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At the end of this presentation, you
will be able to:

TINNITUS (AND RELATED
DISORDERS) IN CHILDREN AND

• Compare and contrast tinnitus and sound
tolerance issues in children and teens and
address the role of the audiologists in
assessment and treatment of these issues
• Discuss tinnitus incidence and prevalence, as we
know it, in children and adolescents
• Describe assessment and treatment protocols
• Describe the impact of tinnitus on the child and
their family

ADOLESCENTS
Gail M. Whitelaw, Ph.D.
Clinical Associate Professor
The Ohio State University
Whitelaw.1@osu.edu
Central Michigan University
9/27/21

1

2

Tinnitus

Possible etiologies (Levi et al, 2019)

• “Ringing or buzzing in the ear(s)” Dictionary definition

•
•
•
•
•
•

• Broader than that: hissing, crickets or cicadas, whooshing,
etc.

• Perception of sound in the ears or the head without
an external source (Smith et al, 2019)
• Phantom perception
• A symptom rather than a condition
• Conceptualized from a “biosocial” perspective:
biological, psychological, and social variables
(Andersson, Hesser, & McKenna, 2016)
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Hyperacusis

Hyperacusis

• No definitive etiology and/or diagnosis
• Chronic condition commonly defined as a lowered
tolerance of increased sensitivity to everyday
environmental sounds; this can cause significant
impairment to normal function (Potgieter et al, 2020)
• Disorders of Sound Tolerance or Sound Intolerance
• Hyperacusis is a substantial reduction--and in some cases,
a collapse—of loudness tolerance
• Hyperacusis may be referred to as DST—decreased sound
tolerance
• Patients may experience pain when they hear sound;
some are sounds they once found pleasant, such as
conversations or music (Fagelson and Baguley, 2018)
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Noise exposure
Concussion/Traumatic brain injury
Seizure disorder
Chiari malformations
Hearing loss
Otitis media

• Not to be confused with recruitment (a
consequence of cochlear hearing loss)
• Recruitment is consistent with reduced dynamic
range of hearing/narrowing of dynamic range
due to hearing loss

• Contrast with phonophobia (fear of
“troublesome” sounds)
• Classified as a psychiatric condition diagnosable
under the DSM-IV
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Etiologies/disease
processes/relationships

Tyler et al. (2014) classifies 4 different
types of hyperacusis

•
•
•
•
•
•
•
•
•
•

LOUDNESS
(BROADEST TYPE)

Concussion/traumatic brain injury
Superior Semicircular Canal Dehiscence (SSCD)
Williams syndrome (95% report hyperacusis; Potgieter et al, 2020)
Cri du Chat syndrome
Acoustic shock
Migraine
Depression
Anxiety
Post-traumatic stress disorder
Autism spectrum disorders (ASD) (63% report hyperacusis; Potgieter et
al, 2020)
• Lupus
• 86% of people with hyperacusis also report tinnitus (Potgieter et al,
2020)
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ANNOYANCE

FEAR

PAIN
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Intense discomfort and pain to certain
sounds

Misophonia
• Little known on this: “Paucity of published data…” (Baguley, 2018)
• 2011 NY Times article may drive patients to our offices
• https://www.nytimes.com/2011/09/06/health/06annoy.html
• “How do you search for something when you don’t even know
what to call it?”
• “Oh, I have that, too”
• Should it be considered as separate from hyperacusis (Jastreboff
and Jastreboff, 2002) or as part of the scope of hyperacusis (Tyler,
2014)?
• Commonly associated with difficulties to control anger/rage when
exposed to “human oral and nasal sounds” (Potgieter et al, 2020)
• Largely “ignored” according to those children and adults we see

• Not just related to sound intensity
• “Distant sound”
• May have normal/typical uncomfortable
loudness levels (ULL) except for a certain
sound class (e.g. refrigerator motor, truck)
• (Potgieter et al, 2020)
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Misophonia: Anecdotal information

Misophonia

• Often reported around puberty
• May start very isolated—a “body sound” (chewing,
breathing, slurping) or repetitive sound like pen
clicking or nails on a keyboard (clicking)
• Sound classes: Body sounds, repetitive sounds

• Fight/flight/freeze response
• Limbic system?
• Oral motor aspects of the brain?

• Annoyance and/or fight or flight response

• Often directed at a loved one
• Can generalize to more situations and more people
• Often at the heart of the most important thing in a
family—eating meals together
• Can result in a significant impact on life
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Misophonia: Whose “wheelhouse”?

Misophonia: Whose “wheelhouse”?

•

•

Who should see these patients?
• Someone who understands this or at least has heard of
it
• Psychologists: “Oh how weird”
• Family members: “Put on your big girl/boy
panties”
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We see children/adolescents/young adults for assessment
and management recommendations
•
•
•

•

Nine year old who attempted suicide
Twenty year old who reported about the letter she wrote to her
grandmother
Child with Williams syndrome: Laughing is her trigger

Psychological issue but how do we work with the
child/family in order to help them get the help they need:
Interdisciplinary/multidisciplinary
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What is “our” role? What we know
from adults with tinnitus

In all of these areas:

• 50 million Americans report some degree of tinnitus
• 38 million Americans are thought to have hearing loss
• Significant overlap: The 80/80 rule described by
Baguley in Beck (2016): 80% of adult patients with
tinnitus have hearing loss and 80% of patients with
hearing loss have tinnitus
• Aazh (2020): 90% of the patients seen for tinnitus in
their clinic have a hearing loss for at least 1 frequency

• Is the situation
distressing/disturbing/severe?
• Intolerance of sound
• This is the role of audiology

• 60% have PTAs below normal hearing range

• Somewhere around 10% of adults with tinnitus report
it to be bothersome
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The “language” of tinnitus,
hyperacusis, and misophonia

Children/adolescents and tinnitus:
What we know?

•
•
•
•
•

• Not very much
• More questions than answers

The term “suffer”: has, experiences, etc.
“How weird”
“Everyone has it”
“There’s nothing you can do about it
For audiologists, my friend Jacob Johnson, an
otologist, says that we need to “own the ear”
• Multidisciplinary but we need to address this (maybe
not all audiologists but at least some of us)
• Awareness of tinnitus/hyperacusis/misophonia along
with vestibular issues in children changes the playing
field and provides best care for children

• Historically, it is estimated that up to 50% of children with
hearing loss have tinnitus
• Have been interested in this for “a while”
• Nodar & Lezak (1984) estimated the prevalence of tinnitus in
children as high as 55%
• Prevalence of tinnitus twice as high in children with
mild/moderate hearing loss compared to those with severe to
profound hearing loss (66% and 29% respectively) (Graham &
Butler, 1984)
• More prevalent in children with hearing loss than in children with
“normal” hearing (Raj-Koziak et al, 2020)
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Tinnitus in children

Tinnitus in children

• Thought to be a “common experience” in
childhood, particularly in children with hearing
loss
• Tinnitus is prevalent in children (Nemholt et al,
2019)

• Baguley and McFerran (2016) report it’s more
common in children with hearing loss than in
children with hearing considered to be in the
normal hearing
• Recent study suggested that 6% of children
report tinnitus that is not transient (Plotrowska,
Raj-Koziak, Lorens, & Skarzyniski, 2015)
• 12-36% in children with normal hearing acuity
(Sheyte, 2010)

• Children not likely to self-report
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Children/adolescents and tinnitus:
What we know?

Tinnitus in children
• Tinnitus is not an uncommon
symptom in the pediatric population

• Limited knowledge of incidence and severity of
tinnitus in children (Raj-Koziak et al, 2020)
• We have no idea about the breadth of tinnitus in this
population as we don’t ask during case history; and if
we ask, do we get accurate results?
• Different definitions of tinnitus/inconsistent
methodology
• Important information due to issues with attention,
anxiety, and distress for children and teens: Quality
of life questions

• In children with normal hearing,
thought to range from 6-34% that
report tinnitus (Savastano, Marioni,
& de Fillippi, 2009)
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Children/adolescents and tinnitus:
What we know?

Children/adolescents and tinnitus:
What we know?

• Difficult due to variability in definitions and
criteria
• Henry et al, 2019 noted that there needs to
be a calibration for audiologists providing
tinnitus services; audiologists working with
this population (e.g. no coursework in AuD
programs)
• Tinnitus not sufficiently studied in children
• No strong evidence base

• Tinnitus may be on the rise in children/teens
• Increase noise exposure/hearing loss (British
Society of Audiology, 2014)
• Children with Noise induced tinnitus (NIT) reported
they are more likely to find the tinnitus bothersome
(Nemholt et al., 2019)

• Increase in concussion/mTBI (Tinnitus Today,
publication of the American Tinnitus Association)
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Hyperacusis in children

Tinnitus in children

• Prevalence reported across a wide range, depending on the
study
• Recent study with large population (Rhee et al 2020)
• Prevalence as high as 48%; Severe in 9% of the
population of teens
• Associated factors
• Female
• History of middle ear pathology
• Noise exposure (local area network gaming)
• Alcohol use
• Cigarette smoking
• Tinnitus is as prevalent in children as in adults (American
Academy of Otolaryngology)
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• Increased sensitivity to sound is common for many children
• Often transient
• Recall that sensitivity to sound may be part of auditory
development that “normalizes” as the child ages
• Our responsibility to talk to parents about hearing and it’s
development (e.g. the developmental time course of
improved listening in noise over time)
• Audiologists should know about auditory
development/developmental psychoacoustics
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Hyperacusis in children

Hyperacusis in children

• Evidence is sparse and inconclusive however hyperacusis
results in significant clinical concerns in children

• Learned response or disorder?

• Currently no clinical guidelines or guidance (Potgieter et al, 2020)

• The jury is out on autism spectrum disorders
• Generalized sensory disorder
• Auditory issues
• Learned behavior
• Research to support all of these positions

• For some children, sound becomes distressing and impacts
the child’s activities and those of their families (Kennedy,
Benton & Kentish, 2018)
• Common reactions: Cover ears, cry, become verbally
aggressive (Potgieter et al, 2020)
• Comorbid with tinnitus
• Clinical relevance in a recent study (Nemholt et al, 2019)
• Most children with hyperacusis are bothered by it
• Combination of hyperacusis and tinnitus
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Individuals with Williams
Syndrome: A model?

Prevalence of hyperacusis
• Very limited data
• Extensive review by Rosing et al. (2016)
• Prevalence of hyperacusis in children varied
from 3.2-17% between 5 and 19 years

• Data collection with 16 individuals with Williams
syndrome (Robison, Martens, Goodman, Rabidoux,
Whitelaw)
• Preliminary data: Very few meet clinical criteria
for hyperacusis, very few had reported sound
sensitivity issues (very limited specific sounds,
such as vacuum, alarm, etc.), most significant
auditory issue was actually hearing loss…when
this is addressed, significant improvement
• Newer approach of not demonstrating global
criteria but one sound class
• Consistent with observations of people with
Williams syndrome (control of music level vs.
sudden sound?) (from Potgieter et al, 2020)
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• 131 articles selected from over 1300; 25 of the
articles had sufficient methodological consistency to
be included
• Rosing noted that there was a lack of consistency
among studies of both tinnitus and hyperacusis that
supports the need for developing standard study
criteria
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Do children report tinnitus?

Do Children report tinnitus?

• Children don’t tend to report tinnitus unless
it’s “new”; for kids with hearing loss, often
present their whole life and don’t see it as
unusual

• Just as in adults, it is likely that many children
with tinnitus find it “non-bothersome”
• How to separate those that have “learned to
live with it” from those that are
bothered/annoyed by it?

• Noise in the ear is “normal” for them if this is a
long-term issue
• Another explanation of why it’s not bothersome
is that they don’t correlate a significance
between the sound and a “medical” issue
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Is tinnitus a clinical concern in
children?

Do children report tinnitus?
• Children have difficulty identifying tinnitus
and generally do not report it to parents
(Kedzierawska et al,2017)
• This study concluded that the majority of
children in their study (n=30 10-16 year olds)
reported little annoyance from their tinnitus,
it did not interfere with their daily activities,
and no intervention was needed
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• Debate based on current research
• Baguley and colleagues (2013) suggest
referrals for tinnitus in children is a low
number, inferring that children “do not
express their distress of tinnitus or require
intervention in the same way as adults.”
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How bothersome is this for children?

How bothersome is this for children?

• About 25% of children with hearing loss report
bothersome tinnitus (Savastano, Marioni, & de Fillippi,
2009)
• 3-10% are bothered (Sheyte and Kennedy, 2010)

• For children with tinnitus that is distressing, it can
have a significant impact on physical and
psychological well being and educational progress
• Can have lifelong consequences (British Society of
Audiology, 2015)

• Tinnitus distress: Negative emotions that
children and parents may feel as a
consequence of their tinnitus, such as
annoyance, anger, fear, worry, anxiety (British
Society of Audiology, 2015).
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How bothersome is this for children?

How bothersome is this for children?

• Tinnitus is the cause of distress and “worry”
for some children and their families

• Many children are not disturbed by their
tinnitus, or at least adjust to it
• My patient, G., with sudden onset unilateral
hearing loss and tinnitus

• Found to be more disturbing for children with
normal hearing than for those with hearing loss
• Biggest impact was sleep disturbance (75%)
• Symptoms of anxiety (75%)
• Attention and concentration also reported
• If child reports, take it seriously (Kentish, et al,
2000)

• For others, it affects sleep, concentration,
attention, and psychological well being
(Kentish, 2016) and “unusual” auditory
behaviors (fear of not hearing the teacher
without other explanation) (British Society of
Audiology, 2015)
• “Hearing “stars” in my ears”
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How bothersome is this for children?
• Can impact general cognitive function
(Hallum, McKenna, Sherlock, 2004)
• May be psychologically distressing

How bothersome is this for
children?

• Explain tinnitus to child and family
• Address sleep issues: Must be with team

•Younger children rated loudness of tinnitus
as more intense, were more annoyed by it,
and coped less well with the tinnitus than in
older children/teens (Raj-Koziak et al, 2020)
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• Educational impact: “Can’t hear” over the
tinnitus
• Children with tinnitus report “listening
difficulties” and having problems with
concentration
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How bothersome is this for children?
• Scoping review of pediatric health records (18
years and younger) with tinnitus
• Results demonstrated detrimental affect of
tinnitus on quality of life and on emotional
wellbeing
• Recommended developing a standard and
dedicated measure of tinnitus in children, across
a range of domains

CHILDREN EXPERIENCE TINNITUS
DIFFERENTLY THAN ADULTS (RAJKOZIAK ET AL, 2020)

(Smith et al, 2019)
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Hyperacusis

Hyperacusis

• Tinnitus in children has co-occurrence with
hyperacusis

• Anecdotally, sound tolerance issues have a
significant impact on quality of life/safety

• 38% of children with tinnitus had associated
hyperacusis (Baguley et al, 2013)
• The presence of hyperacusis was the biggest factor in
bothersome tinnitus (Coehlo, Sanchez, & Tyler, 2007)
• Rank order what is most bothersome in a case history:

• High school student in marching band: Fight or flight;
accommodations written into IEP
• My “five guys” patient: Loud sounds and opening his
transportation’s door due to his fight or flight
response

• Tinnitus, Sound tolerance, hearing loss
• If sound tolerance, should work on this first
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Misophonia

Misophonia

• Anecdotally, misophonia has a significant impact
on quality of life and relationships
• Little research done on this
• Long term; starts to generalize to other situations

• Anecdotally, misophonia has a significant impact
on quality of life and relationships
• Little research done on this
• Long term; starts to generalize to other situations

• Medical student
• Law student

• Medical student
• Law student
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Asking child about tinnitus
• According to research, may increase the chance
that a child will respond that they experience
tinnitus if specifically asked (Savastano, 2009);
however this is also true in adults
• Audiologists who work with children with
tinnitus find that asking the child about their
experience provides the opportunity to
normalize the experience for the child (going
back to my patient, G.) (British Society of
Audiology, 2015)

ASSESSMENT OF
TINNITUS, HYPERACUSIS,
AND MISOPHONIA IN
CHILDREN

47
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Asking child about tinnitus

Asking child about tinnitus

• It should be routine part of case history to
ask all children seen for an audiologic
assessment if they hear noise in their
ears/head
• Many children may not have been aware that
this is “a thing”

• Ask for it to be described:
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Do you remember when this started?
Bees buzzing, drums, humming
Can sing it?
Draw a picture of the sound (G drew crickets for
his mom; brought picture to me and told me he
wasn’t “a good drawer” but described his crickets
in detail)
▪ Gauge how bothersome
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Description of tinnitus

Description of tinnitus

Baguley (personal communication): Have child
express their “feelings” about tinnitus

• Visual analog scale (Raj-Koziak et al 2020)

•
•
•
•

• VAS-L (Tinnitus Loudness)
• VAS-A (Tinnitus Annoyance)
• VAS-C (how well the child is coping with the
tinnitus)

Draw pictures, tell a story (Kentish, 2014)
Describe “your sound”
Address annoyance/bothersome aspects
Sleep disturbance
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▪
▪
▪
▪
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Some Case history questions

Some Case history questions

•
•
•
•
•
•
•
•

• Onset after COVID virus

Family history of tinnitus
Otitis media
Rhinitis/hay fever
Noise exposure
Sound intolerance
Concussion/mild traumatic brain injury (mTBI)
Medication
Drug and alcohol use/abuse

• Hearing loss, tinnitus, and vertigo commonly
reported after viral illnesses
• Neurotologic symptoms reported after COVID19 infections
• Not yet well defined in pediatrics
• Audiologic evaluations should be recommended
following COVID-19/SARS-COV-2 viral illnesses
in children (Swain, 2021)
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Description of tinnitus

“Red flag” responses

• Tinnitus questionnaires (good general info on
questionnaires-–NICE guideline, 2020)

• Depression and anxiety, particularly if
untreated
• Self-harm or suicidal thoughts
• Reluctance or refusal to attend school
• Emotional issues with family

• None are normed for children
• One on the way: Pediatric Tinnitus Inventory (Macaruso,
in preparation)
• In older children and teens, same as used with adults
(Tinnitus Reaction Questionnaire—TRQ)
• Tinnitus Functional Index, with modifications, for teens
(Fligor, 2017)
• Younger children: My World tool from Ida Institute
(https://idainstitute.com/tools/my_world/)

• Referral to mental health support rather than
proceed with audiology/otology, etc.

• Ida Institute: Free resources for anyone (professionals,
patients, families): https://idainstitute.com/
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Description of tinnitus

”Soft signs” (Nemholt et al, 2019)

• Tinnitus questionnaires (good general info on questionnaires–NICE guideline, 2020)

•
•
•
•

• None are normed for children
• One on the way: Pediatric Tinnitus Inventory (Macaruso, in
preparation)
• In older children and teens, same as used with adults (Tinnitus
Reaction Questionnaire—TRQ)
• Tinnitus Functional Index, with modifications, for teens (Fligor,
2017)
• Younger children: My World tool from Ida Institute
(https://idainstitute.com/tools/my_world/)

• Sound localization
• Speech in noise hearing
• Verbal working memory (Rhee et al, 2020)

• Ida Institute: Free resources for anyone (professionals, patients,
families): https://idainstitute.com/

• Questionnaires for hyperacusis and for misophonia—
complete by family members and by older children/teens
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Listening difficulties in noise
Attention
Sleep disturbances
Normal hearing with deficits in:
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Evaluating and diagnosing
tinnitus/hearing loss

Description of tinnitus
• What time are you aware of the tinnitus and
what percentage of time is it bothersome
(over past week?)

• Comprehensive audiologic: the foundation
• Pure tone for 250-12,500 Hz with interoctave frequencies

• OAEs
• Tympanometry and AR
• If hyperacusis is reported/suspected, may choose to not
perform acoustic reflexes

• Speech-in-noise testing
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Evaluating and diagnosing: A tinnitus
evaluation?

Evaluating hyperacusis

• To do or not to do—this is the question!
• British Audiology Society (2015) suggests no clinical or
management value of these tests in children
• May be valuable in quantifying tinnitus and for reimbursement
purposes
• Use Neuromonics suggested assessment as a guide
• Pitch match
• Loudness match
• NBN masking
• BBN masking
• Loudness discomfort level (co-morbidity with hyperacusis)
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• Case history information
• Sound classes: alarms, sirens, vacuums, etc.
• Level: Do sounds that don’t bother others bother
this person?
• Behavior: Fight/flight; cover ears
• Distress: Is sound threatening
• Control: Sound made by patient generally not
aversive; aversive when made my someone else
• Classify as dislike of sound, distress caused by sound,
or fear of sound
• No questionnaire that is normed on children
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Evaluating hyperacusis

Audiologic evaluation of hyperacusis
• Full audiologic evaluation as described previously
• Uncomfortable loudness level (ULL) or Loudness
Discomfort Level (LDL): mixed reviews
• Test-retest is questionable in adults and children
• Consistent instructions is critical (Sanchez &
Pereira, 2016)
• Tests may lend little to diagnosis since the
diagnosis is related to “distress” and “quality of
life” (Kennedy, Benton, Kentish, 2018)

• Possible mechanisms (Kennedy, Benton, & Kentish,
2018)
• Immature but typically developing auditory
system
• Temporary Auditory deprivation (e.g. otitis
media)
• Disorder within the auditory system (hearing
loss)
• Disorder of sensory processing (sensory
modulation disorders that also involve other
sensory systems)
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Audiologic evaluation of hyperacusis

Audiologic evaluation of misophonia

• Uncomfortable loudness level (ULL) or
Loudness Discomfort Level (LDL): mixed
reviews

• Full audiologic evaluation as described
previously
• Discussion of situations and possible use of a
questionnaire (again, none normed on
children)

•
•
•
•
•
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If to be used, significant caution should be used.
2 dB steps
Start at conservative level (threshold?)
Difference between stimuli—speech vs. tones?
Start at 0 dB; do not exceed 80 dB HL

• Misophonia Questionnaire (Wu et al, 2004) has
been used for older children and adolescents

• No standard for assessment; again based on
“distress”
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Team assessment needed

Team assessment needed

• Medical referral
• Educating physicians about tinnitus in children

• Medical referral
• Parents should be aware of what might happen:
• Imaging for
• Unilateral hearing loss/tinnitus (preparing
child with tinnitus, assess if it’s reactive?)
• Asymmetric hearing loss
• Pulsatile tinnitus

• Great opportunity for Interprofessional
Education/Interprofessional practice (Psychologists,
physicians, audiologists and more)

• Patients with concussions: Up to 70% of
children with concussion/mTBI report tinnitus
• Conductive hearing loss

67

68

Important points

Important points

• Explain tinnitus in basic terms

• Our opportunity to educate about noise and
it’s deleterious effects on the auditory system
• Hearing conservation
• Young musicians/all music listeners

• Sound that it seems like our ears make and our
brains hear

• Involve child in discussion
• Normalize the tinnitus

• High school music teacher : “Tinnitus is worse
than hearing loss”

• “My little friend” vs. something sinister (what
adults think they have a brain tumor)
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Oncology

Questions and opportunities
• Hearing conservation program

• Children with Cancer are surviving
• How to we help them to thrive?

• Many out there
• Dangerous Decibels: Great opportunity to educate
and also to talk about tinnitus
(http://dangerousdecibels.org/)

• Tinnitus in kids who have had chemotherapy
treatment that has resulted in hearing loss
and/or tinnitus

• Apps: Many out there and appeal to teens
• https://www.resound.com/en-us/hearingaids/apps/relief

• Preventive: Searching for answers
• Address listening issues: How are audiologists
essential?
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Considerations for the program:
Interprofessional
education/interprofessional practice

Setting up a program
• It is a field of dreams; if you build it they WILL
come
• What are the “ground rules” for your clinical
setting

Resources: Who is part of your team?
• Otology
• Mental health
• Dentistry / oral surgery
• Physical therapy
• Oncology
• Alternative medicine providers

• Addressing children on the autism spectrum:
Need an audiologic evaluation
• Do you assess all children with reported tinnitus
• Time consuming
• Reimbursement
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Specialty clinic set up
• Traumatic brain injury/concussion clinic
• Hearing loss
• Questions that lead to referrals
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TREATMENT AND
MANAGEMENT

76

Children and families identified 102 strategies
for managing tinnitus (Tegg-Quinn et al, 2021)

Children and families identified 102 strategies
for managing tinnitus (Tegg-Quinn et al, 2021)

• 4 major clusters of strategies that decrease
tinnitus impact

• Requires a family centered care approach
• Children had often developed their own
strategies and were capable of doing so;
however children/families perceived advice
from clinicians as stronger
• Children and their families regarding efforts
to reduce tinnitus impact more effective than
reported by clinicians

• Educational Support and Counseling
• Self-management (children independently adopt
management prior to “formal” treatment—
reported by 71% of kids—avoid quiet, listen to
music/TV, create distractions)
• Clinical Assessment and management
• Support from parents/teachers
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Medical aspects
• Medical intervention for underlying ENT
conditions (Smith et al, 2020)
• Hyperacusis and tinnitus generally not
identified by physicians
• Educate physicians and other health care
providers

MEDICAL MANAGEMENT
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Medication management of
hyperacusis/misophonia
• Medications that have shown some benefit in
children

HEARING AIDS AND

• Hyperacusis

HABITUATION DEVICES

• Risperidone
• Topamax
• Valproic acid (Potgieter et al, 2020)
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Sound based therapies

Use of hearing aids with children with tinnitus

• Sound generators like Neuromonics or Levo
• Neuromodulation: Leniere (not FDA approved in
US yet)
• Wearable sound generator: General Hearing
Instruments Tranquil
• Hearing aids with tinnitus device:

• Del Bo and Ambrosetti (2007)
• Hearing aids in patients with tinnitus have
two specific benefits: 1) the hearing aid
makes the patient less aware of the their
tinnitus and 2) provides improved
communication by reducing the sensation of
annoyance perceived and the perception that
the tinnitus masks voices

• Widex Evoke with Zen
• Oticon Opn
• Signia with Notched Noise (hearing loss only—not for
children with normal hearing)
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Use of hearing aids with children with tinnitus

• Del Bo and Ambrosetti (2007)

• No specific research in children
related to sound generators or
hearing aids

• Amplification appears to provide sufficient
activation of the auditory nervous system to
reduce the tinnitus perception and it MAY elicit
expression of neural plasticity that can reprogram
the auditory nervous system and have a long
term benefit on tinnitus by restoring neural
function
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Use of hearing aids with children with tinnitus

Use of hearing aids with children with tinnitus

• Recent research finds that using hearing aids
with sound generators (e.g. Widex Evoke) or
hearing aids alone were associated with a
clinically significant reduction in tinnitus
symptom severity
• Cochrane corner
• Brennan-Jones, et al. (2019)

• Care in fitting children with normal hearing
acuity with a hearing aid that has a tinnitus
habituation option
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• Medical clearance: Buy in from physician—role of
the audiology in educating on this
• Real ear measures
• Careful discussion about expectations
• Considerations for extended bandwidth
• Follow-up
• Feedback: Spontaneously told that “ear sounds were
quiet”; we talked about it
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Hearing
aids/amplification/habituation
programs

Maskers: A classic
• Some patients may benefit from a traditional
masker
• Our clinic experience is that most patients
prefer hearing aids, even with a normal
audiogram
• For some patients with “simple” tinnitus, trial
of a masker is a cost effective approach and
clinically effective
• Demo stock to borrow

• Current research indicates that 60-80% of
patients that experience hearing loss and
tinnitus receive benefit from the fitting of
well fit hearing aids.
• Giving the brain sound that it needs?
• A couple of “rules”:
• The hearing aids must be “well fit”: My bucket list
request to our profession: Use real ear measures
• Consistent hearing aid use
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Maskers: A classic

Tinnitus Retraining Therapy (TRT)

• No research on sound generators as a stand
alone treatment in children
• Study on Tinnitus Retraining Therapy (TRT) in
children, which was successful (Bartnik et al,
2012)

• Has been mentioned for pediatric population
but no clear evidence base at this time
(Smith et al, 2020)
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Hearing protection for hyperacusis

Device treatment for hyperacusis

• Hearing protection—poor recommendation

• Use of masker/hearing aids to increase
tolerance to sound
• Requires patience
• Environmental low level sound therapy for 23 hours a day or night (Sanchez & Pereira,
2016)
• Use of white noise generator has limited
research (Potgieter et al, 2020)

• Long term negative impact
• Use hearing protection when in situations where
sound is loud enough to damage hearing
• Use of headphones and earplugs…poor idea
from an evidence based perspective
• Weaning patient off of hearing protection
• 19 year old wanting to be a firefighter for wilderness areas
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APP for hyperacusis/misophonia
• Trigger Tamer app on phone
• APP available for free trial and then $40 a
year
• Create play list
• Create triggers and learn to acclimatize
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COUNSELING
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The value of positive and supportive
audiology counseling

Educational counseling
• Information about tinnitus; children are
surprised that others experience tinnitus, too
• The word “suffer”: We don’t use this in our
clinic
• Address questions (parents report thinking
“sinister” causes for tinnitus)
• Consider issues like sodium and caffeine
• Hearing conservation
• Outline treatment plan and plan for follow-up
(e.g. annual audiologic evaluation)
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• Monitoring progress
• One of our teen patients went from in the 60s on
the TRQ to single digits over about a 3 month
period (questionnaire tool used despite no
normative data on this population; hoping to use
as a pre-post)
• Opted not to get hearing aids/habituation but
noted that the information and support provided
by the audiology team (preceptor and AuD
student) changed his perception/perspective
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Counseling

CBT referral/Team
• Not all counselors are created equally
• Adult CBT provider has grown with our clinic
(Rehabilitation Psychologist with a background
in pain management, she will see some of our
older teens—16 and up)
• Pediatric providers of CBT much wider set of
skills

• Best combination for treatment: Device use
and cognitive behavioral therapist (CBT)
• Children with disturbing tinnitus and normal
hearing: 93% have improvement with CBT
• Children with disturbing tinnitus and
moderate hearing loss:

• Work to educate them about needs of children with
tinnitus

• 83% have improvement with CBT (Lee, Lee, and
Kim, 2018)
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• May have to build your own provider
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Considerations for the program

Cognitive Behavioral Therapy (CBT)

• Resources: Who is part of your team?

• Teach the patient to better control thoughts,
feelings, sensations, memories, and other
events they consider private
• Traditional approach to working with tinnitus
patients

• Make sure these people know you might

refer to them, and that they have enough
of an understanding of tinnitus,
hyperacusis, and misophonia and the
special considerations that go with this
population that you are comfortable
referring your patients to them.
• Make sure they are prepared for more
referrals: Able to accommodate this
unique population
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• Used with early combination of Neuromonics
and therapy to address tinnitus perception
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Cognitive behavioral therapy for
misophonia

Acceptance and Commitment
Therapy (ACT)

• Family involvement
• Effective
• Learning about triggers and how to work with
them

• Teaches patient to “just notice”, accept, and
embrace their private events, especially
unwanted ones
• A: Accept your reaction and be present
• C: Choose a valued direction
• T: Take action
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Bibliotherapy

Bibliotherapy: Building your library

• Effective tool
• Build your library

• Living With Tinnitus: A Practical Guide to
Understanding, Treating, and Coping with
Tinnitus 1st Edition (Laura Cole)
• Living with Tinnitus and Hyperacusis (David
Baguley and Don McFerran)
• American Tinnitus Association (ATA.org):
Great magazine and tell patients to ONLY look
at ATA as a resource

• Books that are useful for older children and teens
and parents
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Noise desensitization training in
sound tolerance disorders
• Occupational therapist as part of the team
• Sensory processing aspects of the disorders

SCHOOL BASED
SUPPORT

107
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Support at school

Information provided to teachers

• In-service education for teachers and school
personnel
• Add to Individualized Education Plan (IEP) or
create an IEP (Other Health Impaired—OHI)
• Develop a 504 plan with accommodations
• Generally short term

• Information booklet: Tinnitus in the
classroom
• Appendix 8 of British Society of Audiology
(2015)
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• Avoiding quiet
• Preferential placement in the classroom
• Find a way to alert teacher is tinnitus is triggered
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Mindfulness
• Being open to this
• Incorporating it into our approach to tinnitus
management
• Evidence based tinnitus practice:
• An example: Evidence based practice Yoga
evidence:
https://www.elsevier.com/connect/thescience-of-yoga-what-new-research-reveal

MINDFULNESS
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Mindfulness

Mindfulness

• Current resources that focus on this
• Berne Brown: Research on empathy and
vulnerability

• Useful in helping children to manage stress
and anxiety, thus supports tinnitus
management
• Relatively new in children and positive
evidence just beginning to emerge (Kuyken,
2013)

• Can change the conversation/the way that you
counsel

• https://brenebrown.com/
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CBD
• Addressing sleep and anxiety
• Some evidence to support this
• AuDBliss:
https://www.facebook.com/audbliss/

SLEEP
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Sleep hygiene

Great pediatric resource

• Sleep is a foundation for tinnitus treatment
• Vicious cycle: Child can’t sleep due to tinnitus perception;
tired the next day and don’t have the ability to
concentrate or the resources to address tinnitus

• UK GUIDELINES FOR MANAGEMENT OF
TINNITUS IN CHILDREN
• http://www.thebsa.org.uk/wpcontent/uploads/2014/06/Paed-Tin-GuidePub-Consul-Compressed.pdf

• Sound pillow
• Melatonin: Consult with otologist as OTC amount often
doesn’t provide relief
• Sound generators
• Referral/partnership with sleep clinic
• Apps (free)
• ReSound Relief
• Widex Tinnitus Zen
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Gracie
• The case of Grace
– APD/Attention questions
– It was tinnitus all along!

Some additional resources to
build tinnitus foundation

• Hearing aids
• School attention/performance
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