon the extraction of diagnostic codes 
from health-care records or upon data 
from non-generalizable clinical samples. 
These datasets do not capture undiagnosed 
cases of hearing loss and tinnitus, which 
are important to determine and interpret 
the true incidence and prevalence of these 
conditions. 

These methodological limitations are 
exacerbated by the propensity of hear-
ing science to apply definitions of hearing 
loss that may not be sensitive to early 

noise-induced changes and to report hear-
ing loss as averages across frequencies. The 
NOISE study is uniquely designed to over-
come these limitations, with broad inclusion 
criteria and the direct collection of audio-
metric data and military service history. 

Despite the fact that all service members 
are exposed to noise during their military 
careers (Yankaskas, 2013), little is known 
about the prevalence of hearing loss among 
post-9/11 Veterans based on audiometric 
criteria (Theodoroff et al, 2015). 

A cross-sectional analysis of NOISE study 
data from 403 Veterans and 287 service 
members revealed low-frequency (0.25–2 
kHz) hearing loss in 13 percent of Veterans 
and 8 percent of service members (n=287), 
high-frequency (3–8 kHz) hearing loss in 25 
percent of Veterans and 17 percent of ser-
vice members, and extended-high-frequency 
(9−16 kHz) hearing loss in 42 percent of 
Veterans and 39 percent of service members 
(Henry et al, 2020a). 

Tinnitus was present in 53 percent of 
the entire sample. Hearing loss and tinni-
tus were more prevalent in participants 
who were older, had more years of military 
service, and had higher military exposure to 
noise, blasts, and TBI (Henry et al, 2020a). 

NOISE study data have also been used 
to estimate the average change in ser-
vice members’ hearing and to evaluate the 
effects of noise on changes in hearing over 
time. This was accomplished by linking DoD 
audiometric surveillance data, collected as 
part of a hearing-conservation program, to 
data describing demographic and military 
service characteristics obtained from indi-
viduals enrolled in the NOISE study (Reavis 
et al, 2021). 



The NOISE study is a collaborative 
effort between the Department of 
Veterans Affairs (VA) and the 
Department of Defense (DoD) to 
address research questions 
important to the U.S. military.

A collaborative effort A multi-disciplinary team 

Epidemiologists and 
Public Health Experts 

Audiologists 

Statisticians 

Research
Assistants 

“I am happy to participate in the NOISE study and 
help other service members protect their hearing.” 

—NOISE study participant  

Future of  the study
NOISE study questionnaire data 
is now collected online. This 
improves study-team efficiency 
and participant follow-up rates.

1. Secure funding to continue 
study until 20-year milestone. 

2. Determine if exposures in the 
military cause hearing loss 
and tinnitus years after 
separation. 

3. Contextualize study findings 
amidst larger global health 
inititatives. 

Study findings and impact

NOISE study data was used to validate 
the shortened version of the speech 
reception-in-noise test (SPRINT), which 
is used in the Army to determine 
hearing fitness (Brungart et al, 2017).

The average annual rate of hearing 
threshold change during the initial 
period of military service was 
impacted by occupational noise 
exposure (Reavis et al, 2021).

For both active duty service members 
and Veterans, the presence of tinnitus 
has effects on job performance, 
concentration, anxiety, depression, 
and sleep (Henry et al, 2019).

Veterans with blast exposure are 
more likely to report decreased 
sound tolerance compared to 
Veterans without blast exposure 
(Theodoroff et al, 2019).

Data collection and follow-up

Follow-up rates are maximized by: 
•  Reminder e-mails, post mail, and phone calls
•  Study memorabilia at five-year visit 
•  Funding travel to the study site for those who 

have moved away

Vol 33 No 4 Jul/Aug 2021 AUDIOLOGY TODAY  | 19

Military Service and Hearing Health: The NOISE Study

FIGURE 2. NOISE study accomplishments.
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Military surveillance audiograms from 
young service members (median age=20) 
during an initial military service period 
(median service duration=six years) were 
analyzed for hearing-threshold changes. 
The greatest rates of change were noted 
in the higher frequencies, consistent with 
noise-exposure patterns observed his-
torically in the audiogram. Additionally, 
data gathered to date suggest that hear-
ing-threshold levels in some military 
personnel in high noise exposure occupa-
tions appear to decline at a faster rate than 
would be expected for their age group. 

Beyond noise, other risk factors asso-
ciated with modern military service may 
impact and interact with hearing health, 
including exposure to ototoxic chemicals, 
blast injury, TBI, and post-traumatic stress 
disorder (PTSD). These complex potential 
relationships are being explored using the 
extensive data collected by the NOISE study. 

One such analysis (Theodoroff et al, 2019) 
addressed the relationship between blast 
exposure and decreased sound tolerance 
(DST). People with DST perceive everyday 
sounds (e.g., going to the grocery store) as 
uncomfortable or overwhelming, even when 
sound levels are low to moderate. In the 
NOISE study, DST was prevalent in both ser-
vice members (29 percent) and Veterans (40 
percent). Among Veterans, the prevalence of 
DST was 1.9 times higher among those with 

a history of blast exposure than for those 
without that history. 

Another analysis examined the asso-
ciation between blast exposure and 
self-reported hearing difficulty among 
service members and Veterans with normal 
hearing and explored the potential mediat-
ing role of PTSD (Reavis et al, submitted for 
publication). The NOISE study team found 
that 13 percent of participants without PTSD 
had a self-reported hearing difficulty and 
49 percent of those with probable PTSD had 
a self-reported hearing difficulty. A high 
proportion (41 percent) of the observed 
association between blast exposure and 
self-reported hearing difficulty was likely 
mediated by a positive screen for PTSD.

Finally, the NOISE study continues to 
explore the potential impacts of tinnitus on 
military service members. The study’s find-
ings indicate that tinnitus adversely affects 
service members’ job performance, con-
centration, anxiety, depression, and sleep 
(Henry et al, 2019). These findings highlight 
the need for continued funding and research 
into tinnitus prevalence, outcomes, and 
prevention. 

Critical Milestones Ahead
Answering the most important research 
questions addressed by the NOISE study, 
including the question of delayed-onset 
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hearing loss and/or tinnitus, will require 
ongoing data collection from the enrolled 
study cohort over many years. The collec-
tion of five-year follow-up audiometric data 
began in 2019 and the team looks forward 
to collecting the first 10-year follow-up 
data in 2024. 

To achieve the lifetime follow-up rec-
ommended by the IOM (Humes et al, 2006), 
we hope to continue data collection at both 
sites until 2034 or beyond. New participants 
are being enrolled on a continuing basis to 
increase the statistical power of the cohort 
and to compensate for attrition. 

The NOISE study continues to meet and 
overcome the challenges of collecting lon-
gitudinal hearing-health and tinnitus data 
while releasing key findings along the way. 
Insights from hearing-health and tinnitus 
research are crucial to optimize military job 
performance and safety, improve Veteran 
health outcomes and well-being, and reduce 
the institutional cost burden of health care 
and compensation related to tinnitus and 
hearing loss. 

Long-term research findings from the 
NOISE study will be critical to fill pressing 
knowledge gaps about how military risk fac-
tors affect hearing-health outcomes and will 
ultimately contribute to improved outcomes 
for those who dedicate themselves to mili-
tary service. 
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C ortical auditory 
evoked potentials 
(CAEPs) evaluate 
access to auditory 

stimuli at the level of the cortex. 
Although CAEPs are not often 
used clinically to evaluate and 
monitor a child’s auditory func-
tion, Hearts for Hearing (HFH), 
a private audiology clinic, has 
implemented a protocol for the 
use of CAEP testing to assist in 
the intervention plan. 

At HFH, CAEPs have been used 
to estimate auditory access pri-
marily for children with auditory 
neuropathy spectrum disorder 
(ANSD) and children pre- and 
post-cochlear implantation. We 
have learned that CAEPs can be 

a useful tool for pediatric audi-
ologists to assist in determining 
a plan of care and confirming 
auditory access for children for 
whom behavioral audiometry 
cannot yet be reliably completed.

The primary goal with CAEP 
testing is to assess maturation 
of the auditory system. The 
CAEP includes three landmarks: 
P1, N1, and P2. P1 originates 
from the primary auditory 
cortex. This response is typi-
cally robust in children, while 
N1 and P2 responses are often 
less robust until a child reaches 
age seven (Sharma et al, 2015). 
The P1 response can be elic-
ited via click, tone-burst, or 
speech stimuli. 
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FIGURE 1. HEARLab CAEP 
P1 response to /g/ stimuli at 
65 dB SPL.
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FIGURE 1 depicts a P1 response obtained 
during clinical assessment of an HFH 
cochlear implant recipient three months 
post-activation. The latency of the response 
occurs between 50–300 msec post-stimulus 
onset, but varies as a function of age. For 
newborns, the latency of P1 is expected to 
be around 300 msec and will decrease sig-
nificantly between one to three years of age 
until it reaches full maturation (50–60 msec), 
around ages seven to 10 years (Sharma et 
al, 2013). 

This change in latency as a function of 
age allows the P1 response to serve as a bio-
marker for cortical maturation by comparing 
the response obtained from a child with 
hearing loss to normative data. 

The first three years of a child’s life 
are known to be the critical window for 
speech and language development (Ching 
et al, 2013). During this time, the potential 
for neuroplasticity is at its greatest and, 
therefore, consistent access to clear speech 
signals is critical. 

Cortical plasticity is affected greatly by 
the amount and quality of stimulation. If 
one or both are compromised, the brain’s 
ability to complete normal synaptic connec-
tions is disrupted and the development of 
the auditory cortex is compromised. 

Ching et al (2013) assessed and compared 
the language outcomes of children at three 
years of age whose hearing losses were both 
early and late identified. They determined 
a significant correlation between lower age 
of implantation and improved language 
outcomes. This study highlights the impor-
tance of early detection, early intervention, 
and appropriately fitted technology from an 
early age. 

In pediatric audiology, the gold-standard 
timeline indicates diagnosis through natural 
sleep auditory brainstem response (ABR) and 
hearing-technology intervention, if appro-
priate, by three months of age. Meeting this 
timeline, particularly for children diagnosed 
with ANSD, is nearly impossible, due to the 
inability to adequately assess the degree of 
dyssynchrony and behavioral hearing sen-
sitivity. Additionally, timely audiological 
management of children with significant 
hearing loss for whom cochlear implantation 
might be most appropriate can be difficult. 

Pediatric audiologists rely on real-ear 
measures and prescriptive targets to ensure 
appropriate programming of traditional 
amplification; however, aided behavioral 
assessment may be difficult. It is often 
not until a child is between eight or nine 
months old that behavioral testing can be 
reliably completed. 

This timeline leaves a gap where the 
family, pediatric audiologist, and audito-
ry-verbal therapist may be unsure of the 
status of a child’s hearing and the benefit 
received from current hearing technology.

The following questions are often diffi-
cult to answer until additional testing can 
be completed; CAEP testing could be the 
additional tool in an audiologist’s tool belt 
during this time.  

 � Would this child with ANSD benefit from 
amplification? 

 � Has this child’s hearing changed since 
initial diagnosis and confirmation ABR? 

 � Is this child getting good benefit from 
their current technology? 
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 � Is this child a candidate for a 
cochlear implant? 

 � This child was implanted at six months 
old; does he or she have good access with 
the current settings? 

CAEP Test Administration             
in the Clinic
At Hearts for Hearing, the equipment used 
for CAEP testing is the Frye Electronics 
HearLab System. This system allows for 
acquisition of CAEP with a clinically con-
ducive, single-channel recording. HearLab 
also performs a statistical analysis of the 
recording and provides automatic response 
detection, making the detection of a 
response and interpretation of that response 
much easier for the clinician. 

This system includes calibrated speech 
stimuli, /m/, /g/, /t/, and /s/, to allow for the 
assessment of cortical responses across a 
broad frequency range. Using speech stim-
uli, as opposed to tonal stimuli, is most 
appropriate as it is more representative of 
a child’s daily environment and is handled 
well by hearing aid and cochlear implant 
signal processing. 

When using the HearLab system, CAEP 
testing is completed while a child is awake 
and alert, either sitting in a parent’s lap or 
independently in a well-supported chair in a 
sound booth or other sound-treated room to 
reduce ambient noise.

A single-channel electrode montage is 
used and speech stimuli are presented 
through a soundfield speaker at various 
intensities (55, 65, or 75 dB SPL).

For an infant, it is helpful to have soft 
toys available to keep the baby captivated 
and centered, but not overly engaged. CAEP 

testing should be initiated no earlier than 
four months old due limited head and trunk 
control prior to that age. 

Older children may prefer to play a game 
on a tablet, with the sound muted, or qui-
etly play with toys during the assessment. 
Test assistants are helpful to facilitate quiet, 
calm cooperation. Of note, it is important 
to complete immittance to ensure a healthy 
middle-ear space and auditory pathway to 
the auditory cortex.

Auditory Neuropathy       
Spectrum Disorder
CAEP testing can be incredibly beneficial for 
assessing hearing sensitivity and creating a 
framework for programming hearing tech-
nology for children diagnosed with ANSD. 
ANSD is characterized by a dyssynchronous 
transmission of sound across the auditory 
nerve and brainstem. Once a diagnosis is 
made, there are limited measures to deter-
mine hearing thresholds until a child can 
reliably participate in behavioral testing. As 
mentioned previously, that may be seven or 
more months after initial diagnosis. 

Unaided, ear-specific CAEP testing can be 
completed to provide more specific infor-
mation regarding hearing sensitivity. This 
provides the family and clinician with objec-
tive data to develop an intervention plan 
and, should that intervention plan include 
amplification, CAEP testing may provide a 
road map for conservatively programming 
the technology to prescriptive targets. 

As previously mentioned, CAEP test-
ing with the HearLab system is completed 
through speech stimuli presented at var-
ious intensities: 55, 65, and 75 dB SPL. If a 
response is present at 55 dB SPL, it can be 
inferred that the child has no greater than 
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a mild behavioral hearing loss within that 
given frequency range. 

If a response is present beginning at 65 
dB SPL, it can be inferred that the child has 
between a mild to moderate behavioral 
hearing loss within that given frequency 
range. If a response is present beginning 
at 75 dB SPL, it can be inferred that the 
child has between a moderate to severe 
behavioral hearing loss within that given 
frequency range. 

Finally, if a response is absent at 75 dB 
SPL, it can be inferred that the child likely 
has at least a severe behavioral hearing loss 
within that given frequency range (Punch et 
al, 2016). 

By assessing CAEPs to several speech 
stimuli, the clinician is provided with an 
outline of estimated auditory access, allow-
ing them to conservatively fit amplification 
sooner rather than later. However, it is 
imperative to note that CAEP testing can be 
used as a supplementary tool to assist in 
the plan of care development, but does not 
negate the importance and value of behav-
ioral audiometry, parent questionnaires/
report, and speech and language develop-
ment in guiding clinical recommendations. 

Cochlear Implants
CAEP testing can also be successfully imple-
mented into routine clinical practice for 
audiologists working with children pre- and 
post-cochlear implantation. For infants 
diagnosed with severe to profound hearing 
loss who might be candidates for cochlear 
implantation, CAEP testing can be completed 
in the unaided and aided conditions. 

Comparing CAEPs in the two conditions 
provides an objective measure to confirm 
limited aided benefit and supports the plan 

to move forward with a cochlear implant. 
This information can be beneficial to a 
clinician and family, as the approved age of 
implantation continues to lower and relying 
on behavioral assessment may not be possi-
ble. Additionally, this objective measure can 
be a valuable counseling tool with families, 
as well as a vital component when working 
with insurance companies to determine cov-
erage of an implant sooner rather than later. 

Again, as the age of implantation contin-
ues to lower, clinicians are relying heavily 
on objective tools in cochlear implant 
programming and verification because 
behavioral audiometry may be inconsistent 
for a period.

Post-implantation, CAEP testing can be 
used to assess access to soft conversational 
speech with current settings and support 
a clinician in additional programming. 
It is recommended that CAEP testing not 
be completed until at least three months 
post-activation. 

Sharma et al (2002) recorded the P1 
response in 245 children with congeni-
tally deafness and cochlear implants. Of 
this group, most children who received a 
cochlear implant prior to three and half 
years of age had a P1 response latency 
within the normal range for their age group. M
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Approximately half of the children who 
received their cochlear implant between 
three and a half and seven years of age had 
P1 responses within normal limits, while 
nearly all children who were implanted later 
than seven years of age had P1 responses 
that were delayed beyond the normal range. 
This data highlights the importance of early 
detection and intervention, requiring pedi-
atric audiologists to use all tools available. 

Case Study #1
DV was referred to Hearts for Hearing after 
referring on her newborn hearing screening 
bilaterally. A natural sleep ABR performed 
at one month of age was consistent with no 
response to auditory stimuli at the limits of 
the equipment, confirming bilateral severe 
to profound sensorineural hearing loss. DV 
was fit with bilateral hearing aids at one 
month and two weeks of age. 

Following the hearing aid fitting, parents 
reported DV was very responsive to people 
when they were in her line of sight but did 
not show signs of hearing voices or environ-
mental sounds when she could not see the 
sound source. 

CAEP testing was completed in the 
unaided and aided conditions at five  
months of age. In the unaided condition, P1 
responses were absent at 75 dB SPL for both 
the /g/ and /t/ stimuli. In the aided condi-
tion, P1 responses were also absent at 75 dB 
SPL for /g/ and /t/ stimuli, indicating poor 
cortical access to speech stimuli and little 
to no aided benefit from current hearing 
technology. 

DV’s first cochlear implant (right ear) 
was activated at nine months of age. Aided 
behavioral audiometry, completed one-
month post-activation, revealed responses 

to tonal stimuli in the normal to mild 
range and a speech-awareness thresh-
old in the normal range with the cochlear 
implant alone. 

DV’s parents reported an increase in 
her auditory awareness and an increase in 
vocalizations after activation. DV’s second 
cochlear implant (left ear) was activated 
at 12 months of age. Aided behavioral 
audiometry was attempted one-month 
post-activation; however, responses were 
limited due to disinterest in the task. 
Parents again reported significant improve-
ment in responsiveness, as well as speech 
and language development. 

CAEP testing was completed three months 
post-activation of the second implant. With 
the left CI alone, P1 responses were present 
for /g/, /t/, and /s/ stimuli at 55 dB SPL. With 
the right CI alone, P1 responses were present 
for /g/ and /t/ stimuli at 55 dB SPL; inconclu-
sive for /s/ stimuli due to patient movement 
and noise. Overall, results suggested excel-
lent cortical access to speech stimuli with 
current hearing technology. 

A speech and language evaluation was 
completed one week later and results indi-
cated receptive and expressive language 
skills within normal limits on the Preschool 
Language Scales (PLS-5) and Receptive–
Expressive Emergent Language Test (REEL-4).  
The Rossetti Infant-Toddler Language Scale 
indicated some expressive delays, spe-
cifically in the areas on consistent verbal 
imitation, use of true words, and engage-
ment in vocal turn-taking. 

DV continues to receive routine audiologi-
cal management and weekly auditory-verbal 
therapy; prognoses to develop age-appropri-
ate listening and spoken language skills are 
excellent. 
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Case Study #2
AG was referred to Hearts for Hearing after 
referring on her newborn hearing screening 
bilaterally. A natural sleep ABR performed at 
one month of age was consistent with bilat-
eral auditory neuropathy spectrum disorder. 

CAEP testing was completed at four 
months of age. With the left ear alone (right 
ear masked), P1 responses were present for 
/g/ stimuli at 55 dB SPL and /t/ stimuli at 
65 dB SPL. With the right ear alone (left ear 
masked), P1 responses were present for /g/ 
and /t/ stimuli at 55 dB SPL. Overall, results 
suggested good cortical access to speech 
stimuli and no hearing technology was rec-
ommended. At that time, AG began receiving 
biweekly auditory-verbal therapy. 

Behavioral audiometry at eight months 
of age revealed possible speech-awareness 
responses in the moderate hearing loss 
range in each ear alone with fair reliability. 
Responses to tonal stimuli could not be reli-
ably obtained due to disinterest in the task. 

AG continued to be seen for auditory-ver-
bal therapy through tele-intervention and, 
due to the COVID-19 pandemic, was not seen 
for behavioral audiometry until 12 months 
of age. At that time, possible speech-aware-
ness responses were noted in the moderate 
to moderately severe hearing loss range in 
each ear alone with fair reliability. 

Additional CAEP testing was completed 
one week later. With the left ear alone (right 
ear masked), P1 responses were absent 
for /g/ and /t/ stimuli at 75 dB SPL. With 
the right ear alone (left ear masked), P1 
responses were absent for /g/ stimuli at 
75 dB SPL and present for /t/ stimuli at 75 
dB SPL. Overall, results confirmed a shift 
in auditory access relative to initial CAEP 
testing and corroborated elevated behavioral 

responses. AG will be fit with binaural hear-
ing aids in the near future. 

Conclusion
CAEPs can be a useful tool to assist in 
determining a plan of care and confirm-
ing auditory access for children for whom 
behavioral audiometry cannot yet be reliably 
completed. Although not widely used in a 
clinical setting to date, the audiologists at 
Hearts for Hearing have come to value the 
information obtained through CAEP testing 
and hope to see the clinical implementation 
of this assessment increase in the field of 
pediatric audiology.  

Elizabeth Grim, AuD, is the director of the Pediatric and 
Cochlear Implant Clinic at Hearts for Hearing in Oklahoma City, 
Oklahoma.

Stephanie Browning is a pediatric and cochlear implant 
audiologist with Hearts for Hearing in Oklahoma City, 
Oklahoma.
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Af t e r  p r act i c i ng  t i nn i tus 
management for 10 years, we 
have discovered how to create 
a successful t innitus clin ic. 
This article is designed to provide 
ins ight on how to make the 
process easier.  

S tarting a tinnitus clinic or incorporating tin-
nitus management into your busy practice can 
be a challenging task that keeps audiologists 
from moving forward with helping an under-
served population within the scope of practice 

of audiology. After practicing tinnitus management for 
10 years, we have discovered how to create a successful 
tinnitus clinic. This article is designed to give insight 
on how to make the process easier.  

Start with Why
When asked to write this article, the question that 
immediately arose is why? Why would someone want 
to work with patients who have tinnitus? Author and 
speaker Simon Sinek professes, “people don’t buy what 
you do, they buy why you do it” (2013). 

My “why” is to increase access to care and to use best 
practices. There are not enough qualified tinnitus pro-
fessionals in the country, which means patients may 
be consulting unqualified people, or even worse, they 
are not consulting a professional at all. Our clinic was 
developed to serve this patient need. 

BY JASON LEYENDECKER
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According to the National 
Health and Nutritional 
Examinations Survey completed 
in 2011–2012, close to 20 million 
people experience tinnitus reg-
ularly and approximately two 
million people struggle with 
severe or debilitating tinnitus. 

The tinnitus patient is like 
no other, as they have a unique 
feeling toward a sound that no 
one else can hear. As audiol-
ogists, we are best equipped 
to treat these patients. They 
have most likely explored all 
methods to make the sound go 
away and no “magic pill” has 
helped them. 

Working with a patient with 
tinnitus takes a strong will, 
the ability to be patient and 
knowledgeable, and the ability 
to emotionally support someone 

going through confusion, anx-
iety, and, sometimes, pain. 
When implementing tinnitus 
care into your practice, be sure 
to remember your “why.”

Up Your Tinnitus 
Training
When looking into training, 
there are several different ave-
nues. Henry (2005) surveyed 60 
accredited audiology programs 
to document what training 
for tinnitus management was 
included in the curriculum. 
Forty-one schools agreed that 
tinnitus management should 
be included in the audiologist’s 
scope of practice, but 34 schools 
did not offer a dedicated course 
for tinnitus management in 
their curriculum. 

Seeking outside training 
is a good idea and there are 
some great training programs 
available. Becoming an expert 
in tinnitus management 
requires a great deal of con-
tinuing education and there are 
many options.

The option that serves as the 
baseline structure of treatment 
in our clinic is the Tinnitus 
Retraining Therapy (TRT) 
program produced by Pawel 
Jastreboff, PhD (1999, 2007). 
This program focuses on under-
standing the models of tinnitus 
and how to explain these mod-
els to patients in a way they can 
understand. 

It  is important to 
establish a network of 
other professionals in 
your area to aid in 
tinnItus management. 
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In addition to TRT, there are several 
other training classes and organizations 
focused on tinnitus and sound-sensitive 
care, such as the Tinnitus Practitioners 
Association (TPA), Tinnitus Activities 
Treatment (TAT), and Progressive Tinnitus 
Management (PTM). 

The American Board of Audiology (ABA) 
also has a comprehensive tinnitus manage-
ment education program providing essential 
information for assessing and manag-
ing patients with tinnitus or decreased 
sound tolerance. The ABA Certificate 
Holder-Tinnitus Management (CH-TM) is 
an assessment-based certificate program 
offered in a combination video and interac-
tive online self-study program.

Clinic Options
When beginning a tinnitus clinic, there are 
different options to consider. Tinnitus ther-
apy can complement your current clinic and, 
for ease of logistics, can be integrated into 
your current schedules, which adds more 
value to your clinic. 

You can either bill for your services and 
charge for a consultation fee separately 
or you can set up a separate limited lia-
bility company (LLC) to provide tinnitus 
treatments without accepting insurance 
contracts.

There are pros and cons to each option 
but, because laws may vary across states, it 
is best to consult with an attorney and an 
accountant to determine the best option for 
your practice. 

Call for AbstractsCall for AbstractsCall for Abstracts
Present best practices, innovative 

research, and new ideas with 
colleagues around the globe.

Review submission guidelines and submit 
your abstract starting on August 20, 2021.

Call for Abstracts
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Establish Your Network
Audiology is not the only profession with 
tinnitus management in its scope of prac-
tice. However, audiologists should be leading 
the multidisciplinary approach to tinnitus 
management (Henry, 2005). 

It is important to establish a network 
of other professionals in your area to aid 
in tinnitus management. First, establish 
a good relationship with an otolaryngolo-
gist for medical management of tinnitus. 
Often, he or she will be the first provider 
in the patient’s journey in tinnitus care. 
Establishing  relationships within the ear, 
nose, and throat (ENT) community will let 
the ENT know about the important role 

of audiologists in the care of the tinnitus 
patient and reduce the number of “you’re 
healthy, go home and live with it” situations. 

Next, establish a pool of psychologists in 
your area that express interest in tinnitus 
management. One resource, suggested by a 
local psychologist, that can help in finding 
psychotherapists is the Psychology Today 
website (www.psychologytoday.com). Other 
resources include the American Psychology 
Association (https://locator.apa.org/) and the 
National Institute of Mental Health (https://
www.nimh.nih.gov/health/). 

You will want to find psychologists who 
have a background in chronic-pain manage-
ment, mindfulness-based stress reduction, 
cognitive behavioral therapy, dialectical 
behavioral therapy, and, possibly, eye-move-
ment desensitization and reprocessing 
(EMDR) experience. EMDR is showing great 
results with phantom-limb pain and this is 
being translated into success with tinnitus 
management (Rikkert, 2018). 

Speak with these professionals directly 
and gauge their interest and commitment 
to tinnitus therapy. Once the relationship 
is established, the therapist may wish to 
attend a consultation to better understand 
TRT and how the neurophysiologic model 
of tinnitus affects the patient’s reaction to 
tinnitus.  

Because every provider has their own 
methodology and personality, identify sev-
eral therapists in your area to enable your 
patients to find a professional with whom 
they can form a good, trusting connection. 
The size of your community will determine 
how many providers to have in your net-
work. For patients who travel, we use the 
resources listed above to identify a local 
therapist who specializes in treatments that 
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will be helpful for the patient, as follow-up 
appointments will be necessary.  

Reaching out to other professions such as 
neurology, physical therapy, and ophthal-
mology/optometry is also helpful in creating 
a good solid network of referral sources for 
your patients. 

Our office sees a great deal of patients 
with traumatic brain injuries, so estab-
lishing a relationship with brain-injury 
clinics is very helpful. In my experience, 
tinnitus is one of the last brain-injury symp-
toms addressed in a brain-injury clinic. 
As a result, establishing a referral base for 
these clinics could offer tinnitus relief to 
many patients.

Challenges You Will Face
Establishing yourself as a tinnitus practi-
tioner does not happen overnight and takes 
a great deal of extra work. The training can 
be time consuming, but it is a good invest-
ment toward your future. Once you have 
tackled that challenge, it may take time to 
get patients in the door. Patience during this 
process is difficult but essential in creating 
value for the patient. 

One of our biggest challenges has been 
creating a true, separate clinic for our tin-
nitus patients and defining what a tinnitus 
patient is versus a patient with tinnitus. 
Our clinics are separate on paper and digi-
tally; however, when someone calls and asks 
what clinic they belong in, it may be diffi-
cult to differentiate their needs when there 
is overlap. 

The easiest way to determine the clinic 
in which a patient should be served is by 
conducting a tinnitus questionnaire, which 
can help you establish a cut-off score for the 
two clinics. There are several peer-reviewed 

questionnaires that can be used, including 
the following:

 � Tinnitus Reaction Questionnaire (TRQ) 
(Wilson et al, 1991)

 � Tinnitus Handicap Inventory (THI) 
(Newman et al, 1996)

 � Tinnitus Functional Index (TFI) (Meikle 
et al, 2012)

 � Tinnitus Questionnaire (TQ) 
(Hallam, 2008)

 � Tinnitus Handicap Questionnaire (THQ) 
(Kuk et al, 1990)

These questionnaires will help you to 
document when tinnitus is affecting the 
patient’s quality of life. 

A difficult component of tinnitus is that 
it is not objective; determining how tinnitus 
affects a patient requires more information 
than a questionnaire can provide. Our team 
asks patients questions, including how long 
have they been having trouble, how is the 
tinnitus affecting sleep and concentration, 
and what are their priorities. We lay out our 
fee schedule and what the consultation will 
entail. Most patients who call our tinnitus 
clinic need a tinnitus consultation.  

Another challenge when adding a tinni-
tus clinic to your office is time. Tinnitus 
patients require a significant amount of time 
due to follow-up care, collaboration with 
other clinics, and report writing. In addi-
tion, tinnitus cases can end up in litigation 
because of head injuries from car accidents 
and workers’ compensation situations. 
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More work will be required if the pro-
vider is asked to serve as an expert witness 
for the patient. You are allowed to bill, and 
you should bill, for your time. However, 
this work takes away from time you would 
be serving other patients. Choosing to take 
insurance or even billing for workers’ com-
pensation and auto insurances will add 
more work to having a tinnitus clinic. 

Tinnitus treatments are considered 
experimental and require documentation as 
to why they should be covered by insurance. 
You may need to work with the treatment 
creators to provide data, as well as compile 
a literature review, to have enough data to 
support your recommendations. 

Overcoming the challenges of adding a 
tinnitus clinic to your practice is not easy, 

but you can be successful by establishing 
your billable hours, your follow-up sched-
ule, and, when you have a separate tinnitus 
clinic, one person to determine patient crite-
ria for each clinic.  

Benefits and Rewards               
from a Tinnitus Clinic
Despite the difficulties of adding tinnitus 
therapy to your clinic, there are several 
great benefits of tinnitus management. 
Providing a niche to your practice can bring 
additional revenue to your clinic. 

You will be serving an underserved mar-
ket. With approximately 50 million patients 
with tinnitus, and two to three million of 
those people needing a tinnitus assessment 
and consultation, there are not enough qual-
ified providers available (American Tinnitus 
Association, 2021). 

Approximately 50 percent of the patients 
will need some sort of treatment device 
(Schwartz, 2014). If you build your treatment 
costs into the device costs, the revenue can 
cover your costs and provide the appropriate 
level of profit.    

To reiterate, there are not enough qual-
ified tinnitus professionals in the country, 
which means patients may be consulting 
unqualified people or, even worse, they are 
not consulting a professional at all. 

Currently, it is common for patients to 
travel long distances to get adequate tinni-
tus treatment and, while telehealth tools are 
available, they are still not widely accepted 
and may be limited by each state’s licen-
sure laws. 

Most hearing aid technologies have 
remote-care options, but limit the abil-
ity of programming the tinnitus program. 
Providing the best care must be timely and 

tinnItUS ManAGEmenT 
CONtiNUinG EDUCATion 
RESouRCes
American Board of Audiology
Certificate Program in Tinnitus Man-
agement
www.boardofaudiology.org

Tinnitus Practitioners Association
https://tinnituspractitioners.org

Tinnitus Activities Treatment
www.tinnitus-pjj.com

Progressive Tinnitus Management 
https://medicine.uiowa.edu/oto/education/

conferences-and-events/international-confer-

ence-management-tinnitus-and-hyperacusis
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must include the full scope of what we can 
do. Including evidenced-based tinnitus 
care in your area will make treatment more 
accessible and result in better outcomes for 
your community. 

Conclusion
Adding tinnitus management to the scope 
of your practice can be both rewarding and 
challenging. Because there are not enough 
qualified tinnitus providers in the country, 
there is a great need for this service. 

To add tinnitus management to your prac-
tice, obtain the necessary training, network 
with practicing audiologists, and establish 
your multidisciplinary referral network. It 
is extremely rewarding to help a tinnitus 
patient become a patient with tinnitus. 

Jason Leyendecker, AuD, is the owner of Audiology Concepts 
LLC and The Tinnitus Clinic of Minnesota LLC in Edina, 
Minnesota. The primary focus of this practice is audiology and 
hearing devices. The practice has a separate tinnitus clinic 
called The Tinnitus and Hyperacusis Clinic of Minnesota. 

Jason served as an adjunct assistant professor for A.T. 
Still University from 2016 to 2019 teaching the tinnitus 
management course. He has served on several committees, is a 
Minnesota Sight and Hearing Association board member, was 
recently elected to The Academy of Doctors of Audiology Board, 
and serves as president-elect of the Minnesota Academy of 
Audiology.  
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You know the saying, “It’s hard 
to teach an old dog new tricks,” 
b u t  t h a t  j u s t  m ay  b e  w h a t 
needs to happen to transition 
electrocochleography (ECochG) 
out of the vestibular toolbox and 
into the auditory one.

Introduction
Electrocochleography (ECochG) has been used in clin-
ical practices since the 1960s. Historically, it has been 
touted as helpful in the identification of Meniere’s dis-
ease (MD). However, differences in recording strategies 
significantly reduce its efficiency in this endeavor (Ho Oh 
et al, 2014). Moreover, consensus guidelines put forth by 
Lopez-Escamez et al (2015) use a set of specific symptom-
atic findings to classify MD as either definite or probable,       
leaving ECochG results out of the diagnostic picture. 

As our understanding and access to new tests of the  
vestibular system grow, is there still a need to keep 
ECochGs in our toolbox? Perhaps, but we may need to 
repurpose the ECochG. Auditory neuropathy spectrum 

BY BRE MYERS 
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disorder (ANSD), compared to 
MD, is a fairly “young,” less 
familiar disorder. The ability 
of the ECochG to enhance the 
cochlear microphonic of the 
auditory brainstem response 
may be the right tool for the job 
when it comes to ANSD’s clinical 
diagnosis.

Historical Uses of 
ECochGs
You know the saying, “It’s hard 
to teach an old dog new tricks,” 
but that just may be what needs 
to happen to transition ECochG 
out of the vestibular toolbox 
and into the auditory one. 
Historically, ECochGs have been 
used in the hopes of identify-
ing MD. The rationale for this 
assumption is derived from the 
suspected increased levels of 
endolymph in the MD-affected 
ear. This elevated level produces 
a larger-than-typical summat-
ing potential (SP), which may be 
visible in an ECochG recording 
(FIGURE 1). 

Results have been mixed at 
best, though their legend per-
sists. Part of this may lie in what 
the literature says versus how 
ECochGs are actually performed 
in an outpatient setting. Much 
of the supportive studies for 
ECochG in MD identification use 
a transtympanic approach. This 
requires either the placement of 
pressure equalization (PE) tubes 
and electrodes surgically fished 
through them into the mid-
dle-ear space or a transtympanic 
needle electrode pushed through 
the tympanic membrane. Both 
methods require skills beyond 
the scope of clinical audiolo-
gists, who are the ones routinely 
tasked with performing the 
studies. Because neither of 
these two methods are practical 
for an audiologist to perform, 
extratympanic methods have 
been adopted in the outpatient 
clinical setting.  

A less invasive approach 
is to use a wick “tymptrode” 
that is placed on the external 
surface of the tympanic mem-
brane. However, even this can 
be uncomfortable, at best, for 
the patient. Another more com-
mon approach uses gold foil 
“tiptrodes” that are inserted 
deep in the ear canal, similar to 
earphones inserted for audio-
metric testing. 

However, what we gain in 
comfort and safety we lose in 
recording capabilities. While 

The early identification 

of MD remains a goal 

in the clinic setting.
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tiptrodes offer a better view 
of the cochlear microphonic, 
summating potential (SP), and 
action potential (AP) compared 
to mastoid or earlobe place-
ment, serious concern over the 
decrease and variability in SP 
amplitude has been reported, 
making the widely used record-
ing strategy fairly useless in 

consistent identification of MD 
(Ho Oh et al, 2014). 

So How Is MD Properly 
Identified? 
The latest consensus put forth 
by the Classification Committee 
of the Bárány Society, the 
Equilibrium Committee of 
the American Academy of 

PROTOCOL
CORR.
COEF.

RN μV
TIME (MS) AMPLITUDE (μV) %

SS SE
SP AP BL SP AP SP/AP
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FIGURE 1. ECochG 
recording using 
extratympanic recording 
methods (gold foil 
tiptrodes) of a patient 
with no significant history 
of peripheral or central 
vestibular disorders. 
Note the variability of SP 
markings and values in the 
right ear.
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Otolaryngology-Head and Neck Surgery 
(AAO-HNS), the European Academy of 
Otology and Neurology (EAONO), the Japan 
Society for Equilibrium Research, and the 
Korean Balance Society, in 2015, includes 
two categories: Definite, and Probable 
Meniere’s (Lopez-Escamez et al, 2015). The 
diagnosis is based on clinical symptomatic 
criteria (TABLE 1), not on specific test results, 
according to Lopez-Escamez et al (2015). 

However, the early identification of 
MD remains a goal in the clinic setting. 
Because the early stages of MD share simi-
lar attributes to other peripheral vestibular 
disorders, well-meaning practitioners may 
request ECochGs as part of their initial ves-
tibular work-up. The hope is that performing 
an ECochG on these patients in the early 
stages will reveal a large SP/AP area ratio, 
but according to Oh et al (2014), this is not 
consistently the case. 

In this study, using extratympanic record-
ing methods, no significant differences were 
found in the SP/AP area ratio between the 
control group and patients who were cate-
gorically identified as definite, probable, or 
possible MD using the previous AAO-HSN 
guidelines. The authors concluded that 
neither a positive nor a negative finding 
significantly contributes to the differential 
diagnosis. 

So What’s Left for the ECochG? 
As a clinician, I love the increased visibil-
ity of the cochlear microphonic and Wave 
I using tiptrodes compared to an electrode 
placed on the mastoid. But, as someone 
interested in identifying functional capabil-
ities and the affected areas of the vestibular 
system, performing vestibular evoked myo-
genic potentials (VEMP), video head impulse 
testing (vHIT), rotary chair, or posturography 
measures will provide more useful informa-
tion. There is hope, however, as ECochG has 
found utility in the identification of ANSD. 

The ANSD spectrum is still being defined. 
Audiometric configurations are varied in 
ANSD. However, most cases have seemingly 
normal, or near normal, cochlear function 
evidenced by present otoacoustic emis-
sions and present cochlear microphonics 
with otherwise absent Waves I-V during 
auditory brainstem response evaluations 
(Colucci, 2020).

In a Frontiers in Neuroscience editorial by 
Pienkowski et al (2018), the authors review 
the merits of the ECochG’s abilities to 
capture cochlear microphonics and poten-
tially become an integral differentiator 
between inner and outer hair-cell function 
or auditory nerve fiber (ANF) loss. More 
investigation is necessary to determine how A
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precise this measurement can 
become. However, ECochGs are 
emerging as an effective tool in 
the diagnostic battery used in 
the diagnosis of ANSD. 

Additionally, ECochGs may 
also find a new application for 
evaluating noise effects within 
the cochlea. As the research 
bank grows surrounding hid-
den hearing loss and cochlear 
synaptopathy, an easily acces-
sible clinical measure, such as 
the ECochG, may see its stock 
rise in this patient commu-
nity, as well. The editorial also 
highlights findings of several 
studies (Liberman et al, 2016; 
Bramhall et al, 2017) that found 
differences in the compound 
action potential (CAP) in those 
with a history of noise exposure 
compared to control subjects 
(Pienkowski et al, 2018).

Perhaps it is not the ECochG 
that needs to learn some new 
tricks after all. Rather, it is the 
clinicians and providers who 
need to repurpose the ECochG 
for use in more suitable patient 
populations. 

Bre Myers, AuD, PhD, is an assistant editor for 
Audiology Today and an associate professor 
in the Osborne College of Audiology at Salus 
University in Elkins Park, Pennsylvania.
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DEFINITE MD PROBABLE MD

 � Two or more spontaneous episodes of vertigo, each lasting 20 minutes 
to 12 hours

 � Audiometrically documented low-to-medium-frequency sensorineural 
hearing loss in one ear, defining the affected ear on at least one 
occasion before, during, or after one of the episodes of vertigo

 � Fluctuating aural symptoms (hearing, tinnitus, or fullness) in the 
affected ear

 � Not better accounted for by another vestibular diagnosis

 � Two or more spontaneous 
episodes of vertigo, each last-
ing 20 minutes to 12 hours

 � Fluctuating aural symptoms 
(hearing, tinnitus, or fullness) 
in the affected ear

 � Not better accounted for by 
another diagnosis

TABLE 1. Diagnostic criteria 
for Meniere’s disease, 
based on criteria from 
Lopez-Escamez et al (2015).



A M E R I C A N  A C A D E M Y  O F  A U D I O L O G Y

SESSION TITLE AND PRESENTING ORGANIZATION CEUs

Calibrating Your Clinical Practice with National Practice Standards
PRESENTED BY Jennifer Phelan, AuD; Sarah Curtis, AuD; 
Patricia Gaffney, AuD; and Jason Galster, PhD
BROUGHT TO YOU BY Audiology Practice Standards Organization (APSO)

0.1

Being Black in Audiology Part 1: Discussing Racism Toward Black Audiologists 
and Black Audiology Students
PRESENTED BY Jocelyn Tubbs, AuD
BROUGHT TO YOU BY Black Audiologist United (BAU)

0.1

Being Black in Audiology Part 2: An Open Discussion Among BAU Members
MODERATOR Jocelyn Tubbs, AuD
PANELISTS Jasmine Simmons, AuD; Melissa Tribble, AuD; and Logan Faust, AuD
BROUGHT TO YOU BY Black Audiologist United (BAU)

0.1

Reimagining Your Role: Clinical Audiologists Serving Students’ Educational Needs
PRESENTED BY Kimberly Ward, AuD, and Erin Donlin, AuD
BROUGHT TO YOU BY Education Audiology Association (EAA)

0.1

A New Look at MarkeTrak 9 and 10©: Reviewing Disparities in Hearing Health Care 
by Gender, Race and Income
PRESENTED BY Kate Carr and Thomas A. Powers, PhD
BROUGHT TO YOU BY Hearing Industries Association (HIA)

0.1

HLAA: A Key Member on Your Aural Rehab Team
PRESENTED BY Barbara Kelley and Juliëtte Sterkens, AuD
BROUGHT TO YOU BY Hearing Loss Association of America (HLAA)

0.1

A Glance at the Future of Hearing Care: Are You Ready?
PRESENTED BY Natalie Comas, BSpPath, LSLS Cert. AVT, and Cherilee Rutherford, AuD
BROUGHT TO YOU BY Ida Institute

0.1

Military Audiology: Traditional Audiological Care and So Much More
PRESENTED BY MAJ Jennifer Noetzel, AuD; LCDR Seth Garcia, AuD, PhD; and LtCol John Foster, AuD
BROUGHT TO YOU BY Military Audiology Association (MAA)

0.1

How Can Clinical Audiologists Apply Contemporary Hearing Loss Prevention Evidence?
PRESENTED BY Gregory A. Flamme, PhD; Michael Santucci, AuD; and Kristy K. Deiters, AuD
BROUGHT TO YOU BY National Hearing Conservation Association (NHCA)

0.1

Another Look at Tinnitus: Qualia and Prediction
PRESENTED BY Natan Bauman, MS Eng, EdD
BROUGHT TO YOU BY Tinnitus Practitioners Association (TPA)

0.1

Patients’ Experience of Vestibular Testing (and How Audiologists Can Make It Better)
PRESENTED BY Erin Piker, AuD, PhD
BROUGHT TO YOU BY Vestibular Disorders Association (VeDa)

0.1

SESSION TITLE AND PRESENTING ORGANIZATION CEUs

Audiologic Rehabilitation: Using Technology to Maximize Outcomes
PRESENTED BY Kristin Dilaj, AuD, PhD; Karen Doherty, AuD; and 
Carly C. Maldonado Alicea, AuD, PhD
BROUGHT TO YOU BY Academy of Rehabilitative Audiology (ARA)

0.1

A Multidisciplinary Approach to Hearing Technologies 
at the American Auditory Society
PRESENTED BY Dave Fabry, PhD; René Gifford, PhD; Francis Kuk, PhD; 
Charles Limb, MD; and Ryan McCreery, PhD
BROUGHT TO YOU BY American Auditory Society (AAS)

0.1

Effectiveness of the Multi-Disciplinary Approach 
to the Dizzy Patient
PRESENTED BY Kristen Janky, AuD, PhD; Habib Rizk, MD, MSCI; 
and Richard Clendaniel, PT, PhD
BROUGHT TO YOU BY American Balance Society (ABS)

0.1

Ten Reasons to Not Wait on Getting a Cochlear Implant 
(Once a Patient Is a Candidate)
PRESENTED BY Donna Sorkin, MA, and Meredith Holcomb, AuD
BROUGHT TO YOU BY American Cochlear Implant Alliance (ACIA)

0.1

Cochlear Implant Updates for the Non-Cochlear Implant Audiologist
PRESENTED BY Maureen Wargo, AuD, MBA, and Lori Nixon, MA
BROUGHT TO YOU BY Association of VA Audiologists (AVAA)

0.1

EDUCATIONAL
SEMINARS from Hearing

Health-Care Organizations

Included with your 
AAA 2021 Virtual 
registration or with 
the 2021 eAudiology 
Web Seminar 
Package. 

Sessions are also 
available for purchase 
at $30 each.



A M E R I C A N  A C A D E M Y  O F  A U D I O L O G Y

SESSION TITLE AND PRESENTING ORGANIZATION CEUs

Calibrating Your Clinical Practice with National Practice Standards
PRESENTED BY Jennifer Phelan, AuD; Sarah Curtis, AuD; 
Patricia Gaffney, AuD; and Jason Galster, PhD
BROUGHT TO YOU BY Audiology Practice Standards Organization (APSO)

0.1

Being Black in Audiology Part 1: Discussing Racism Toward Black Audiologists 
and Black Audiology Students
PRESENTED BY Jocelyn Tubbs, AuD
BROUGHT TO YOU BY Black Audiologist United (BAU)

0.1

Being Black in Audiology Part 2: An Open Discussion Among BAU Members
MODERATOR Jocelyn Tubbs, AuD
PANELISTS Jasmine Simmons, AuD; Melissa Tribble, AuD; and Logan Faust, AuD
BROUGHT TO YOU BY Black Audiologist United (BAU)

0.1

Reimagining Your Role: Clinical Audiologists Serving Students’ Educational Needs
PRESENTED BY Kimberly Ward, AuD, and Erin Donlin, AuD
BROUGHT TO YOU BY Education Audiology Association (EAA)

0.1

A New Look at MarkeTrak 9 and 10©: Reviewing Disparities in Hearing Health Care 
by Gender, Race and Income
PRESENTED BY Kate Carr and Thomas A. Powers, PhD
BROUGHT TO YOU BY Hearing Industries Association (HIA)

0.1

HLAA: A Key Member on Your Aural Rehab Team
PRESENTED BY Barbara Kelley and Juliëtte Sterkens, AuD
BROUGHT TO YOU BY Hearing Loss Association of America (HLAA)

0.1

A Glance at the Future of Hearing Care: Are You Ready?
PRESENTED BY Natalie Comas, BSpPath, LSLS Cert. AVT, and Cherilee Rutherford, AuD
BROUGHT TO YOU BY Ida Institute

0.1

Military Audiology: Traditional Audiological Care and So Much More
PRESENTED BY MAJ Jennifer Noetzel, AuD; LCDR Seth Garcia, AuD, PhD; and LtCol John Foster, AuD
BROUGHT TO YOU BY Military Audiology Association (MAA)

0.1

How Can Clinical Audiologists Apply Contemporary Hearing Loss Prevention Evidence?
PRESENTED BY Gregory A. Flamme, PhD; Michael Santucci, AuD; and Kristy K. Deiters, AuD
BROUGHT TO YOU BY National Hearing Conservation Association (NHCA)

0.1

Another Look at Tinnitus: Qualia and Prediction
PRESENTED BY Natan Bauman, MS Eng, EdD
BROUGHT TO YOU BY Tinnitus Practitioners Association (TPA)

0.1

Patients’ Experience of Vestibular Testing (and How Audiologists Can Make It Better)
PRESENTED BY Erin Piker, AuD, PhD
BROUGHT TO YOU BY Vestibular Disorders Association (VeDa)

0.1

SESSION TITLE AND PRESENTING ORGANIZATION CEUs

Audiologic Rehabilitation: Using Technology to Maximize Outcomes
PRESENTED BY Kristin Dilaj, AuD, PhD; Karen Doherty, AuD; and 
Carly C. Maldonado Alicea, AuD, PhD
BROUGHT TO YOU BY Academy of Rehabilitative Audiology (ARA)

0.1

A Multidisciplinary Approach to Hearing Technologies 
at the American Auditory Society
PRESENTED BY Dave Fabry, PhD; René Gifford, PhD; Francis Kuk, PhD; 
Charles Limb, MD; and Ryan McCreery, PhD
BROUGHT TO YOU BY American Auditory Society (AAS)

0.1

Effectiveness of the Multi-Disciplinary Approach 
to the Dizzy Patient
PRESENTED BY Kristen Janky, AuD, PhD; Habib Rizk, MD, MSCI; 
and Richard Clendaniel, PT, PhD
BROUGHT TO YOU BY American Balance Society (ABS)

0.1

Ten Reasons to Not Wait on Getting a Cochlear Implant 
(Once a Patient Is a Candidate)
PRESENTED BY Donna Sorkin, MA, and Meredith Holcomb, AuD
BROUGHT TO YOU BY American Cochlear Implant Alliance (ACIA)

0.1

Cochlear Implant Updates for the Non-Cochlear Implant Audiologist
PRESENTED BY Maureen Wargo, AuD, MBA, and Lori Nixon, MA
BROUGHT TO YOU BY Association of VA Audiologists (AVAA)

0.1

EDUCATIONAL
SEMINARS from Hearing

Health-Care Organizations

Included with your 
AAA 2021 Virtual 
registration or with 
the 2021 eAudiology 
Web Seminar 
Package. 

Sessions are also 
available for purchase 
at $30 each.



|  AUDIOLOGY TODAY Jul/Aug 2021 Vol 33 No 448

ON TREND
Viewpoints from industry

Artificial Intelligence 
Plus Human Intelligence—
The Future of Hearing 
Technology
By Oliver Townend

The virtual Consumer Electronics Show (CES) 2021 earlier 
this year highlighted a simple truth about artificial 
intelligence (AI): that AI alone should not be solving 
problems but operating alongside human intelligence 
(HI).

Why? AI can rapidly perform calculations and make 
smart predictions within set rules, but struggle with 
grey areas. When it comes to emotion-based decisions, 
HI is superior.

A combined AI and HI approach is already employed 
in the medical profession, in cancer diagnosis for 
example, and is also making waves in hearing aid tech-
nology. Widex is applying AI, not to solve a definite 
problem like separating speech from noise, but to solve 
an even harder real-life problem: giving a hearing aid 
user the sound they want. While improving speech-
in-noise is a very desirable outcome in many daily 
situations, it is not always exactly what an individual 
listener wants. 

How do you solve these more ambiguous listening 
intentions? Through AI plus HI, achieved when hearing 
aid users train Widex AI. 

The Widex approach has been so successful (Balling 
et al, 2021) that we can now combine HI from Widex 
wearers with AI to send smart solutions to users when 
they want something more individual, more unique, 
and more than what AI alone can give them. 

Balling LW, Townend O, Mølgaard LL, et al. (2021) AI-driven 
insights from AI-driven data. Hear Rev 28(1):22–25.

CONTENT PROVIDED BY WIDEX.

Oliver Townend is a lead audiologist with Widex A/S Denmark.

Earlens Speech 
Outcomes
By Suzanne Levy

A landmark paper was recently published about Earlens, a 
device intended to provide audible, suprathreshold 
amplification from 125–10,000 Hz to patients with 
mild-to-severe sensorineural hearing impairment 
by directly vibrating the ossicles–enabling high-gain 
margins without feedback and low-frequency output 
without occluding the canal. 

This blinded study from a collaboration with 
Susan Scollie’s National Centre of Audiology at 
Western University in Ontario looked at the supra-
threshold benefits to participants fit with Earlens on 
a battery of speech outcome measures, comparing 
audible bandwidth limited to 5 kHz (commonly seen 
with conventional acoustic technology) versus the 
full audible bandwidth to 10 kHz. 

All outcome measures were statistically sig-
nificantly improved with the Earlens extended 
bandwidth: consonant recognition, plural detection, 
and speech understanding in competing speech. 
Blinded subjective ratings also showed preference 
for the extended bandwidth condition (Folkeard et 
al, 2021). 

Folkeard P, Van Eeckhoutte M, Levy S, et al. (2021) Detection, 
speech, recognition, loudness, and preference outcomes with 
a direct drive hearing aid effects of bandwidth. Trends Hear 25: 
233121652199913.

CONTENT PROVIDED BY EARLENS.

Suzanne Levy, PhD, is the senior director of professional 
education and clinical research, with a special interest in 
speech understanding in hearing-impaired listeners, at Earlens. 
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Coding Examples: 
Auditory Evoked Potentials

By Andrea Gohmert and Susan Von Dollen

I n January 2021, for the first time since 
1996, changes were made to the Current 
Procedural Terminology (CPT) codes 

assigned to auditory evoked potentials 
(AEPs). These changes led to numerous 
questions from practitioners regarding 
appropriate coding for auditory evoked 
potentials and related services.  

Descriptions of these new AEP codes 
(92650 through 92653) were initially released 
in the CPT manual for 2021 and use of these 
codes began on January 1, 2021. Overview 
and discussion of the new codes and report-
ing have been presented in CPT Assistant, 
October 2020, p.9, and in an Audiology Today 
article (Jilla and Burton, 2021).

The objective of this article is to provide 
a review of these new codes and case-based 
examples based on member questions.

Newborn Hearing Screening

92650–Auditory evoked potentials: 
screening of auditory evoked potentials 
with broadband stimuli, automated 
analysis

This new code is intended for reporting an 
automated screening of auditory evoked 
potential responses. This procedure does 
not include work related to profession-
al-driven analysis or interpretation of a 
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waveform, but rather for an automated 
analysis generating a pass/refer or pass/
fail result. 

Most commonly, this code would be 
reported for activities related to newborn 
hearing screenings, but it may have relevant 
applications among other patient popula-
tions (e.g., patients who are difficult to test 
behaviorally and who also present with sig-
nificant barriers to completion of diagnostic 
AEP evaluation).

Diagnostic Auditory Evoked 
Potentials

92651–Auditory evoked potentials:      
for hearing status determination,   
broadband stimuli, with interpretation 
and report 

This code would be reported when per-
forming non-automated testing to confirm 
presence of neural markers and waveform 
integrity, rule out auditory neuropathy 
spectrum disorder, or to determine the need 
for additional threshold testing. 

Description of this code includes obtain-
ing auditory brainstem response (ABR) 
waveforms using broadband click stimuli at 
various stimulus intensity levels, as well as 
manipulation of stimulus polarity. 

The most common uses of this CPT code 
would be initial non-automated newborn 
hearing screening, follow-up testing or 
post-screening assessment after failed 
newborn hearing screening, and to rule out 
auditory neuropathy spectrum disorder.

92652–Auditory evoked potentials: for 
threshold estimation at multiple fre-
quencies, with interpretation and report 
(Do not report 92652 in conjunction with 
92651 or 92563)

This code would be reported when complet-
ing a more extensive estimation of hearing 
thresholds and audiometric configuration 
by measuring ABR or auditory steady state 
response (ASSR) thresholds at multiple fre-
quencies. Work values for this code include 
evaluation of the neural integrity of the AEP 
response. 

CPT codes 92651 and 92652 may not be 
billed together on the same date of service 
because the work related to hearing status 
determination is considered and valued as 
a component of threshold estimation test-
ing (92652). 

Activities related to this code include, but 
are not limited to, assessment after failed 
newborn hearing screening and estima-
tion of hearing thresholds for individuals 
who are unable to volunteer behavioral 
responses.

CPT code 92562 can also encompass 
activities related to evaluation, interpreta-
tion, and report of AEPs of varying latencies 
(e.g., middle latency auditory evoked poten-
tials (MLAEP) or cortical auditory evoked 
potentials (CAEP)), if completed in addition 
to threshold estimation at multiple frequen-
cies. It should be noted that 92652 can only 
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be reported once per patient per day and 
CPT codes 92562 and 92563 may not be billed 
together on the same date of service. 

92653–Auditory evoked potentials: 
neurodiagnostic with interpretation          
and report

This code would be reported when com-
pleting a comprehensive neurodiagnostic 
evaluation of the auditory nerve or brain-
stem nuclei to determine neurologic site of 
lesion, including all AEP (ABR, MLAEP, and 
CAEP), that does not involve hearing status 
determination or threshold estimation. 

It should be noted that the work related 
to the analysis of the neural integrity of the 
AEP response is also included in valuation 
for codes 92651 and 92652. Therefore, it is 
not appropriate to report 92653 on the same 
date of service as 92651 or 92652. 

Case Example 1
A baby was born at home and missed his ini-
tial newborn hearing screening. He was seen 
for his initial newborn screening and did not 
pass in either ear. You use a non-automated 
system to complete post-screening ABR 
evaluation, using a broadband stimulus at 
multiple intensities and manipulating stim-
ulus polarity to determine hearing status. 

What AEP code do you use for billing pur-
poses? 92651 only

Case Example 2
A patient was referred to your clinic for 
a comprehensive hearing evaluation and 
seems to be exhibiting a non-organic 
hearing loss. You perform a broad-
band-evoked ABR evaluation and estimate 
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frequency-specific ABR thresholds at mul-
tiple frequencies in each ear to confirm or 
rule out hearing loss. 

What AEP code do you use for billing pur-
poses? Answer: 92652 only

Case Example 3
A child is referred to your clinic for a com-
prehensive ABR evaluation in the setting 
of concerns for auditory processing disor-
der. You complete a neurodiagnostic ABR 
evaluation and assess middle latency AEP 
responses along with cortical AEP responses 
as part of an auditory-processing evaluation.  

What AEP code do you use for billing pur-
poses? Answer: 92653 only

Case Example 4
A child was referred to your clinic to rule 
out ANSD. You perform AEP testing at mul-
tiple intensities using a broadband stimulus 
to rule out auditory neuropathy spectrum 
disorder (ANSD) only. 

What AEP code do you use for billing pur-
poses? Answer: 92651 only

Case Example 5
You see a patient for determination of hear-
ing status and use frequency-specific ASSR 
testing to estimate thresholds.

What AEP code do you use for billing pur-
poses? Answer: 92652 only

NOTE: CPT codes, descriptions, and 
other data are copyright 1966, 1970, 1973, 
1977, 1981, 1983–2021 American Medical 
Association. All rights reserved. CPT is 
a registered trademark of the American 
Medical Association. 

Andrea Gohmert, AuD, is the director of audiology clinical 
operations and a clinical assistant professor at the Callier 
Center of Communication Disorders at The University of Texas 
at Dallas School of Behavioral and Brain Sciences.  

Susan Von Dollen, AuD, is a clinical audiologist with the 
Center for Childhood Communication at the Children’s Hospital 
of Philadelphia.

DISCLAIMER

The information provided in this article by the 
American Academy of Audiology Coding and 
Reimbursement Committee is to provide general 
information and educational guidance to audiologists. 
Action taken with respect to the information provided 
is an individual choice. The American Academy of 
Audiology hereby disclaims any responsibility for the 
consequences of any action(s) taken by any individ-
ual(s) as a result of using the information provided, 
and the reader agrees not to take action against, or 
seek to hold, or hold liable, the American Academy 
of Audiology for the reader's use of the information 
provided. As used herein, the "American Academy of 
Audiology" shall be defined to include the Academy's 
directors, officers, employees, volunteers, members, 
and agents.
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AUDIOLOGY ADVOCATE

The Audiology/Speech-Language 
Pathology Interstate Licensure 

Compact is Operational
—Now What?

 
By Susan Pilch

T en states (Alabama, Kansas, Kentucky, 
Louisiana, Nebraska, North Carolina, 
Oklahoma, Utah, West Virginia, and 

Wyoming) have passed legislation to imple-
ment the Audiology and Speech-Language 
Pathology Interstate Licensure Compact 
(ASLP-IC) and now the compact is officially 
operational. Implementing legislation was 
pending in a number of additional states as 
this issue of Audiology Today went to press.

The ASLP-IC will allow state-licensed 
audiologists and speech-language patholo-
gists to apply for a privilege to practice in 
other participating states and enable them 

to provide services across state lines—either 
in person or through telepractice. This 
flexibility is needed in today’s health-care 
marketplace to help promote continuity 
of care for patients who travel or relocate, 
as well as to facilitate job mobility for 
providers.  

Because each state that participates in 
the compact will continue to regulate the 
actual practice of audiology and maintain its 
individual scope of practice, states will not 
cede any regulatory autonomy. In addition, 
states that participate in the compact will be 
able to share provider disciplinary actions, 
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providing an additional layer of consumer 
protection. 

Organizing the Compact 
Commission
While efforts will continue to encourage 
more states to pass similar legislation, 
the focus will now shift to organizing the 
compact commission, an independent coor-
dinating organization that will administer 
the compact on the states’ behalf. Each 
state participating in the compact will 
appoint two delegates to the commission—
one audiologist and one speech-language 
pathologist. 

The state licensing board, or a compara-
ble regulatory body, will have the ability to 
appoint the delegates. The commission will 
be governed by the terms of the compact, 
which provides the authority for the com-
mission to create bylaws, rules, and policies 
for self-governance.

The commissioners must function within 
the terms and limitations of the compact 
and the bylaws, rules, and policies the 
commission approves. A supporting data 
system will be put into place to allow for the 
electronic processing of interstate licensure 
documentation.

Working Within the Compact 
Audiologists must already be licensed in 
their home state before seeking to apply for 
a privilege to practice in another partici-
pating state. To apply, audiologists would 
access the compact website and upload their 
licensure information. An algorithm would 
read the data and provide the individual 
with confirmation that they are eligible and 
provide a privilege credential. An individual 

practicing under a compact privilege in 
another state will be bound by that state’s 
specific scope of practice and any other 
rules and regulations.

Common Questions 
The Academy held a series of webinars in 
late 2020 on the ASLP-IC to provide informa-
tion to members. Additionally, the Academy 
featured the compact as the topic on a State 
Leaders’ Call to provide a forum for state 
advocacy leaders to share information and 
ask questions about the compact. The fol-
lowing are a few of the recurring questions 
that many have asked. 

Why is there one joint compact for 
audiology and speech-language pathol-
ogy and not a separate one for each 
profession? 

In the majority of states, these profes-
sions are regulated by the same licensing 
board. Also, the relatively small number 
of audiologists would probably make the 
cost of establishing an audiology-only 
compact cost-prohibitive. Combining with 
speech-language pathology reduces the 
overall cost.

What would the approximate cost be 
for an individual to obtain a compact 
privilege?

For reference, we look to the physical 
therapy (PT) compact. The PT interstate 
commission charges $45 per privilege and 
allows each member state to add an addi-
tional fee. Member states want to try to keep 
the fee as low as possible so that the com-
pact is used.
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What about states that have separate 
audiology and hearing aid dispensing 
licenses?

If your home state allows you to dispense 
hearing aids under your audiology license, 
but you are providing services in another 
compact state that requires a separate hear-
ing aid dispensing license, you must obtain 
that separate license to provide those ser-
vices in that state. The state in which you 
are providing services to the patient dictates 
the scope of practice. 

What Are the Next Steps?
Now that the compact has been activated 
and planning has begun for the commission, 
the Academy and other stakeholders will 
begin meeting and discussing possible data 
platforms that could be used to support the 
compact, as well as planning for the initial 
meeting of the commission.  

For more information about the ASLP-IC, 
visit the dedicated website at www.aslp-ic.
com to access the text of the implementing 
legislation, one-pagers, and Q&A documents 
that may address any remaining questions 
you may have. 

Susan Pilch, JD, is the Academy’s senior director of government 
relations.
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Research Grants in 
Hearing and Balance 

A fter another competitive cycle 
of grants review, the American 
Academy of Audiology has closed 

the 2021 selection process for the Research 
Grants in Hearing and Balance program. 

This program is funded by the American 
Academy of Audiology Foundation (AAAF) 
and managed by the Academy’s Research 
Initiatives Committee (RIC). Annually, 
the RIC reviews grant proposals in con-
sideration for the New Investigator, 
Student Investigator (general), and Student 
Investigator Vestibular Research Awards, 
as well as considers applications for the 
Summer Research Fellowship funding. 

The AAAF receives funding support from 
Dr. Richard Gans and the American Institute 
of Balance (AIB) to partially fund the Student 
Investigator Vestibular Research Award. 
The generous donations received from Dr. 
Gans and AIB helped to establish an initia-
tive to promote the importance of vestibular 
research and to aid beginner audiology 
investigators in related research endeavors.

The Academy and the AAAF jointly 
advance the grant program to promote basic 
and applied research in hearing and balance 
by supporting early career audiologist and 
student investigators. The RIC chair, Ryan 

McCreery, PhD, director of research at Boys 
Town National Research Hospital, has led 
the committee the last several years in the 
grant review process and in studying the 
outcomes of the grant program.

Preliminary analysis of prior funding 
awards by the RIC shows a strong correla-
tion between the funded grant proposals 
and career contributions of the individual 
investigator to the body of knowledge for 
audiology. 

Dr. McCreery was also instrumental in 
leading the RIC in conceptualizing and 
implementing a second research grant 
program, the Music and Hearing Research 
Grant Program. Launched in 2020, this new 
program supports research that will pro-
tect musicians and promote best practices 
in audiology. Dr. Michael Santucci created 
a fund through the AAAF that provides the 
research money for the $10,000 grant award. 
The Academy has announced a second cycle 
of the program with a submission date 
of July 31.

The 2021 grant recipients receive awards 
for a one-year cycle beginning on June 1. 
The RIC selected three recipients for the 
Research Grants in Hearing and Balance 
Program for 2021–2022.
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2021 Recipients

New Investigator                          
Research Grant ($10,000)

Effects of Auditory Distraction on Speech 
Recognition and Listening Effort

Investigator

Samantha Gustafson, AuD, PhD
Assistant Professor
University of Utah

Mentor

Erin Picou, AuD, PhD     
Vanderbilt University

Purpose 
The purpose of this work is to establish a 
paradigm for measuring the effects of audi-
tory distraction on speech recognition and 
listening effort in adults. This paradigm will 
be adapted for use with children to launch 
an investigation evaluating the role of 
auditory distraction in complex listening in 
children with hearing loss.

Abstract

Most children with hearing loss are edu-
cated in mainstream classrooms and 
continue to lag their peers with “normal” 
hearing in areas of academic and psycho-
social development. It is well-known that 
classrooms are busy environments filled 
with competing noise, reverberation, and 
distracting events. Although the influence 
of competing noise and reverberation on 
speech perception of children with hear-
ing loss has been studied extensively, it is 
unknown how distraction-related attention 
shifts influence successful communication. 
This is a significant gap in our under-
standing of the mechanisms that underlie 
successful communication in complex 

environments, particularly considering that 
children with hearing loss orient their atten-
tion to unexpected events in the classroom 
more than twice as much as children with 
“normal” hearing. 

In this study, we will implement a previ-
ously established listening-effort paradigm 
in listening conditions that include repeated 
auditory distractors. This paradigm will 
measure the consequences of auditory dis-
traction on speech recognition and listening 
effort. The proposed work will first validate 
this paradigm in young adult listeners in 
“normal” hearing before applying them to 
the study of developing listeners with and 
without hearing loss.

Student Investigator                      
Research Grant ($5,000)

Auditory Effects of In Utero Exposure to 
Highly Active Antiretroviral Therapy

Investigator  
J. Riley DeBacker, AuD
PhD Student
The Ohio State University

Mentor

Eric Bielefield, PhD
The Ohio State University

Purpose

The purpose of the study is to determine the 
auditory risk associated with in utero expo-
sure to the current WHO recommended and 
alternate highly active antiretroviral therapy 
regimens and their interactions with known 
ototoxins.

Abstract

The World Health Organization (WHO)      
and other non-governmental organizations   
have ongoing public awareness 
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campaigns promoting the use of highly 
active antiretroviral therapy (HAART) in 
pregnant and nursing mothers to prevent 
the transmission of human immunodefi-
ciency virus (HIV) to their children. 

Previous studies that indicated harm to 
the fetus due to a particular drug used in 
HAART led to a change in WHO guidelines 
for pregnant and nursing mothers, but no 
studies to date have analyzed the effect 
of these drugs on the developing auditory 
system, despite studies that indicate that 
in utero exposure to these drugs can cause 
mitochondrial damage that impacts the 
highly-energy-consumptive cochlea. 

This study aims to investigate the 
in-utero effects of currently recommended 
HAART drug cocktails on auditory physiol-
ogy and how those drugs interact with other 
known ototoxins such as noise and amino-
glycoside antibiotics.

Student Investigator Vestibular  
Research Grant  ($5,000)

Magnitude Estimates of Speed of Rotation 
and Angular Displacement as a Function 
of Frequency

Investigator

Erin Hernon, BSEd
Student, AuD/PhD Track
James Madison University

Mentor

Erin Piker, AuD, PhD
James Madison University

Purpose

The purpose of this study is to examine the 
complex relationship between a physical 
vestibular stimulus and an individual’s sub-
jective perception of that stimulus across a 

wide range of frequencies. Perceptual mea-
sures will also be compared to physiologic 
measures to assess associations between 
reflexes and perception.

Abstract 
Vestibular impairments are identified 
through measures of vestibular reflexes 
such as the vestibulo-ocular reflex (VOR). 
However, the extent of impairment observed 
through the VOR may not correlate with how 
patients subjectively experience their symp-
toms. Perception of vestibular stimuli has 
been previously studied with a large focus 
on perceptual thresholds. 

At threshold levels of motion, percep-
tion is more sensitive at higher frequencies, 
consistent with the VOR as a high-pass 
filter. The purpose of this study is to extend 
previous vestibular psychophysics work by 
measuring magnitude estimates of angular 
motion across a range of suprathreshold 
stimuli and compare perceptual measures to 
the VOR in a healthy population. 

Vestibular stimulation will be provided 
with a rotary chair. Multiple experimental 
conditions of sinusoidal harmonic accelera-
tion of varying frequencies, peak velocities, 
acceleration rates, and displacement will be 
used. The VOR will be recorded using vid-
eonystagmography (VNG) methods while 
participants provide magnitude estimates of 
both speed and angle of displacement. 

We hypothesize that magnitude estimates 
will be consistent with a general model of 
logarithmic scaling according to Steven’s 
Power Law. Further, we hypothesize similar 
effects of frequency as observed in thresh-
old studies and weak correlations between 
suprathreshold perception and physiologic 
measures of the VOR. 
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Academy 2021 Board 
Election Results

 
Congratulations to the Academy members elected to the Academy Board of Directors. Their 
term of office begins October 1, 2021. Full biographical information can be viewed online at 
www.audiology.org/about-us/academy-leadership/board-directors-nominations. 

President-Elect
Virginia Ramachandran, AuD, PhD
Education and Training Specialist
Oticon, Inc.

In addition to her position with Oticon, 
Dr. Ramachandran is an adjunct instruc-
tor at Wayne State University and Western 
Michigan University, where she teaches 
courses in amplification. 

Her clinical and research interests have 
been diverse, but she has a particular inter-
est in student and professional issues. She 
has conducted numerous state, national, 
and international presentations and has 
authored many articles, books, and book 
chapters. 

Member-at-Large
Saunja Terrell Burt, AuD, MBA 
Clinic Support Audiologist
Oticon, Inc.

Prior to joining Oticon, Dr. Burt was the 
supervisory audiologist at the Miami 
Veterans Administration (VA) Healthcare 
System for 17 years, where she managed the 
northern outpatient and community-based 
clinics. Dr. Burt was also a clinical preceptor 
for third- and fourth-year AuD students. Her 
clinical interest focused on auditory pro-
cessing and traumatic brain injury. 

Member-at-Large
Nichole Kingham, AuD
Clinic Owner/Clinical Audiologist
Eastside Audiology and Hearing Services

Dr. Kingham has worked in private practice 
since 2003, where she hired the first audi-
ology assistant in Washington State and 
has trained and promoted audiology assis-
tants since 2009. She currently works with 
Practice Development Groups to help imple-
ment an audiology assistant or technician 
into private practice audiology and medical 
ear, nose, and throat clinics.

Member-at-Large
Chizuko Tamaki, AuD, PhD
Professor and AuD Program Director
Gallaudet University

Prior to joining the Gallaudet tenure track 
faculty, Dr. Tamaki was an audiologist at a 
multi-office practice for nine years, primarily 
providing vestibular and electrophysiology 
services. She currently teaches courses in the 
areas of diagnostic audiology, vestibular stud-
ies, and professional issues and mentors stu-
dent research in AuD and PhD programs. 
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T he Academy Honors Committee is 
excited to announce the opening of 
nominations for the 2022 Honors. There 

are several categories available for nom-
inations of your colleagues. Read about the 
categories and nominate someone who should 
be recognized for his or her work. 

Nomination Process
To nominate an individual, a nomination 
packet should be submitted by October 8, 2021. 
Self-nominations will not be accepted. The 
nomination packet should include:

 � A one- to two-page nomination letter in 
which you describe why the nominee 
should be selected for the award. Focus 
on the nominee’s achievements that are 
directly applicable to the award for which 
they are being nominated.

 � The nominee’s full curriculum vitae.

 � Nominee achievements will only be con-
sidered for the category of award for which 
they have been nominated.

 � Nominees for the Clinical Excellence in 
Audiology Award, the Jerger Career Award 
for Research in Audiology, the Outstanding 
Educator Award, the Marion Downs 
Pediatric Audiology Award, and the Early-
Career Audiologist Award must be members 
of the American Academy of Audiology at 
the time they are nominated.

Nomination packets should be submitted to 
Natalie Bisbee at nbisbee@audiology.org.

With the exception of Honors of the 
Academy, one award in each category will be 
awarded each year.

Selection of Honorees
Awards will be made to qualified candidates 
who receive a majority vote of the voting mem-
bers of the Honors Committee, pending final 
approval of the Academy Board of Directors. 
An award may not be made in a particular year 
if there are no suitable nominations. Selected 
recipients will be presented with their awards 
at AAA 2022 + HearTECH Expo in St. Louis, 
Missouri, at the Honors and Awards Banquet.

2022 Call for Honors
Get Your Nominations in Now!
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Award Categories and Updates

Clinical Excellence in Audiology Award

Awarded to a clinical audiologist whose dedi-
cation and clinical excellence have resulted in 
improved quality of life for numerous individu-
als with hearing or vestibular dysfunction.

Early-Career Audiologist Award

Awarded to an individual who has been pro-
viding clinical services in the field of audiology 
for approximately less than 10 years and who 
has made outstanding contributions to the 
profession. 

Honors of the Academy

Awarded to one audiologist and one non-
audiologist for their exceptional support of the 
field of audiology and/or the patients we serve 
by focusing on issues that directly affect the 
profession and/or consumers with hearing loss 
and balance disorders.

Humanitarian Award

Awarded to an individual who has made 
significant voluntary and/or philanthropic 
contributions to under-resourced commu-
nities through the provision of audiology or 
ear-and-hearing services, the philanthropic 
development of educational programs, and/or 
other service-oriented activities. 

International Award for Hearing

Awarded to an audiologist and/or hearing 
scientist who lives and works outside of the 
United States and who has provided outstand-
ing contributions to the profession of audiology 
in a clinical, academic, research, or profes-
sional capacity.

Jerger Career Award                                
for Research in Audiology

Awarded to an individual for research con-
tributions in the field of audiology/hearing 
science whose work has had major impacts on 
the field and/or practice of audiology.

Marion Downs Pediatric                
Audiology Award

Awarded to an audiologist for exceptional con-
tributions in pediatric audiology, either as an 
educator, clinician, or scientist.

Outstanding Educator Award

Awarded to an individual who has made sig-
nificant contributions to audiology through his 
or her dedication and skill in the education of 
students. 

Samuel F. Lybarger Industry Award

Awarded to an individual who has made 
important contributions to research or engi-
neering achievements within the field of 
audiology. 
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PARTICIPANTS  
SUPPORT OUR 
PROFESSION
The Academy’s Loyalty Media Programs offer 

organizations the opportunity to connect with 

Academy members and the audiology community.

You can find participants featured here in 

Audiology Today magazine, on our Web site 

(www.audiology.org), and at Academy events. 

Consider supporting the companies that support 

your association.

Current Loyalty Media Program companies include:

For more information about the program, contact  
Eric Gershowitz at eric.gershowitz@mci-group.com.
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Featuring MoreSound Intelligence™  

A quantum leap in sound processing

It’s the new perspective in BrainHearing™ technology  
that delivers tangible patient benefits, including better 
speech understanding with less effort and the ability  
to remember more. So, patients can get more out of life.

Oticon More features the groundbreaking technology, MoreSound Intelligence™.  

It comprehensively scans and precisely analyzes the sound scene. Then it  

organizes the sounds around the user and utilizes our highly trained, on-board  

Deep Neural Network (DNN) to process and create contrast among the  

identified sounds just like the brain.

The result is more clarity, more hearing, more life.

Learn more and visit oticon.com/moretechnology or  

contact your Oticon Account Manager at 800.526.3921. 



Change the 
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the world

Signia continues to deliver world’s first innovations, including the new 

Augmented Xperience (AX) platform. Using our proprietary Augmented 

Focus™ technology, AX processes speech and background noise 

separately and then recombines them to deliver outstanding speech 

clarity in a fully immersive soundscape.

Let your patients gain an edge and enhance their performance with this 
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direct streaming to iPhone and Android devices.
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