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Sound Approaches to Tinnitus
Management

Christopher Spankovich, AuD, PhD, MPH

Associate Professor and Vice Chair of Research

Department of Otolaryngology and
Communicative Sciences

Learning Objectives

o After this course learners will be able to:
o Contrast sound therapy based options.

o Describe methods for sound therapy
applications.

o Describe counseling methods for
effective sound therapy tinnitus
management.
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On the Agenda

o Overview of Popular Management
Approaches

o Sound Therapy Options

o Amplification and Tinnitus

o Counseling & Considerations
cQ&A

Disclaimer

o No conflict of interest to report
o Receive honorarium for this lecture
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First: Types of Tinnitus

o Objective/Somatosound
oPulsatile (often cardiovascular)
oClicking (often myoclonic)

o Subjective/Neurophysiological/Sensori
neural

oMore common form associated with
numerous sound experiences and unable to
currently be measured objectively
oWe will focus on this type!

Breakdown of Popular Approaches

9/20/17



©)

oCoOow>

m

What approach for tinnitus management do
you currently use?

Tinnitus retraining therapy
Tinnitus activities treatment
Modified version (my own thing)

Don’t provide any formal counseling, just
basic education and hearing aids when
appropriate

Use Proprietary approach (neuromonics,
soundcure, etc.)

Don’t see tinnitus patients

Approaches Overview

©)

Numerous approaches to tinnitus have
been developed over the past few decades

oSound therapies (Many variations with and without counseling)

o Cognitive Behavioral Therapy influenced Counseling (Many
contributors)

o Tinnitus Activities Treatment (Tyler and colleagues)

o Integrated Approach to Tinnitus Patient Management (Sweetow and
colleagues)

oTinnitus Retraining Therapy (Jastreboff and colleagues)
oProgressive Tinnitus Management (Henry and colleagues)

oPatient Centered Therapy (Acceptance of tinnitus as part of me
(Mohr and colleagues)

oAcceptance and Commitment Therapy (Hesser, Westin, and
others)

oMindfulness based tinnitus stress reduction (Gans)
oCombination of the above or modified approaches (Many others)
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Approaches Overview

o Though there are philosophical
difference in these approaches, they

also have a great deal in common.

oCounseling of some type: Common

oSound therapy of some type: Common

oNone treat tinnitus, but rather the reaction to tinnitus

oSome potential differences are the areas emphasized
in counseling, perspectives of directive vs collaborative
interaction with patient, idea of classical conditioning
vs. operant conditioning, and level setting and type of
sound for sound therapy

Approaches Overview

o Classical conditioning vs. Operant
conditioning
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Approaches Overview

o CBT based approaches use more of
a cognitive perspective and the
restructuring of cognition via
conscious strategy for voluntary
change

o Classical conditioning based
approaches emphasize the
subconcious processing to alter the
conditioned reflex

Approaches Overview

o Cognitive-behavioral therapy

oCombination of the principles of behavioral and
cognitive principles; to alter one’s thoughts about their
problem and identify behaviors that contribute to
problem and subsequent reaction

oPatients can then address these distorted conceptions
to overcome the problem once they recognize them
(e.g. cognitive distortions like all or none thinking,
generalization, disqualifying positive).

oNumerous randomized control trials have shown
success with affective elements of tinnitus (Cima et al.
2014).
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Study

Design

Positive fndings

Negative fndings

Sweetow
Kedner-Herwig, et ol.™

Henty and Wison™

Andersson, et ol.™
Riel, et oL”

Koldo, et al,™

Weuse, e ol.™

Andersson and Lyttkens'”

Hesser. et ol.”

Martinez-Devesa, et ol.™

Cose series
Case-control study

Case-control stucy

Controlied trial
Randomized clinical inal

Roendomized clinical trial

Randomized chnical tnal

Meta-anclysis

Meto-anolyss

Cochrane review

Infroduction to CBT

Mere sotisfaction with training
than with yogo

Distress, handicops associated
with finnitus: engogement
in dystunctional cognition

EHectiveness in the elderly

Emotional disiress

Effectivenass of C8T-based
self-help book

Tinnitus annoyance, diary
ratings of lcudness. feelings
of confroliobility

Strong effect on tinnitus
annoyance, some effect
on finnitus loudness

Tinnitus distress

Effective in the long term

Depression score, qualty of ife

No eltec! on depression of
subjective loudness

Reoclivity of head muscies at the
beginning predicted significant

freatment effects

Lower efiect on negotive offect
ond deep problems

No elfec! on subjective loudness

Jun and
Park, 2013

Behavior

reinforces

thoughts

Thoughts

create

feelings

Feelings
create
behavior
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Approaches Overview

o Cognitive-behavioral therapy and

tinnitus
oCBT (Psychotherapy)

o Consists of face to face sessions, anywhere from 6-18, for
around an hour each, over many weeks, occasional “booster”
sessions are provided

o Performed by a licensed therapist/psychologist in CBT

o Good idea to find someone in your area as a referral source, if
no one in your area there are telehealth alternatives

Approaches Overview

o The Audiologist and Cognitive-

behavioral therapy and tinnitus

oCBT-based approaches (Adjustment
Counseling)-Audiologist provided

o CBT-based approaches (Adjustment
Counseling)—consists of application of CBT
principles often with sound-based therapy and
other techniques like relaxation training, imagery,
and etc.

o Robert Sweetow, PhD: “patient may reject a purely
psychological approach, instead patient should be
counseled on physiological origin, but the reaction is
ultimately a psychological interpretation”

o Sweetow-Integrated Approach is the basis of the
Widex Zen Therapy

9/20/17



My tinnitus keeps me awake all night | fall asleep relatively easily but then |

awaken twice each night and it takes
about an hour to fall back
asleep.

The tinnitus drives me crazy I am finding #t difficult to concentrate

when | cant find any quiet time and | am
frustrated, but | am not crary!

Tinnitus is ruining my e I am really stressed because | don't have

enough time to juggle work, family and
leisure, and | tend to blame the tinnitus
for my problems

When | hear my tinnitus in the Being active makes me think less
moming, | stay in about my tinnitus, | should

bed all day, avoiding sound, and £0 to a mall, put on other sounds in
feeling depressed my house 50 that the tinnitus

isn't s0 apparent, and do anything
except nothing!
| have trouble falling asleep so Hlay in I | can’t sleep in 30 minutes, | will get
bed worrying up and read on the
about how | will feel tomorrow sofa, or will watch some quiet TV
show, or get some extra
work done that | have been putting

off

My life used to be Al or nothing thinking Life is never perfect, |
perfect before | had had some problems
tinaitus, now it is before, and | still have
horrible some good things

about myy life now (like

my grandchidren) Sweetow, 2014
My tinnitus makes me Emotional reasoning Other people have
teel hopeless survived tinnitus, | can

oo

Approaches Overview

o Tinnitus Retraining Therapy

oDeveloped by Jastreboff and Hazell over 25 years ago

oBased on the Neurophysiological Model of Tinnitus

o Auditory system is secondary, primary are non-auditory regions
(in particular limbic system)

oPrimarily uses directive/educational counseling

oPrimary goal is habituation of reaction and/or
perception of tinnitus

oPatients can be categorized based on perception of
tinnitus, perceived hearing loss, and sound sensitivity

oSound therapy component suggest a “mixing point”
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Auditory & Other Cortical Areas

Perception & Evaluation (Consciousness, Memory, Attention)

» A 'Y
v
v
Auditory » Limbic System }aaap
Subconscious Emotions 4=~~~ Reactions
Detection/Processing
'y
7 Y T A
. .
L
v v \ v
Auditory Periphery |¢— Autonomic Nervous System Fig. 1 < Block diagram
Source of the neurophysiolog-
ical model of tinnitus
Jastreboff 2015
19
Table 1 Categories of Tinnitus and Hyperacusis Patients
Prolonged Subjectve  impact
Sound-Induced Hearing on
Category  Hyp E " Loss Lite Treatment
0 —_ - Low Counseling only
1 — - Hgh Scund genorators set at mixing point
2 - - Prosent Hgh Hearing &d with 5tress on enrichment of the
auciory background
3 Present - Notrelevant  Hgh Sound generators set above threshold of
hearing
“ Present Present Not relevart  High Sound generators set al the threshold, very
slow increasa of sound level

Hyperacusis: tignifcant sonsitviy 10 emircnmenty scuncs hypically assocated with LDLS Delow 100 0B ML proonged

souncnduced

o Bnntusty JES Whan the effacts persist 10 the following Cay. SUONCIVE hearng loss: perconed

SDeCTvely Dy 8 Pabert as havirg a significant sQact 0n patent’s ie. impact on e e exlent of EMDact of trvitus andior hyperacusis
on paent's K. common treatment for sach Sategory involves counselng and the use ¢f enviched audiory background

20

Jastreboff & Jastreboff 2000
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“Mixing point " Tinnitus changing

Tinnitus
suppressed
“masking"”

Threshold of
hearing

Sound intensity

Figure 4 Theoretical dependence of the effectiveness
of habituation on the intensity of the sound used for the
sound therapy.

2 Jastreboff & Jastreboff 2000

Approaches Overview

o Tinnitus Activities Treatment

oDeveloped by Tyler and Colleagues and is based in
principles of CBT
olnteractive counseling with sessions covering topics
o Thoughts and Emotions
o Sleep
o Hearing and Communication
o Concentration
oPicture-based materials are used to reinforce the concepts
oAttention on issues patient is having, discussing strategies
to specific issues, and involves use of diaries and
homework (activities)
ohttps://www.medicine.uiowa.edu/oto/research/tinnitus-and-

hyperacusis

22
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Our Thoughts and Emotions

Doorbell =) Neutral a
o A

Fire |
. v .
Injury > Anxiety @f

Angry neighbor

Doorbell

Flowers @
. . 4
Doorbell === Friend ?@_. Happinessﬁ
Prize §

23

Question
0?0?7077

Which Approach is Best?

24
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Question
2222222222

When performed by a seasoned clinician
significant differences were found (Henry et
al. 2014). The difference is YOU!

“patient may reject a purely
psychological approach, instead patient
should be counseled on physiological
origin, but the reaction is ultimately a
psychological interpretation” Sweetow

9/20/17
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Sound Therapy Options

28

Tinnitus Treatment

o SOUND THERAPY

oMasking (cover up)

oTinnitus Retraining Therapy (habituate by
reduced reaction and perception)
o Sound Generators or Noisers

oNeuromonics (program uses music
preconditioning stage and active stage)

oOkamoto Notch Music

oSound Cure (Modulated tones)
oCR Neuromodulation

olLevo System

oPhase Inversion
oAmplification

9/20/17
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H ama Playing and listening to music works
M|.|5|C aﬂd the braln several areas of the brain
Sensory cortex:

Corpus callosum: Controls tactile feedback while
Connects both sides of the brain playing instruments or dancing

Auditory cortex: Listens
to sounds; perceives and

otor cortex: Involved in

laying an instrument y 3"3|YZFS t0|ﬂ9§
. ippocampus: Involve
refrontal cortex: in music memories,
ontrols behavior, experiences and context
ko Visual cortex: Involved
ecision-making isual cortex: Involve

in reading music or looking|

ucleus accumbens at your own dance moves
nd amygdala:
nvolvedyvgith . Cerebellum: Involved
motional reactions in movement while dancing or
0 music playing an instrument, as well
as emotional reactions
URCE: Music for Young Children DESERET NEWS GRAPHIC

Proprietary Approaches

o Neuromonics (music)
o Sound Cure

o Acoustic Coordinated Reset
Neuromodulation

o Okomoto Notched Music (music)
o Phase-Out

o Widex Zen (music-like)

o Levo

30
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Proprietary Approaches

Pre-Conditioning Stage

o Neuromonics

06 month program that uses
binaurally correlated music

that intermittently covers g e

patient’s tinnitus percepton
o Phase/Stage | ~8 weeks
o Phase/Stage Il ~16 weeks

Evidence: Neuromonics has
shown improvement compared
to broad band noise and
counseling only (Davis et al.
2008), but limited evidence and
inadequate study design
temper enthusiasm for any
greater benefit than other
sound therapy

Intensity

Twrevtus Percovend

o Tinnitus
Perception

Tt Wt Heard

32

o Sound Cure (Serenade)

oBased on low pulse rates with ClI
shown to suppress tinnitus
perception (Zeng et al. 2011)

oAmplitude modulate and
Frequency modulated sounds to
drive neural plasticity

oSuppression of tinnitus more
successful compared to white
noise (Reavis et al., 2012)

oEvidence: unaware of published
randomized control trial

Mean percent suppression (%)

Proprietary Approaches

®

0

©

—@ Ampitcte vxhiared tone
B Froquency maddsted ere
Pure scne
O - Normow bard nokie
W e e
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Proprietary Approaches

o Acoustic Coordinated Reset Stimulation

oTass et al. (2007, 2011)—Individualized auditory stimuli
above and below the Tinnitus Frequency are presented as
short tones to re-normalize pathological neural synchrony.

oThe purpose to correct or “reset” abnormal neural oscillatory
activity through desynchronization.

oWorn at a low level 4-6 hrs per day

oEvidence: There has been 8 original reports in 3 different
populations. Studies have in general showed benefit in
reducing tinnitus complaints. However, small sample sizes,

lack of appropriate controls, have limited enthusiasm
(Wegger et al. 2017).

33

o Fregquency (H2)

Frequency (M2)

= Freguency (M2)

Fig. 1. Acoustic coondseated reset (CR) peuromodulation: (3) The concept of CR acaromodulation compeiies 2 spatial 3ad iemporal coordination
of e applied stimuli 10 sduce desynchronization leading to anti-kindling (Tass, 2000): stilizing the tonctopss ofganization of te pramary
andnocy cortex (lefl, beala adapied from Chittka and Brockmann FLoS Biodogy, 2005 with Kind permission of the authors) shoet sinusoidal
tones of different froquencies (fy 10 £y) induce a soft reset 1o different tanget arcas grouped around the tianites focus (Tass, 2002). Three CR
cycles, cach compeising 3 andomized sequence of four looes (nght), are followed by two silent Cycles. That patiemn is repeated periodicaily. The
random variation of the 1ooe sequences (Tass and Majtanik, 2006) and the 3:2 ONJOFF pattern (Tass, 2003, Lysyansky et al., 2011) optimire
the desynchroniziag CR effect. () Four stimulation groups sad one placebo group were imvestigated. For G, G3 and G4 four tones (top, 1, o
) are grouped around the tinnites froquency (1) G3 differs oaly in ropetition e F being adapeed 10 the iadivideal EEG 5-band peak. For G2
cach CR cycle bs formad by a varying compostion of four loaes dark groen: active) chosen out of twelve tones (middie, 1) 1o 1)1 ) serrosadsng 1,

Placebo stimulation (dotsom, GS) bs formeed similar to G usisg a dowa.shified stamslation-frogquency 1, (f, =0.707 1.6/ (2%), [, within [ 300 Hx,
600 Hz]) cutside the synchrosdzed tinnitus focus.

34
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Proprietary Approaches

o Music Therapy

oOkamato et al., 2010— Music e
with individualized frequency
composition, where Tinnitus
Frequency is notched out of
music

oBased on Pantev el al. (1999) [ | |
that showed notched music can
reduce cortical activity to the ; hmnnmnﬂﬂﬂ ﬂ HH

®
®

——e-

|
i

Amplitude

nes] |

(T-T-T=1

notch center frequency possibly “

through lateral inhibition i 1
oEvidence: Some small trials Frequency - Excitation

have shown subjective and MEG = Whibition

based benefit, but notch width )

did not influence as Wunderlich et al. 2015

hypothesized (Wunderlich et al.

2015)

"

|
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Proprietary Approaches

o Phase Inversion (Phase —out)

oMatch the tinnitus and then emit sound that is 180
degrees out of phase, i.e. phase cancellation, works
for feedback

oVermeire et al. (2007) found reduction in tinnitus
symptoms in 60% of subjects

oProblem is a neural signal is not an acoustic signal
(Meeus et al., 2010), found no sound cancelling,
contributed effect in 2007 to inclusion

oEvidence: None

36
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Proprietary Approaches

o Fractal tones (Widex Zen)

oMelodic chain of random tones

o Dynamically varying signals with semi-random temporal
modulations

o Musical like quality (sound like wind chimes)
o Encourage passive listening rather than active

oSweetow et al., 2010
oSome people like, others do not

37

Proprietary Approaches |_—l\

o Levo by Otoharmonics
oBased on work out of Uruguay (Pedemonte et al. 2010)

oAttempt to “reinstall the normal balance in the central
processing”
o Opposite of notch?

oMatch tinnitus
oPlay sound while sleeping

oEvidence: No randomized placebo controlled trials to
date to show effectiveness compared to any other
sound therapy

38
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Neuromonics uses music filtered to Okomoto notches music in regions where
stimulate hearing loss regions. there is hearing loss to drive neural
plasticity.

Zen fractal tones use unpredictable music Neuromonics uses a closed set of pre-
and expound the virtues of unpredictability | recorded songs that may relax via active
and relaxation via passive listening listening

Sound Cure uses signals designed to Coordinated reset (Tass) uses signals
synchronize neural response designed to desynchronize

TRT suggests avoiding silence and Neuromonics suggests 2-4 hours per day
encourages sound enrichment 24-7,

Cognitive-behavioral therapy employs Mindfulness based stress reduction
distraction/avoidance techniques. encourages the patient to embrace the
sensation.

39 Sweetow, 2012

Changing tinnitus vs. Changing
Perception

o Masking, TRT, TAT, etc seek to lead to habituation

o AC Reset, Levo, Notch-Therapy seek to augment
tinnitus

o Enriched acoustic environment

oNorena and Eggermont (2005) showed placing animal in
enriched noise environment after noise exposure prevented
map reorganization and changes in spontaneous firing

oVanneste et al., 2012 tried in humans with established
tinnitus and found a worsening of tinnitus
o Difference in preventing onset and already existing tinnitus

40
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Non-Proprietary Approaches

o Silence is not your friend, have sound around
you, do not mask, but mix

o Where to start: Environmental sounds, white noise player,
MP3 player, CD player, Apps, etc.

o Play sound as much as possible, but at least several hours
per day, should mix with tinnitus

o You can download online for free from ATA website, also
purchase from amazon.com, iTunes, there are even apps for
99 cents.

41

Non-Proprietary Approaches

o White noise, pink noise, modulated, music

o Continuous (ocean, rain, white noise, pink noise, and etc)
o Meaningless but relaxing (not actively listen)

o Do not use a bothersome sound

o There is no great evidence showing any specific sound is
better than another for tinnitus management; though
amplitude modulated sounds may be more effective in
reducing perception (Tyler et al. 2014; Reavis et al. 2012)

42
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Non-Proprietary Approaches

o What kind of Sound??????
o What is the benefit of shaping sound to tinnitus?

o What level

o Cover perception (masking/suppression)
o Mixing level (TRT)
o Softest level to achieve relief (TAT)

o Other

o Again there is well-demonstrated evidence of effectiveness of
masking vs. mixing for habituation (Tyler et al. 2012).

43

Tyler & Babin, 1986

Coles & Hallam, 1987

Erlandsson et al, 1992

Hazell, 1987

Coles, 1987

Tyler & Bentler, 1987

Bentler & Tyler, 1987

“Both the noise and tinnitus
are heard but the tinnitus is
reduced in loudness.”

Patients should “use the lowest
level masker that provides
adequate relief *

“Partial masking ... a low level
background sound against
which the loudness of the
tinnitus is reduced.”

Reduced the none from the
complete masking condition
untl it was “comfortable
oncugh to listen to.”

sound” (p. 107).

The "tinnitus tends to ‘break
through' the masking noise™
(. 112)

“That is when the masker is
used to provide only a low level
of background sound against
which the loudness of the
tinnitus is reduced” (p. 398)
“Sometimes a masker can
reduce the tinnitus loudness or
annoyance, even though the
tinnitus remains audible.”

“Pa mask the tenitus
yet e the lowest SPLs
and the least interference From Tyler

agrey Starkey Audiology Series

"Urge the patient to use
the lowest level of masker
Jevel that provides adequate
relief” (p. 30)

44
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Amplification and Tinnitus

45

Amplification

o AMPLIFICATION (Searchfield et al., 2010; *
Parrazzini et al., 2011; McNeill et al., 2012)

oKochkin et al. (2011)-Hearing aids provided
substantial tinnitus relief in 34% of patients
o Enriched soundscape
o Partial masking of Tinnitus
o Reduced listening fatigue
o Change focus of treatment

o Linear octave frequency transposition (Peltier et al.,
2012)

o Reduced tinnitus perception, classical amplification and
non-linear frequency compression did not.

o WHAT IS YOUR PATIENTS PRIMARY COMPLAINT?
o Very common, ‘| can’t hear because of the tinnitus”

46
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Amplification

o AMPLIFICATION & Sound Generator

oHenry et al. (2015)-Compared hearing aid to
hearing aid with sound generator

oBoth groups saw improvement

oThe hearing aid + sound generator group saw
a mean reduction in TFIl 6.4 points higher,
which approached significance

oBoth groups received counseling

47

Amplification

o AMPLIFICATION & Counseling

oHenry et al. (2016)-RCT comparing masking and
TRT to tinnitus education group with hearing aids
and wait list controls in Veterans.

oAll saw decrease in tinnitus compared to wait-list

oMasking, TRT, and Education with hearing aids
were all effective; there was no significant
difference between the approaches

oMissing: group with hearing aid alone and no
counseling
o Bauer et al. (2017) showed that TRT + hearing aid
compared to hearing aid and limited counseling both
showed improvement but slightly greater in the TRT
group; counseling component not well-controlled

48
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Advantage-Amplification —

o AMPLIFICATION

olf you have a hearing loss and tinnitus,
hearing aids with a combo sound
generator (noiser) are very effective,
WHY?
o Stimulate the pathways that are contributing to tinnitus
o Turns the lights back on!

o At same time be able to provide constant noise for retraining,
should be set so mixes with tinnitus (can’t habituate to what
can’t perceive)

o Set it and forget it!

o Move focus of treatment from tinnitus to auditory system and
hearing loss

49

Amplification and Tinnitus: Tips

o Keep it simple!
oFit to your preferred prescriptive methods
using real-ear verification
oRecommend: mic + sound therapy in most
situations as much of the day possible

oPatient control: Prefer to set at level in the
office, mixing point and leave. Don’t want
them constantly adjusting and bringing
attention back to tinnitus. But depends on
patient!

oRemind patient we don’'t want them to
monitor the treatment (though they will at
first) but set and forget!

oWear at least 8 hrs per day and use sound
therapy at night in bedroom (e.g.
soundpillow)

oProvide sound therapy to both ears, even if
tinnitus unilateral

50
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Amplification and Tinnitus: Tips

o There is an app for that!

oSound options are expanding with environmental
sounds and/or use of smartphone

oManufacturer based Apps
oSimplyNoise, SimplyRain
oFukuda et al. (2011) examined use of portable music

players for TRT.

o Found comparable reduction in tinnitus compared to
hearing aids and ear level sound generators

oLow-Cost
oCustomize sound (sound is subjective)
oDownside: battery drain

51
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Speechmap/NAL-NL2 —

M TM SPL disabled

53

Device fit to NAL-NL2 for a mild
to moderate high frequency
hearing loss.

Speech-ISTS Stimuli
Light Blue: Targets at 75

Purple: Targets at 65
Green: Targets at 55

Speechmap/NAL-NL2
Max TM SPL disabled

54

Device fit to NAL-NL2 for a
mild to moderate high
frequency hearing loss on
default settings for noise and
directionality.

Speech-ISTS Stimuli

Purple: Targets at 65
Green: Targets at 55
Orange: Live setting-mic off,
sound generator only

Light Blue: Live-setting,
Default sound generator on,
mic-on, no speech
(background noise only)

9/20/17
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Speechmap/NAL-NL2

Max TM SPL disabled

o Speech-ISTS Stimuli

o Green: Spectrum for 55
without sound generator on

o Purple: Spectrum for 55 with
sound generator on

o Light Blue: Live setting with
default sound generator on,
mic on, but no speech

o Orange: Live setting-mic off,
sound generator on, no
speech (background noise)

o Sound generator was
inaudible with mic on

55

Bpeechmap/NAL-NL2
U Max TM SPL disabled

o Speech-ISTS Stimuli

o Green: Spectrum for 55
without sound generator on

o Purple: Spectrum for 55 with
sound generator on

o Light Blue: Live setting with
sound generator on, mic on,
but no speech

o Orange: Live setting-mic off,
sound generator on, no
speech (background noise)

o Sound generator raised until
audible (mixing point)

56
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Speechmap/NAL-NL2

Max TM SPL disabled

o Speech-ISTS Stimuli

o Green: Spectrum for 55
without sound generator on

o Purple: Spectrum for 55 with
sound generator on

o Light Blue: Live setting with
sound generator on, mic on,
but no speech

o Orange: Live setting-mic off,
sound generator on, no
speech (background noise)

o Sound generator changed to
shaped noise and audible to

subject
57
Tinnitus Feature Interesting App App
Name/HA Models  Features Available? Features
Widex Zen / Dream Fractal “color” No nia
programs, reputa-
tion
GN ReSound 15G & nature 6 nature sounds, Yes, Apple only  No steamer needed
soundsiLinx2, Enzo,  “mixer” feature 10 track progress,
(Verso & Alero w/ bubbles calming
phane clip) experience
Starkey Multifiex Tinnitus/ 16 bands of fre-  Yes, Apple & No streamer needed.
2 Serles and Xino quency adjustment  Android Soundpoint fitting,
(RICs only) Target match
Phonak Tinnitus Balance/ Can be used with  Yes, Apple & No streamer needed
Balero, Audeo com accessories, Android calming exercises
headphone or
sound pillows
Signia/Sivantos  Tinnitus Therapy Ocean waves Yes, Apple & No streamer needed,
Feature/ All current  sound, up to 20 Android adjust mic or therapy
models bands signal level
Oticon Sound Support/ Ocean sounds Yes, Apple Uses streames, can
Alta2, Nera2, Ria2 use sounds from own
Pro Tl models music lbrary

Table 1. Comparison of haaring Instruments with Snitus featues.

Young et al (2016)
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Amplification Summary

o Sound therapy summary

oKeep it simple
oDon’t forget the therapy part
o Once they reduce perception of time aware of tinnitus and
annoyance significantly, reduce the level of the sound therapy

one perceptual notch
o Sound should not be bothersome, but relaxing, preferably

passive listening

2
" .
g8
§
'y 7
|
=
E
-
= y

¢
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Sound Sleep
o SLEEP HYGIENE

oSleep is critical,
o No Naps, Bedroom = Sleep, Exercise (but not right before
bed), Healthy Diet

o Sound Pillow
o Melatonin (run by physician)
o Tinnitus wakes me up???

o Early Flight Analogy

o | have had 2 patients report tinnitus 24/7, and claimed they even

had tinnitus in their dreams

60
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Counseling & Considerations:
The Therapy Part

9/20/17
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5 Point (Holistic) Approach: Step by
Step

1.
2.

B

Source: Counsel

Habituation & Cognitive
Restructuring: Counsel

Sound Therapy: Treatment
Distraction: Treatment

Diet, Lifestyle, Sleep, Cure?:
Treatment

Holistic: Characterized by the treatment
of the whole person, taking into account
mental and social factors, rather than

just the physical symptoms of a disease.

9/20/17
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Step by Step

o Medical Evaluation

o History and Structured Interview to direct
assessment and counseling

o Inventories to direct counseling (TFI, THI, TRQ,
and etc.)

oTinnitus and Hearing Survey (Henry
o Go over Game Plan!
o Assessment (audio, tinnitus eval, and etc)
o 5 Point Holistic Approach

oHolistic meaning comprehensive whole person not
pseudoscience

66

Tinnitus and Hearing Survey

A. Tinnitus
Ovrs the dast wark, Sims brye me o ] 1 2 3 4
weepar

Oves e Lisk week, S hepe e Boes
coaceatetsg o rats -
Ovwes e Last week, St hept e frocs ° ' 2 3 4 R
rlxss 1
Ower e Jest werk. 1 oouldin't pet sy mind off 0 1 2 3 ‘ 3
of my Gt :]

B. Hearing

Ower fhe Bast work, 1 conin't saderand what 0 ' 2 ]
Ser, weme Layiag B RO o roowded jlaces

Ower Se lest week | codldn 't sndersiand what

people wese uaying ca TV ot & movies

Ovex e Jast week. 1 coudin’'t wndermand 0

people wEd ol vowes

Owez fhe bant week, | couln't sadermand what 0

i bemg 1od @ proep comverascen

[[Jormne wen

Total of @20h comsmn

C. Sound Tolerance

Oves e Last week, souads wese joo Joud ¢ 0
mccetorble x e when Sry wened

socmd 1 ofers o =e

0o responded 1. 2. . or 4 % the masmens cbove
Please kst twe cnsmples of souah s arx 1o

loud o emrceforusbie fox yoe, bet wem sarmd

© odert

U vt o v bt by el Sanag hewng
-

Por wlfce wee wnly 30x OM On O
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Slides and topics to incorporate into

your counseling: See previous AO

recordings

o Comprehensive Overview of Tinnitus
Therapies

o Holistic Approach to Tinnitus
Management

5 Point Holistic Approach: Step by
Step

1. Source: Counsel
Habituation: Counsel
Sound Therapy: Treatment
Distraction: Treatment

Diet, Lifestyle, Sleep, Cure:
Treatment

o A~ WD

9/20/17
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Tinnitus Theory
Peripheral Central
o Hair Cell o Hyperactivity/increased
spontaneous activity
OOH? & OAEs o Bursting & synchronized
o Auditory Nerve activity

oSpontaneous Rate o Imbalance in inhibitory

oChange in neural function (e.g. GABA)
afferent potentiation Reorganization of mapping

Multisensory input
o Other neural

Ephaptic transmission
olmbalance of afferent Limbic System
and efferent input Dysfunctional Gating

Gamma and alpha waves

O O O 0O O O

70

Tectorial membrane

‘/

li§— Stereocilia

Phalangeal

Process - Border cell

Inner
—— phalangeal
cell

Efferent -
terminals

Outer
phalangeal -
cell

Afferent

lerminals Inner hair

cell

Outer pillar  Inner piltar
cell cell
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Tinnitus Theory

o Limits of Peripheral Theory

oSurgical sectioning of AN has limited effect (reviewed
Baguley et al., 2002)
o Approximately 40 to 85% see no improvement in tinnitus

oCochlear lesions result in numerous central changes

7

Tinnitus Theory

o Central (reviewed by Norena et al.,
2012)

oCentral gain-compensatory price to pay
oAbnormal amplification of spontaneous act|V|ty
oCross-modal plasticity
oReduced GABA (inhibition)
oAt all levels (CN---AC) o'.’iusaamm‘.'.
1«::999999&(1y9

l(l l(}l \i))

Q(iiﬂ;‘;”c‘ (“9

lll Il \lx

Schnupp (2011) eas8888 00 ‘“

QQ!RRRQM A!!!’,

72
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Tinnitus Theory
o Non-classical auditory
oSomatosensory
oLimbic System & Frontal Lobe
oCerebellum

Cerebral contex

M Thalamus

B Hypothalamus / ¢
(requlates body |

function)

73

A Compensated Tinnitus

74 @ Rauschecker et al. 2010
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Source Homework

o Tinnitus is a spectrum based percept, most commonly a
consequence of changes in auditory and non-auditory neural
networks following damage to the cochlea. Homeostatic
compensatory mechanisms occur after hearing loss and
these mechanisms alter the balance of excitatory and
inhibitory neurotransmitters. In many individuals with hearing
loss, chronic tinnitus and related phenomena emerge. Some
people with tinnitus are disturbed by this subjective
sensation. When auditory network dysfunction is coupled
with limbic-gating dysfunction, an otherwise meaningless
auditory percept such as tinnitus may acquire negative
emotional features.

o Ryan & Bauer (2016). Neuroscience of Tinnitus,
Neuroimaging Clin N Am, 26 (2), 187-196.

75

Counseling: How to Introduce
Source Theory

o Do your homework: read!

o What to discuss with patient?
oNormal Auditory System
oHearing Loss
oCauses of Tinnitus
oTransient Ear Noise
oTinnitus Neuroscience

76
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Summary on Hearing
and Hearing Loss

o We hear with our brain not our ears

o The most common type of hearing loss is high
frequency sensorineural hearing loss

o When hearing loss occurs are brain changes
(neural plasticity) to try to compensate
oThis can resultin ?

77

Tinnitus Theory for Patient

o What causes tinnitus?
oEarly theories suggested everyone has tinnitus!
oHeller and Bergman (1953)
oEar-lids?

78
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Tinnitus Theory for Patient

A

o What causes tinnitus?
oMore recent research using
imaging
oTinnitus Modulation (gaze,
cutaneous)
oAuditory and Non-auditory
regions implicated
o Attention/Salience
o Memory
o Emotion/Stress

79

triatum

Substantia

nigra
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Hearing
< eder
o O nal
Coe n |
Dy | | /,
{Focusing of atwention|
/
Tin peroept
v A
F { senw
< habat

81

Lowry et al., 2004

82
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Non-Auditory Factors Analogies

o Tinnitus and Limbic Response

oMakes sense for brain to view as an alarm
o Normal reaction to not like

oCar Engine Analogy (e.g., breathing)

oVisiting Friend Analogy

83

Source Summary

84

o Likely numerous contributions at various levels of
system

o What to take away

oTinnitus is a side effect of neural change as a result of
damage to hearing or other neural insult

oThis neural change results in a signal that is being interpreted

in the brain as sound when no external sound is present
oTinnitus is not likely one single physiological disruption but
involves both auditory and nonauditory regions of the brain

oThe brains interpretation of the tinnitus as a salient feature
results in attention that can initiate a cascade of responses,

which can result in the brain viewing tinnitus as negative or
meaningless

oTinnitus is a psychophysiological phenomenon

9/20/17
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5 Point Approach

o Source: Counsel

o Habituation and Cognitive
Restructuring: Counsel

o Sound Therapy: Treatment
o Distraction: Treatment
o Diet, Lifestyle, Sleep, Cure: Treatment

85

Habituation

oWhen a new stimulus becomes “well known” and
loses relevance, habituation can fail when associated
with a negative evaluation.

oBrain does this all the time!

o Shoes on feet

olt is the brains natural process to habituate to
meaningless stimuli: this is why a doctor may tell you
“you will learn to live with it”

oSound is subjective

o Learned positive and negative associations based on
experiences

86
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Habituation

oDefinition of conditioning —_— == | =

oCan do the same with sound
o Airport ?.;_s_ % ‘T‘ A

o Train . wzmm— g
o Clock
o Air conditioning, fan, etc. '“"\/["r N B 5-
\ ” A
5 "7'7" l..‘ “.‘- @.J

88

Cognitive Restructuring

oldentify and correct maladaptive
thoughts and behaviors

oWhat is the patient’s perception
of tinnitus

oDo they display cognitive
distortions: e.g. all or none
thinking, jumping to conclusions,
disqualifying positive

oHelp identify alternative thoughts

My life used to be All of nothing thinking

and behaviors ot bt g

oFor example, patient stops going
to concerts because of tiNNItUS s msies e emotinsresonng

feel hopeless

Life is never perfect, |
had some problems.
before, and | still have
some good things
about my life now (ke
my grandchildren)
Other people have
survived tinnitus, | can
100
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Tinnitus: CBT/DBT

o Can be very helpful even without sound
therapy

oRelaxation techniques
o Breathing and Imagery (see ATA website)
o Yoga, Tai Chi
oOther adjunctive therapy, e.g. Cognitive Behavioral
Therapy
o Tinnitus and Depression/Anxiety?
o Hyperarousal
OEO not make tinnitus a central part of your life, it shouldn’t
e
o Internet searches, chat rooms, on search for the cure!
o How can you habituate to something you are focused on.

90

5 Point Approach

o Source: Counsel

o Habituation: Counsel

o Sound Therapy: Treatment

o Distraction: Treatment

o Diet, Lifestyle, Sleep, Cure: Treatment

9/20/17

45



9/20/17

5 Point Approach

o Source: Counsel

o Habituation and Cognitive
Restructuring: Counsel

o Sound Therapy: Treatment
o Distraction: Treatment
o Diet, Exercise, Sleep, Cure: Treatment

91

Attention and Distraction

o DISTRACTION

oWhen you notice or bothered do something positive!

oTry not to actively engage the tinnitus
o | can’tjust tell you not to think about it

if | had a dollar for everytime | got
distracted, | wish | had some ice

92
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Whatever you do, do
not think of a number

right now!

~ b W N

93

Attention and Distraction

o Exercises
oSwitch attention from one stimulus to another
oStart with something like the ring on your finger or
shoes on feet
o Forgot your shoes already???
oEventually move to tinnitus with caution

o Focusing on tinnitus can change quality such as pitch and
loudness and can demonstrate that altered attention can
change these qualities as well as reaction

o Incorporate sound therapy and relaxation techniques
o Do so slowly

94
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5 Point Approach

o Source: Counsel

o Habituation: Counsel

o Sound Therapy: Treatment
o Distraction: Treatment

o Sleep, Lifestyle, Diet, Cure:
Treatment

95

Effects pf .
Sleep deprivation

- Irritability

- Cognitive impairment \

- Memory lapses or loss - Increased heart rate variability

- Impaired moral - Risk of heart disease
judgement

- Severe yawning

- Hallucinations

- Symptoms similar
to ADHD

- Increased

reaction time
- Decreased accuracy
N\ - Tremors
- Impaired immune 01 - Aches
system

Other.
- Growth suppression

- Risk of diabetes . | WU - Risk of obesity
Type 2 ¥ 7 '\ - Decreased

temperature

96
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Ioble 3

Sleep Hygiene

« Try to maintain a regular bedtime and waking time, even on weekends.
* Avoid napping

« Use the bedroom only for sleep or sexual activity

* Keep the bedroom environment cool, quiet, and dark. Avoid bright-ight
exposure during the night.

 Develop a relaxing bedtime routine. Avoid strenuous exercise or stressful
octivities before bedtime.

» Do not drink caffeine-containing beverages after noon; eliminate them if possiole.
« Avoid heavy medais just before bedtime, a light bedtime snack may be helpful

¢ Reduce fiuid intoke for several hours before bedtime to decrease the need to
wrinate during the night.

« Regulor exercise, parficularly during the late afternoon or early evening, may
help to promote sleep. A hot bath or sauna at least several hours before
bedtime may also be helpful

¢ Avoid aicohol or nicotine use prior to bedtime.
o Tun the clock face away and do not check the time if you wake up at night

98

5 Point Approach: Lifestyle

o BE ACTIVE

oPhysical activity associated with lower levels of tinnitus
severity (Carpenter-Thompson et al. 2015)

oAdolescents and adults with higher physical activity
were less likely to report tinnitus (Loprinzi et al. 2013)

9/20/17
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5 Point Approach: Lifestyle

o K-NHANES

o Tinnitus prevalence 20.7%
o Odds for reporting tinnitus was higher for

females, smokers, less than 6 hrs sleep per night,
those with stress, hyperlipidemia, depression,
arthritis, thyroid disease, hearing loss, and noise

exposure
Kim et al., 2015
BT A, (e
Yoa Aré Wkat Youa Eat?

100

| ate a broccoli
and feel tall as a tree

b D.R. Smith

I ate a walnut
and feel like a brain

| ate a mushroom
and | hate this game

9/20/17
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5 Point Approach: Diet

Zinc (DeBartolo et al. 1989)

o Reduced tinnitus in people with
zinc deficiency

Low cholesterol diet and

antilipid therapy (Sutbas et al.

2007)

o

(0]

oReduced tinnitus severity with diet Reguloio
and therapy TOU!iP( (0.4
o Taurine (Brozoski et al. 2010, ine (0.0
rats) Fonio,
_— . . riic
oReduce tinnitus in rats (glycine ,
agonist) s
o Caffeine abstinence (Claire et :92 in
al. 2010) Wy
o No effect on reducing tinnitus " 8
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Health Eating Index

Components 1-3 Component 6 nexre bl e
macars Pe dogie 0 whid o comsamgton o1 ¢ percaeaage of ergl food
persans det cosdorms 1 US04 10§y ikt
“Food Gonde Pyramid” servng
rwconmesdetas fo fe Grax
Vogeiabies, frum, Wik, ond Mact Component 7 nexre
Faod o sataoed fat crmmgioe ¢ ¢ percmage
of voral food seergy miche
!
M —— Component 8 nexirr b/
oleoerd
\ ———— Component 9 meure b/
Orber ol e
< 10 exmines B
Mk emount of variety I persan's free day
[
Healthy Eating ladex Groding Scole
o Msores e Pl
Greater thon 80 Good 1n-12
Graing
51-80 Need: lmprovement 13-76
102 Less then 51 Poox 14-15
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FOCUS ON FRUITS

A

anasmn 3, —
A (S SWeL o000 - NTRoN
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All 2g0s. both sexes

g A 1PTA Wold Fef 542
9+0.001
e < S s All ages, both genders
v | == Wala Fa7 956 p=0 062
§§ pe0 018 p<0.001 ped 001 ¥ p
e s} = -
3] 8
g% §§ 15 |
¢3 " 7z
g [++]
> 2 §° 10
B ©3
&fg 5
B uera Wald F*2 175 £
peC 100 P
20 Good Poor
Intermediate
15 Healthy Eating Index (HEI)

Pure-tone-average
theeshold, dB HL (0 5-2 kHz)

o II III Spankovich & Le Prell (2013)
. 1 2 3 4 s

Heaithy Earing index (HEI)
Quintile (Best=5)

Figure 1. A. High frequency (HFPTA) and B low froquency pure-
tome average (LFPTA) and healthy eating index quintiles
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5 Point Approach: Diet

2176 participants from 1999-2002

HEI and reported tinnitus

Weightings & Strata applied

Adjusted for age, sex, race, education, smoking, noise
exposure, diabetes, hypertension, and hearing loss
o3 Models

o Tinnitus

oln the past 12 months have you ever had ringing, roaring or buzzing in
your ears? (Yes or No)

oHow often did this happen (Always, At least once per day, at least once
a week, at least once a month, less frequently than once per month)

o Code: Tinnitus (in past year) coded as yes or no

o Code: Persistent tinnitus coded as least once per month or greater,

less than once per month or No were coded as not having persistent
tinnitus

O O O O

105

Table 3. Covariate adjusted healthy eating index (bottom 40% vs. top 60%) and persistent tinnitus with
sample weights applied,

Healthy eating index (HEI)

Poorer HEI Better HEI P-trend
Model 1 odds ratio (95% confidence mterval) 1.0 (referent) 0.64 (0.43,094) 0.02
Model 2 odds ratio (95% confidence interval) 1.0 (referent) 0.73 (0.48, 1.09) 0.12
Model 3 odds ratio (95% confidence mterval) 1.0 (referent) 0.67 (0.45, 0.98) 0.03

Model 1: Age and sex.

Model 2: Age, sex, smoking, race/ethnicity, diabetes, noise exposure and high frequency pure tone
average.

Model 3: Age, sex, smoking, race/ethnicity, diabetes and noise exposure.

106
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Table 4. Covariate adjusted healthy eating index subscales and
persistent tinnitus with sample weights applied.

Subscales of HEI Poorer intake Better intake P-trend
Total fat* 1.0 (referent) 0.69 (0.49, 0.99) 0.04
Saturated fat 1.0 (referent) 0.88 (0.56, 1.37) 0.56
Sodium 1.0 (referent) 0.96 (0.67, 1.38) 0.84
Cholesterol 1.0 (referent) 0.79 (0.55, 1.15) 0.21
Grain 1.0 (referent) 0.74 (0.51, 1.08) 0.10
Fruit* 1.0 (referent) 0.61 (0.41,0.91) 0.02
Vegetable 1.0 (referent) 1.25 (0.90, 1.79) 0.19
Meat and meat alt, 1.0 (referent) 1.01 (0.62, 1.65) 0.95
Dairy 1.0 (referent) 0.99 (0.66, 1.48) 0.95
Variety 1.0 (referent) 0.95 (0.61, 1.50) 0.83

*p <0.05; Adjusted for age, sex, smoking, race/ethnicity, diabetes
and noise exposure.
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5 Point Approach: Diet

o HEALTHY DIET

oHealth living-Diet and Exercise (get physician
approval)

oEat healthy-Nutrient Dense: diet rich in green leafy
vegetables, onions, mushroom, broccoli, berries,
seed & nuts, tomatoes, colored veggies, Eat much as
you want!

oMake protein your side dish: grass fed beef and
skinless chicken breast

108
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5 Point Approach: Diet

o HEALTHY DIET

oAvoid: fried food, processed foods (including deli
meats), reduce dairy intake, and reduce white foods
(white flour, white rice, white pasta, white potatoes,

white sugar)

oBasically eat lots of whole fruits and veggies, reduce

high glycemic index foods

oEat good amount of protein but not too much!
oTALK WITH A NUTRIONIST/DIETITIAN

444 High T

High Gl Food
(70 and above))

-

& Gl

Baguette(93)> White rice(92)) Sponge cake Burger buns(67)
- (69)>
P < @ €
Doughnut(86)> Rice cake(85)> Pineapple(66)>  Pasta(66))

§ & & o

o Whole wheat b
Potato(85)>  Noodles(85)> bread(64)) ice cream(63))

o et Y

' o

S

Cola(65)  Comn(75)) Cheese Pizza(60)} Ppastry(59))
- ~ N < ] :
@« \| ':i;-:.; I ”
Muffin(59)>  Mangoes (60))

Instant noodles(73)> Pop corn(72)
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Low Gl Food
(55 and under))

»> =0
)
——
Banana(52)) F1(16))

VA <

White corn(26) Peanut(14))

& &

Apple(46). Sweet potato(48))

& €

Tomato(30)) Green Tea(28))

4
SO
Milk(25)> Brown Rice(50))
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EAT LESS CRAP:
C-Carbonated Drinks
“-Refined Sugars e
A-Artificial Sweeteners & Colors
P-Processed Foods . p

v

EAT MORE FOOD:

F-Fruit & Veggies
O-Organic Lean Protein
O-Omega 3 Fatty Acids

D-Drink Water

111

Cure Train

o Over the Counter
oNo evidence any work greater than a placebo effect

oRobert DiSogra, AuD has some good reviews an
textbook available through Oak Tree Products

ohttp://www.audiologyfreehold.com/ingredients-in-otc-
tinnitus-relief-products

.....

112
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Cure Train

* lowa Women’s Health Study
(2011)

* Men’s SELECT Study (2011)
* Chronic vs. Acute Prevention

e http://www.nytimes.com/2013/
06/09/opinion/sunday/dont-

take-your-
vitamins.html?pagewanted=all

& r=0

'Multivitamin/ '
Mineral Supplements

and Chronic Disease Prevention
I
-

[ —

Date & Venue

May 15-17 2008
National Institutes of Health
Natcher Conference Center
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5 Point Approach

o What | tell my patients?
o My tinnitus story

o Tinnitus is not a sign you are going crazy, the response you are having

is normal to a sound your brain cannot resolve

o Good news is the brain can habituate and this is its natural process

(forgot those shoes again)

o Good news is we can use sound, distraction, and other techniques to

improve habituation

oAvoid internet and “support” groups; | will keep you informed if a cure is

developed (get off the cure train)

oDon't let the tinnitus control your life, you may not be able to turn off
the sound, but you can change attention, thoughts, and behaviors (i.e.

response)

oBe healthy, eat healthy, exercise, improve sleep hygiene
o Will not cure tinnitus but can help alleviate stress, increase physical activity,

which can alter brains response

o Tinnitus can be viewed as an alarm, but that does not have to be negative
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Any Questions?
cspankovich@umc.edu

60 QUISI

DE
#

9/20/17

60



