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She is licensed to practice audiology in the Commonwealth
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of Audiology (JFLAC) alumna, and a member of the
American Speech-Language Hearing Association. Dr. Zitelli
Is also a Certificate Holder in Tinnitus Management.
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Learning Outcomes

After this course, participants will be able to:

- Discuss how to classify tinnitus treatment articles into
collections that describe the category of treatment

employed.

- Describe 3 different treatment approaches for
tinnitus.

- Explain the methods and results of at least one
tinnitus treatment-related article published in 2023.



Tinnitus Treatment Trends: 2023

Selb il

Animal Models 11
Author Response / Corrections / Letter to the
Editor / Editorial 10
Case Studies 43
Comorbidities 80
Epidemiology 18
Measurements 80
Mechanisms 39
Pediatrics 8
Pharmacotherapy 21
Questionnaires 23
Telemedicine 4
Treatment 173
Wildcard 108

618 Tinnitus Publications in 2023



Telemed
Behavioral Strategies



Objectives:
1) Investigate changes in tinnitus intrusiveness after

participation in IMBTSR course
2) Examine whether changes were retained at 6-
month follow-up
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Mindfulness Based Stress Reduction
focuses on nonjudgmental awareness and
acceptance of chronic conditions.

- Dr. Jennifer Gans developed MBSR that includes a
tinnitus-focused treatment component (MBTSR)

ﬁ%aT'gg Help participants feel less anxious
| about tinnitus

Provide accurate, evidence-based
tinnitus education

Establish the beginning of a
mindfulness meditation practice



MBTSR has proven effective In
previous research

- Components:
- 8 weekly asynchronous online lessons comprised of video and
audio recordings with written content
- Tinnitus education
- Mindfulness practice content
- Gentle yoga content
- Meditation recordings and videos
- 30 mins of daily meditation on days between weekly lessons, with
a day-long session between the 6th and 7th weeks

- Offered for free during the COVID-19 shelter-in-place
period (3/25/20 — 6/8/20)
- Can it be effective over a tele-platform?
- How do we assess this?



- Note the low completion rate (n=43) compared to those
who enrolled (n=577): 7%

- Are we noticing a theme?

- Low completion rates for free online courses are not
unusual (Coffrin et al, 2014)



Outcome Measurements:

Tinnitus Intake Questionnaire

- Initial only
« Demographic information

Tinnitus Functional Index

« Initial, midpoint, completion, 6-month f/u

« Functional impact of tinnitus (intrusiveness, control, cognition,
sleep, hearing, relaxation, QOL, emotions)

Perceived Stress Scale

« Initial, midpoint, completion, 6-month f/u
« Assessing degree to which situations are perceived as stressful



Initial, midcourse, Initial, midcourse,

completion completion, 6 mos later









Ultimately...

- An 8-wk IMBTSR program alleviates symptoms of
bothersome tinnitus (particularly when in isolation)

- Participants benefitted across all TFl subscales

- Greatest changes occurred in early in the program with
continued gains to the final measurement and maintained
after course completion

- A 3-week program may be effective for treating tinnitus intrusion?

- No improvement for sleep or cognition in this timeframe, which
both improved from midpoint to end

- For those without sleep or cognitive function issues, a reduced
program may be effective?

Limitations:

10% completion rate
No control group




Objective:

Examine the benefit of incorporating telepsychology into an
ICBT program delivered through a chatbot




We all know CBT has the most evidence of
efficacy in reducing tinnitus distress...

- Limitations of traditional delivery of CBT:
- Labor-intensive (requires trained personnel)
- Costly
- Limited accessibility
- Can we use a chatbot to improve access?
- Meet Woebot! Examples:

- Pointing out cognitive distortions such as mind-reading in
response to a statement like “nobody likes me”

How do you feel right now? I’'m panicking.

Oh no, I'm sorry. Breathe https://www.youtube.com/watch?
along with me for a minute v=ZGBtQw3 Pbo&list=PPSV

and then we’ll talk more
about it OK?



https://www.youtube.com/watch?v=ZGBtQw3_Pbo&list=PPSV
https://www.youtube.com/watch?v=ZGBtQw3_Pbo&list=PPSV

>

Fitzpatrick et al (2017)
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Back to Bardy et al (2023)

- Can we incorporate telepsychology into an iCBT program
for tinnitus delivered through a chatbot?

 Meet Tinnibot!

https://apps.apple.com/us/app/tinni
bot-tinnitus-relief/id151075664 1

2 study groups:
Tinnibot Only (n=14) Hybrid (n=14)

« iICBT only - ICBT
 Video calls w/
clinical psychologist
(4 30-min calls)

8-week study period: pre, post, and 2-month follow up assessments


https://apps.apple.com/us/app/tinnibot-tinnitus-relief/id1510756641
https://apps.apple.com/us/app/tinnibot-tinnitus-relief/id1510756641

What did Tinnibot do in the study?

ID & challenge
negative
thoughts

Behavior

o Relaxation
activation

Mindfulness Acceptance Gratitute

Exercises

Also: relaxing soundscapes



Outcome Measures

Pre-therapy

PHQ-9
GAD-7
SLS
CGQ
S|
MAAS
HHIA-S
THI-S

Post-therapy

PHQ-9
GAD-7
SLS
CGQ
S|
MAAS
HHIA-S
THI-S

2-month
Follow-Up

PHQ-9
GAD-7
SLS
CGQ
S|
MAAS
HHIA-S
THI-S







Objective:

Understand the research trends in tinnitus treatment software,

including the characteristics and limitations of the apps
available in the market.
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Q3

3 main categories of tinnitus apps:

Screening /
Evaluation

Intervention /
Rehabilitation

Education /
Information

Included treatment
components:

—
Play therapy / Freq
Sound Therapy Neuromusic discrimination
therapy

Transcallosal vagus
nerve microcurrent Neuromodulation
stimulation




Trends In the literature...

- Growth patterns

- Acceptance rates
- Author productivity
- Geographic region

Issues
with the

apps...

Ratings

Lack of uniform
treatment protocol



Lightning Round! Smartphone-
based therapies

>



“Smart” TRT

- n=84

- Tablet-based lessons
on ear anatomy,
neurophysiological
model of tinnitus,
habituation, and sound
therapy

- 3-month study period

THI, VAS
0, 1, 2, 3 mos after

“‘Smart” CBT

- =187

- App focusing on

attention/relaxation,
mindfulness, acceptance,
self-efficacy

- 3-month study period

TQ, PHQ-9, PSQ20
3 mos after



“Smart” TRT “Smart” CBT



Transcranial Magnetic
Stimulation






Non-invasive intervention

Q2



Materials & Methods

Databases Variables
- PubMed - Control/placebo
- Medline condition
- TMS stimulation
Terms parameters
- repetitive Transcranial + Tonic versus burst
Magnetic Stimulation stimulation
Tinnitus - Placement of the TMS
. TMS coll
- rTMS - Characteristics of the

tinnitus population
- Sample size



Results

- It's Effective!



Results

- It's Effective!

Not So Fast...
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Discussion

“‘more large randomized double-blind multi-centre
trials are needed for further verification”

!

- Why is there a dearth of large, multi-site clinical
trials of rTMS for tinnitus?



Naturopathy






Alm

- To assess the effectiveness of this food supplement

at improving the perception of tinnitus and emotional-
related responses, and its safety profile.

- Tinnitan DuoV®

- 5-hydroxytryptophan (5-HTP), Ginkgo biloba,
magnesium, melatonin, vitamin B5S and B6, and zinc



- STATEMENT 11. DIETARY SUPPLEMENTS: Clinicians
should not recommend Ginkgo biloba, melatonin,
zinc, or other dietary supplements for treating
patients with persistent, bothersome tinnitus.
Recommendation (against) based on RCTs and
systematic reviews with methodological concerns, with a
preponderance of benefit over harm.



Methods

- Study design
- Prospective, non-controlled, single-center, interventional study
- 2xdalily oral supplement x 3 months
- 1xAM breakfast, 1x PM 30min before bed

- Visit 1 (month O, baseline)

- Audiometry, Tinnitus Handicap Inventory (THI), Tinnitus Distress
Rating (TDR) scale

- Visit 2 (month 1)

- evaluated potential changes in the characteristics of tinnitus, and
recorded adverse events (AEs), concomitant medications and
treatment adherence

- Visit 3 (month 3, end of study)

- Same as visit 1 and 2



Study Design Continued

Inclusion

- Adult patients

- Subjective tinnitus that
lasted > 6 months

- THI score > 20 and at
least 4 out 7 positive
items in the emotional
sub-scale of the THI

- Provided written
informed consent

Exclusion

Current or previous treatment with antidepressants or
anxiolytics

Concomitant tinnitus pharmacological treatment within the
previous 3 months

Anticoagulant treatment

History (within the previous 6 months) of or current alcohol
or drug abuse

Significant audio-otologic diseases such as Meniere’s
syndrome, otosclerosis, tympanic membrane perforation, or
otitis media,

Diagnosis of psychiatric disorders such as depression or
psychosis

Disease whose exacerbation, according to the investigator’s
criteria, could alter the interpretation of results

Presence of acoustic neuroma, otologic lesions/surgery or
pulsatile tinnitus

Hypersensitivity or allergy to any component of the study
treatment

Severe kidney insufficiency

Planned surgery

Pregnant or lactating women,

Treatment with any investigational product within the previous
month of this study



Results

N= 61 (42 males,
19 females)



Results



Conclusion

- Tinnitan Duo was associated with a reduction in
tinnitus-related psychological impact and disability
and in the perception of tinnitus loudness with a good
safety profile.

- Further randomized, controlled studies are needed to
confirm these preliminary results.



Laser Therapy






Purpose:

- To investigate the outcome of potential alternative
and complementary treatment modalities for
idiopathic and refractory tinnitus patients.



Methods



Methods




Methods




Methods




Methods




Methods




Methods




Methods




Clinical Evaluation

- THI pre (TO) and post (T1 after 8" session) tx
period and 15 days after tx completely suspended
(T2) for each group.



Results



Results



Conclusion

- LP and Transmeatal LLLT can be promising
alternative treatments for idiopathic and refractory
tinnitus patients.

- Future studies should investigate the long-term
effects of LLLT in tinnitus patients, as well as the

dosimetry and wavelength of transmeatal LLLT.



Physical Therapy



- Purpose:

- To explore the efficacy and safety of EMS (Exercise to
Improve muscle strength, Motion of joints, and Stretch
training) in somatosensory tinnitus symptoms.



- Participants:
- Patients with somatosensory tinnitus.
- Study Design:

* A randomized delayed-start controlled trial at the Department of

Otorhinolaryngology, Eye and Ear, Nose, and Throat Hospital between
February 2019 and May 2019.

- Methods:

In the immediate-start group, the participants received EMS
somatosensory stimulation therapy for 3 weeks and were followed up for
3 weeks.

In the delayed-start group, the participants first waited for 3 weeks and
were treated with EMS somatosensory stimulation therapy for 3 weeks.

The primary endpoint was the changes in Tinnitus Handicap Inventory
(THI) and the visual analog scale (VAS) scores after 3 weeks of

treatment.

The secondary endpoint was the proportion of patients achieving
improvements in VAS and THI scores.

THI and VAS were collected at baseline and at 3, 6, 9, and 12 weeks.
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- Results:

 Sixty-four patients were randomized to the immediate-start group
and delayed-start treatment with each 32.

 After the 3-week treatment, the immediate-start group showed
significant lower in VAS (25.7 £ 3.3 versus 38.9 £ 5.8, p < 0.001)

and THI (29.1 £ 5.1 versus 42.8 £ 6.6, p < 0.001).

- There were no differences in VAS and THI between the two
groups after treatment (i.e., at weeks 6, 9, and 12).

- All patients were followed up for 6, 9, and 12 weeks, and the
therapeutic effect was stable.

- Conclusion:

- The EMS somatosensory stimulation therapy might be an
effective and safe treatment for improving symptoms, and the
therapeutic effect was still stable in 3, 6, 9, and 12 weeks.



Weight Loss



- Objective:

- The present study aimed to determine the effects of dietary and
physical activity interventions on tinnitus symptoms.



A\

« Methods:

* Sixty-three obese subjects with tinnitus aged 20 to 65 years were divided into diet
+ physical activity (P.A.) (n = 15), diet (n = 16), P.A. (n = 15), and control (n = 17)
groups.

* Dietary records, anthropometric measurements, Tinnitus Handicap Inventory
(THI), Beck Depression Inventory (BDI), Short-Form Health Survey (SF-36), and

Visual Analogue Scale (VAS) of all individuals were recorded and compared at the
baseline and at study completion.

- Results:

* Body weight decreased in the diet + P.A. (-5.9 (3.5) kg), diet (-3.4 (0.9) kg), and
P.A. (-2.0 (2.1) kg) groups compared to the baseline (p < 0.05).

* There was a more significant decrease in tinnitus frequency, tinnitus severity, and
VAS scores in individuals with a weight loss of = 5.0% than in those with < 5.0% (p
< 0.05).

* Adecrease of 1 kg/m2 in BMI decreased the BDI score by 0.485 units and the THI
score by 0.523 units.

* Step counts were increased in the diet + P.A. (3562.3£739.9) and P.A. (3797.1
1801.1) groups compared to baseline (p < 0.01).

* Each increase of 1000 steps increased the SF-36 score by 1.592 units and
decreased the THI score by 0.750 units (p < 0.05)



- Conclusion:

 Dietary and physical activity interventions, alone or in combination,

alleviated tinnitus symptoms and increased quality of life in individuals
with tinnitus.

* Due to its contribution to obesity prevention and positive effects on
tinnitus, organizing dietary and physical activity programs for obese
individuals with tinnitus would improve these individuals’ quality of life.



Combination Devices:
Hearing Aids & Sound
Therapy
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A Pilot Study to Evaluate a Residual
Inhibition Technique in Hearing
Aids for Suppression of Tinnitus (Quinn et al., 2023)

- 2 Objectives
- Evaluate the feasibility of residual inhibition technique therapy through
daily use of hearing aids
- Determine its effects by measuring reactionary changes in tinnitus with
the Tinnitus Functional Index
- Study Design:
- 20 Adults with chronic tinnitus (14 male, 6 females, mean age 58 years)
- 4 Visits
- Visit 1 — Baseline measures and initiation of the intervention period
- Visit 2 — 1-month post-intervention visit
- Visit 3 — 2-month post-intervention visit
- Visit 4 — 3-month posit-intervention visit to measure wash out effects
/ intervention effects

- Aresidual inhibition stimulus was individually created for participants and
delivered via hearing aids fit bilaterally.

- Instructed to wear the aids for 2 months during all waking hours
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A Pilot Study to Evaluate a Residual
Inhibition Technique in Hearing

Aids for Suppression of Tinnitus (Quinn et al., 2023)

- Study Design (cont):

- A washout period was completed after the residual inhibition
treatment where users continued to use the aids for amplification

purposes only but the residual inhibition treatment program was
removed from the devices

- The Tinnitus Functional Index (TFI) was completed at every visit

- Participants also completed study specific tinnitus self-report
measures, tinnitus loudness / pitch matching, and minimum
masking / minimum residual inhibition level testing
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A Pilot Study to Evaluate a Residual
Inhibition Technique in Hearing
Aids for Suppression of Tinnitus (Quinn et al., 2023)

- Findings:
- TFI scores improved from the initial visit to visit 1

- The TFI improvements remained stable through all visits including
the washout period

- Measured tinnitus loudness did not change significantly
throughout the study

- The majority of participants reported positive experiences from
the tinnitus treatment
- Discussion / Future Directions
- The authors attribute the self-perceived positive experience due
to a sense of control over the tinnitus
- The authors recommended a larger scale replication study for
validation purposes



Hypothesis:

Hearing aids with a tinnitus sound support feature would reduce the impact of
tinnitus for new and previous hearing aid users over a 12-week period

Participants:

Met

19 experienced hearing aid users and 21 new hearing aid users

hods

Hearing aids from one of the big 6 manufacturers were fit using comprehensive
real ear measures and NAL-NL2 targets

4 hearing aid programs were included: Amplification alone, noise reduction,
amplification + tinnitus sound generator, and noise reduction + tinnitus sound
generator.

3 visits were completed: Initial visit, 3 week follow up, 12 week follow up

TFI and tinnitus related Client Oriented Scale of Improvement (COSI) goals were
measured

A Likert Scale (0-5) measuring the problem of their tinnitus was measured
Severity of tinnitus perception across 5 dimensions: strength, intrusiveness,
discomfort, unpleasantness, and ease to ignore were measured on a 0-10 scale.



- The Findings:






Implantable Devices:
Cochlear Implants



Purpose:

To compare preoperative and postoperative tinnitus handicap in individuals
receiving early cochlear implant activation

Participants:

27 adults with chronic tinnitus, severe-to-profound hearing loss who were
implanted with a cochlear implant receiving activation faster than the traditional
3—4-week activation wait time.

- Methods

All participants were implanted with the same electrode array and activated
within 24 hours of surgery

The Tinnitus Handicap Inventory (THI) was used to measure pre- and post-
implantation / activation tinnitus change

The THI was measured pre-implantation, immediately after activation, at 1 week,
2 weeks, and 1-month post-implantation.






Findings:
- Tinnitus perception increased within the 24-hour period following
implantation/activation

- The authors attribute this change to intracochlear changes and
modulation of the entire auditory pathway

- Tinnitus perception continually reduced after this temporary worsening
of symptoms

Future directions (Dave’s Idea):

Investigate the role of counseling in early activation to determine if
awareness of temporary increase in tinnitus perception influences THI
scores immediately following activation / implantation



Purpose:
To explore the effect of cochlear implantation on tinnitus perception

Participants:

72 hearing impaired adults receiving a cochlear implant from one of the big 3 Cl
manufacturers

42 participants reported tinnitus (Average age: 58 years)
30 participants reported no tinnitus (Average age: 51 years)
Hearing status of the non-implanted ear was reported, however use of a hearing
aid on the non-implanted ear as not reported
Methods

The Tinnitus Sample Case History Questionnaire, the TFI and the THI were
measured before and after implantation (3 months)

Etiology of hearing loss was recorded



THI scores also significantly improved from pre-implant to 3 months post-implant and remained stable
through 6-months, but no figure was provided






Sound Therapy



Purpose:

To explore the effect of pink noise as a tinnitus sound therapy treatment as pink
noise has a more balanced frequency distribution than white noise

Participants:
43 adults with hearing loss and tinnitus

Hearing loss could not exceed 70 dB HL at any frequency

Participants were identified from 2 different Chinese hospitals providing tinnitus
treatment

Methods

Subjects must have reported an initial THI score of 18 or greater for inclusion

Fractal pink noise was delivered through ear level devices (hearing aids)
THI scores were measured at 1, 3, and 6 months post-treatment






Purpose:

- To analyze music therapy effects on tinnitus patients evaluating the Heidelberg
model of music therapy (HMOMT), standard music therapy (SMT), and tailor-
made notched music therapy (TMNMT).

Methods

- A literature review across 5 research databases was completed from inception
through May 2023

- All languages were included
2 researchers screened the studies and extracted data
Randomized and non-randomized studies were included
19 studies were selected for inclusion

Preferred Reporting ltems for Systematic Reviews (PRISMA) reporting guidelines
were followed, however the study was not registered in the International
Prospective Register of Systematic Reviews Database



v

v






Findings:
- All 3 music therapy methods are effective for treating tinnitus

Standard music therapy should be recommended first based on
efficacy, cost, and convenience

- The Heidelberg model and tailor-made notched music trainings can be
used if standard music therapy is not effective or if the evidence
supports this treatment model for more specific cases

- The tailor-made notched therapy was the most researched (9 articles)
while the Heidelberg model was the lease researched (4 articles)

Future recommendations:

Future tinnitus research should include clear and uniform reporting guidelines to
allow for equal comparison across studies

Future meta-analysis (rapid reviews) should focus on high-level, randomized
control studies

Long term outcomes should be studied and published as the majority of literature
only explores short-term outcomes.
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