

TINNITUS AND TBI RESEARCH

What Audiologists and Parents
Should Know About Caring for
Children with TBI and Tinnitus
By Dana Day, AuD

The Urban Dictionary defines the
phrase “bell rung,” a football term,
as “when a player undergoes such
a huge blow to the head that he can
hear a ringing noise in his head.”1 You
might say the phrase “I got my bell
rung” was a precursor to the 2011
class action suit filed by the NFL
players that focused national attention
on concussions in competitive sports.
On January 7, 2017, the National
Football Players’ Concussion Injury
Litigation class action settled to the
tune of $1 billion.
That legal action started a
conversation that led to the
establishment of concussion centers
and concussion policies in sports,
with particular focus on football. For
healthcare providers working in the
area of concussion and traumatic
brain injury (TBI), the conversation
was welcome, although long
overdue. The NFL lawsuit spoke
directly to the professional athlete,
specifically the professional football
player; however, it is
well known that
concussions can
happen to anyone
of any age at
any time. It is my
belief that younger
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patients are being overlooked,
underdiagnosed, and undertreated
at an alarming rate.
The consensus within the
medical community is that in
all cases of suspected head
trauma, there needs to be rapid
intervention in the form of patient
assessment and implementation of
concussion management protocols.
Unfortunately, consensus is lacking
regarding the most appropriate
tests and intervention guidelines for
both adult and pediatric concussed
patients. Consensus regarding
tinnitus intervention remains elusive
as well; telling pediatric patients
with TBI and tinnitus to “just give it
time and it will go away” and that
“nothing can be done, so learn to
live with it” is inadequate at best,
and more likely counterproductive to
the patient’s ability to cope.
Recent reviews indicate that
adults require 10 to 14 days to
recover from a concussion; however,
comparisons of high school, college,
and adult athletes affirm that the
time course and recovery
vary substantially with
respect to injury
severity and age.
Manzanero et al.’s
(2017) review indicates
that although we typically

use 18 years as the cutoff age to
distinguish pediatric plans of action
and recovery times from those
of adults, disparities reported in
several studies regarding recovery
time and symptomatology highlight
the individual differences observed
across patients, regardless of age.2
In our experience, pediatric
concussions are usually treated
casually, if at all, with a few days of
rest in a dark room, and then back to
school. This notion may be based on
the observation that the adolescent
brain typically recovers from a
concussion within several weeks.
But for those young brains that do
not follow the average recovery time
course, parents are left wondering
why their child sleeps so much and
is not as happy as he or she was
before the concussion, or worse
why their child has drastic mood
swings. Unfortunately, parents and
providers may fail to link changes in
grades, activities, mood, and health
over time to a concussion that
occurred six weeks, six months, or a
year prior.
At our practice, we’ve been
seeing concussed patients for more
than 15 years, but only recently – in
the past four or five years – have
we been receiving referrals for
the testing of pediatric patients
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experiencing dizziness, headaches,
and tinnitus secondary to a blow
to the head or whiplash. Lacking
published protocols or standards
of care for these patients, we
developed our own extensive set
of procedures and assessments
to comprehensively evaluate the
concussed pediatric or adolescent
patient’s auditory and vestibular
systems.
Not all patients are administered
all tests; rather, clinical decisions
are based on symptomatology at
the time of the visit. If the patient
reports no ringing or head noise,
then a tinnitus evaluation of pitch
matching and masking is not done.
Our protocols are intended to ensure
that all appropriate testing is done
at the initial visit, thereby facilitating
identification of appropriate
interventions.
For this article, our focus is our
pediatric concussed population,
those between the ages of 11 and
19, and findings as they relate to
tinnitus. The full battery of tests is
listed in Table 1.
We completed a retrospective
chart review of the nine pediatric
patients seen at Arizona Balance
& Hearing Aids (ABHA) over the
past year and a half, from January
1, 2017 to June 30, 2018, for
www.ATA.org

concussion or TBI diagnosis. We
examined the number of patients
who reported tinnitus, the onset,
whether the tinnitus was constant
or intermittent and whether the
tinnitus had resolved by the time of
their appointment. In gathering the
data, we also noted the amount of
time that elapsed between the injury
and initial contact at ABHA. The chart
review indicated:
• Of the nine patients seen, seven
(78%) reported sudden onset
tinnitus after their concussion,
even before they were aware of
any other symptoms, such as
headache, dizziness, or fogginess.
Of those seven patients, only four
reported tinnitus at the time of
their visit. Two patients reported no
tinnitus at all, either immediately
after injury or longer post injury.
• In three of the four who reported
tinnitus at their visit, the tinnitus



could be characterized via pitch
matching. One reported fluctuating
tinnitus that changed from no
tinnitus during pitch matching in
the audio booth to tinnitus during
vestibular testing.
• Of the four who reported tinnitus,
three stated their tinnitus was
constant while one reported it as
intermittent.
• Three patients reported
intermittent tinnitus immediately
following the concussion event
that lasted anywhere from 10 to
30 minutes; however, their tinnitus
subsided within a few days of their
event and they had no tinnitus by
the time they were seen in our
office.
• The average time before a
pediatric patient was referred to
our office for testing was 49 days,
with a range from 2 to 182 days
postinjury.

Table 1. Full Test Battery for Pediatric Patients with TBI
1. Comprehensive videonystagmography (VNG), with ocular motor testing,
positional testing, bi-thermal water calorics
2. Dynamic visual acuity
3. Vestibular-evoked myogenic potential (VEMP) (oVEMP and cVEMP) vHiT
4. Audiogram with ultra-high-frequency testing and pitch matching, tinnitus
masking, if patient reports tinnitus
5. Speech in noise testing
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One patient, who reported tinnitus
and who was seen in our office two
days post-concussion, noted fluctuating tinnitus. Upon rising in the morning, he observed a low-pitch ringing;
when he was exposed to light, his
tinnitus changed to a mid-frequency
(matched at 1,250 Hz). When the patient became more active or was tired
he reported a very high-pitched tinnitus. (Patient was light sensitive after
concussion, requiring a dark room or
dark sunglasses when exposed to
light.)
The definition of concussion from
the Centers for Disease Control and
Prevention mentions that the average
pediatric or adolescent brain appears
to recover in several weeks.3 Tinnitus
due to a concussion or TBI in our
patients resolved within 3 to14 days,
suggesting that post-concussion interventions such as plenty of rest, no
or low screen times, reduced school
schedules, no physical exertion, clean/
healthy eating, and head pain management were contributing factors to
the resolution of the reported tinnitus.
In our clinic and for two of our adolescent patients with active tinnitus,
an app was used to provide classical
music. Patients noted the music to be
therapeutic because it allowed for longer hours of continuous sleep. One
patient reported a decrease in the
severity of his headaches associated
with the therapeutic use of music.
I acknowledge that our sample size
is small and that more research on
the pediatric patient and concussion
needs to be completed. As audiologists, we play an important role in

evaluating, following, and managing
pediatric concussion and TBI. In our
clinic, we strive to advance independent research, education, and public
awareness of TBI and tinnitus in the
following ways:
• Educating pediatricians, urgent
care physicians, emergency department doctors, coaches, and
parents about the importance of
following TBI protocols and allowing children to rest to facilitate
recovery following head trauma.
• Researching and recommending
the use of sound therapies intended to promote habituation or musical therapies to reduce anxiety
associated with tinnitus to support
symptom management.
One might propose that if the
patient’s tinnitus resolves on its own
then there is no reason to do testing
within the first two to four days of injury; however, I believe that it is more
important to test patients when they
are symptomatic to identify therapies
or strategies that can benefit these
patients.
My experience affirms that audiologists have a key role to play in concussion diagnoses and interventions.
Audiologists should not be afraid to
advocate for their patients as part of
a multidisciplinary team approach in
the care of pediatric patients and their
families. Early testing and identification support the treatment provided
by other medical professionals to
the younger patient and facilitate the
patient returning to pre-concussion
life activities and school.

Dana Day, AuD, is the
founder and owner
of Arizona Balance
& Hearing Aids in
Phoenix, Arizona.
She, along with her
colleagues, developed
a concussion protocol
for testing pediatric
patients and adults.
She recently added
a tinnitus clinic to
her practice, which offers a comprehensive
management approach that includes tinnitus
devices, sound therapies, Tinnitus Retraining
Therapy, and hearing aids, which gives
patients multiple management options.
Her areas of interest are treatment of
Vestibulocerebellar disorders, tinnitus
stemming from concussions (TBI), tinnitus,
and other auditory processing disorders.
1 Bell rung. (n.d.). Urban Dictionary. Retrieved
from https://www.urbandictionary.com/define.
php?term=bell%20rung
2 Manzanero, S., Elkington, L.J., Praet, S.F., Lovell,
G., Waddington, G., & Hughes, D.C. (2017) Postconcussion recovery in children and adolescents: A
narrative review. Journal of Concussion, 1, 1–8.
3 Centers for Disease Control and Prevention. (2017,
January 31). What is a concussion? Retrieved from
http://www.cdc.gov/headsup/basics/concussion_
whatis.html

Noisy Planet Parents
Lead by Example
Children learn healthy
behaviors by following the
examples of others. Let your
preteen see you protecting
your hearing, and she will be
more likely to protect her own.

The Noisy Planet logo is a registered
trademark of the U.S. Department of
Health and Human Services (HHS).
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TINNITUS TOOLS 

Dana Day’s Suggested Sound and Sleep Apps and Machines to Mask Tinnitus

White Noise Ambience Lite

HoMedics SS-2000 Sound Spa
Relaxation Sound Machine with
6 Nature Sounds
available at Amazon.com, Target,
and Walmart

ReSound Tinnitus Relief

Big Red Rooster White
Noise Machine
available at Amazon.com

Whist – Tinnitus Relief

The American Tinnitus
Association does not
endorse products for
tinnitus relief. The above
apps are free of charge.
The sound machines
have not been evaluated
for their effectiveness in
aiding sleep, relaxation,
and habituation to tinnitus.

Concussion Guidelines Issued
for Children
The U.S. Centers for Disease Control and Prevention (CDC)
issued the first ever set of guidelines for specifically diagnosing
and treating children who have sustained mild traumatic brain
injuries (mTBIs), or concussions. The guidelines, which were
released in September, represent current best practices based
on a systematic review of literature, spanning 25 years of
research. The guidelines have 19 sets of recommendations on
diagnosis, prognosis, and treatment of pediatric concussions,
with assigned levels of obligation (must, should, or may).
For more information, see: https://www.cdc.gov/
traumaticbraininjury/PediatricmTBIGuideline.html
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