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Research Questions
1. What is the clinical effectiveness of interventions that invoke the residual inhibition
phenomenon for the treatment of patients with tinnitus?
2. What are the evidence-based guidelines for interventions that invoke the residual
inhibition phenomenon for the treatment of patients with tinnitus?

Key Findings
Two systematic reviews, four randomized controlled trials, eight non-randomized studies,
and one evidence-based guideline were identified regarding interventions that produce
residual inhibition for the treatment of tinnitus.

Methods
A limited literature search was conducted by an information specialist on key resources
including Ovid MEDLINE, the Cochrane Library, University of York Centre for Reviews and
Dissemination (CRD) databases, Canadian and major international health technology
agencies, as well as a focused Internet search. The search strategy was comprised of both
controlled vocabulary, such as the National Library of Medicine’s MeSH (Medical Subject
Headings), and keywords. The main search concepts were sound therapies and tinnitus.
No filters were applied to limit the retrieval by study type. Where possible, retrieval was
limited to the human population. The search was also limited to English language
documents published between January 1, 2009 and May 13, 2019. Internet links were
provided, where available.

Selection Criteria
One reviewer screened citations and selected studies based on the inclusion criteria
presented in Table 1.

Table 1: Selection Criteria
Population

Adults, in any setting, with diagnosed tinnitus due to any cause.

Intervention

Interventions that invoke the residual inhibition phenomenon

Comparators

Q1: Comparators, including:

Placebo

Counselling (e.g., tinnitus retraining therapy, biofeedback and stress reduction programs)

Hearing aids

Pharmacological agents

Ligation or embolization of offending blood vessel

Surgery to correct conductive defects

Cochlear implantation

Transcutaneous electrical stimulation of the cochlea

Acupuncture

Repetitive transcranial magnetic stimulation
Q2: No comparator
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Outcomes

Q1: Clinical effectiveness, Safety
Q2: Guidelines on appropriate use and its place in therapy.

Study Designs

Health technology assessments, systematic reviews, meta-analyses, randomized controlled trials, nonrandomized studies, evidence-based guidelines

Results
Rapid Response reports are organized so that the higher quality evidence is presented first.
Therefore, health technology assessment reports, systematic reviews, and meta-analyses
are presented first. These are followed by randomized controlled trials, non-randomized
studies, and evidence-based guidelines.
Two systematic reviews, four randomized controlled trials, and eight non-randomized
studies were identified regarding interventions that produce residual inhibition for the
treatment of tinnitus. In addition, one evidence-based guideline was identified regarding
interventions that produce residual inhibition for treatment of tinnitus. No relevant health
technology assessments or meta-analyses were identified.
Additional references of potential interest are provided in the appendix.

Overall Summary of Findings
Two systematic reviews,1-2 four randomized controlled trials,3-6 and eight non-randomized
studies7-14 were identified regarding interventions that produce residual inhibition for the
treatment of tinnitus. Detailed study characteristics are provided in Table 2.
The majority of the identified studies assessed the efficacy of sound generators,1,4,6,8 or a
combination of an alternative sound therapy with sound generators,5,6,11-14 to attempt to
improve symptoms of tinnitus. Four studies1,4,6,8 compared sound generators with
alternative therapies, with three authors finding no significant difference in tinnitus symptom
improvement between groups.1,6,8 One author found that tinnitus-matching and noise
stimulus therapies had better results than bedside sound generators.4 The authors of two
systematic reviews1-2 concluded that there was not enough evidence to support the
superiority of sound therapy for tinnitus versus other interventions.
Six studies were identified assessing a combination of sound generators with hearing aids,
counselling therapy or both.5-6,11-14 Authors that compared the combination therapy with an
alternative intervention (hearing aids, drug therapy, counselling), found no statistically
significant differences between groups for tinnitus symptoms.5-6,12 Authors of three pre/post
studies11,13,14 assessed sound generators combined with hearing aids and/or counselling
and found that there were significant improvements in severity of tinnitus symptoms, quality
of life, hearing and loudness thresholds post-treatment.11,13,14
Other studies assessed the efficacy of masking treatment,7 customized sound therapies,3
residual inhibition,9 or noise devices10 for tinnitus and found mixed results. Masking
treatment when tested alone, improved tinnitus symptoms and lowered tinnitus handicap
inventory scores(THI) after one month of use,7 however when compared with customized
sound therapy, the latter intervention was superior in improving tinnitus, loudness, tinnitus
severity and residual inhibition.3 The authors of a pre/post study found that residual
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inhibition therapy had no effect on tinnitus symptoms,9 and another author found noise
devices and hearing aids are more effective in populations with low tinnitus pitch.10
A group of European researchers15 state that there is evidence for the safe use of sound
therapy, however there is limited high-level evidence to support its effectiveness, thus they
could not form a recommendation.

Table 2: Summary of Included Studies on Acoustic Stimulation for Residual Inhibition in the
Treatment of Tinnitus
First
Author,
Year

Study
Characteristics

Interventions

Comparators

Outcomes

Conclusions

Systematic Reviews and Meta-Analyses
Sereda
20181

 8 studies included
 N= 590 participants
 3 RCTs on SG

SG

 HA
 Combination HA
 No device
(Waitlist control,
Placebo,
Education)

Severity of tinnitus
symptoms

All devices showed
clinically significant
reduction in tinnitus
symptom severity.
No evidence to support
superiority of sound
therapy for tinnitus.

Hobson
20102

 6 RCTs included
 N= 553 participants

Sound therapy:
Masking treatment,
Noise device

HA

 Severity of tinnitus
symptoms (THI)
 Tinnitus loudness
 QOL
 Adverse Events

Limited data; lack of
strong evidence for the
effectiveness of sound
therapy

Randomized Controlled Trials
Mahboub
i 20173

 Crossover design
 N=18
 Follow-up 3 months

Customized sound
therapy

Masking Broadband
noise

 Tinnitus loudness
 Severity of tinnitus
symptoms (THI)
 MML
 Residual Inhibition

Significant improvements
in all outcomes using
customized sound
therapy versus masking
broadband noise.

Theodoro
ff 20174

 N=60
 3 treatment groups

Bedside SG

 TM
 NS

 Tinnitus loudness
 TFI

All groups showed
improvement. Greater
average improvement
with TM or NS devices
than with bedside SGs.

Randomized Controlled Trials – Mixed Intervention
Henry
20175

Oz 20136

 N=55
 Mild to moderate
hearing loss
 Follow-up 4 months

SG + HA

 HA
 Extended-wear
deep fit HAs

 TFI
 Hearing
 Quick speech in
Noise test

No significant differences
between devices for all
outcomes.
All devices improved TFI
scores.

 N=21
 Follow up 3 months
 Double blinded

 SG
 Combination HA

Betahistine 2HCL

 Tinnitus loudness
 Severity of tinnitus
symptoms (THI)
 Subjective scores

Both groups had a
reduction in severity of
tinnitus symptoms with
no significant differences
in pitch matched
frequency of tinnitus.
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First
Author,
Year

Study
Characteristics

Interventions

Comparators

Outcomes

Conclusions

Non-Randomized Studies
Aytac
20177

 N=66
 Normal hearing
 Follow-up 1 month

Masking treatment

Baseline

 Severity of tinnitus
symptoms (THI)
 Tinnitus parameters

Significant decreases in
THI.

Barros
20168

 N=10
 Previously
unresponsive to
drug treatment
 Follow-up 1 month,
and every 3 months
until 18 months

SG

Baseline

 Severity of tinnitus
symptoms (THI)
 QOL

Good response to sound
therapy. Improvements in
QOL

Dessai
20149

 Pre-Post design
 N=10
 Normal Hearing

Residual inhibition
therapy

Baseline

 Severity of tinnitus
symptoms (THI)
 Contralateral
acoustic reflexes

No significant difference
in THI scores pre-and
post residual inhibition
therapy. Improvements in
contralateral acoustic
reflexes seen.

Schaette
201010

 N=15
 Follow-up 6 months

HA

Noise device

 Tinnitus loudness
 Tinnitus related
distress

Acoustic stimulation was
more effective in patients
with low tinnitus pitch.

Non-Randomized Studies – Mixed Intervention
Park
201811

Rocha
201712

 Retrospective prepost study
 N=120 with severe
tinnitus or
hyperacusis
 Follow-up 6 months

SG +
TRT/counselling

Baseline

 Severity of tinnitus
symptoms (THI)
 Tinnitus Loudness
 Tinnitus VAS score

Significant improvements
in THI and VAS scores.
Only patients in the
hyperacusis group saw
significant improvements
in tinnitus loudness

 N= 30 participants
 Group 1: normal
hearing
 Group 2: hearing
loss

SG + counselling

SG + HA +
counselling

 Severity of tinnitus
symptoms (THI)
 Tinnitus Loudness
 Tinnitus VAS score

Both groups showed
significant improvements
in tinnitus severity and
loudness, with no
statistical differences
between groups.

Non-Randomized Studies – Hearing Loss
Rocha
201813

 N=40
 Hearing loss
 Follow-up 6 months

SG + HA +
counselling

Baseline

 Severity of tinnitus
symptoms (THI)
 Tinnitus Loudness
 MML
 Tinnitus VAS score

Statistically significant
benefit to using hearing
aids with a sound
generator

Berberian
201714

 N=25
 Hearing loss

SG + HA

Baseline

 Severity of tinnitus
symptoms (THI)
 Tinnitus Loudness
 QOL

Significant improvements
in hearing thresholds,
tinnitus symptoms and
consequently QOL.

HA = hearing aid; MML = minimum masking levels; NS = noise stimulus; QOL = quality of life; RCT = randomized controlled trial; SG = sound generator; TFI = tinnitus
functional index; THI = tinnitus handicap inventory; TM = tinnitus matched; TRT = tinnitus retraining therapy; VAS = visual analog scale

SUMMARY OF ABSTRACTS Interventions That Produce Residual Inhibition for the Treatment of Tinnitus

6

References Summarized
Health Technology Assessments
No literature identified.

Systematic Reviews and Meta-analyses
1. Sereda M, Xia J, El Refaie A, Hall DA, Hoare DJ. Sound therapy (using amplification
devices and/or sound generators) for tinnitus. Cochrane Database Syst Rev. 2018 Dec
27;12:CD013094.
PubMed: PM30589445
2. Hobson J, Chisholm E, El Refaie A. Sound therapy (masking) in the management of
tinnitus in adults. Cochrane Database Syst Rev. 2010 Dec 8;12:CD006371.
PubMed: PM21154366

Randomized Controlled Trials
3. Mahboubi H, Haidar YM, Kiumehr S, Ziai K, Djalilian HR. Customized versus
noncustomized sound therapy for treatment of tinnitus: a randomized crossover clinical
trial. Ann Otol Rhinol Laryngol. 2017 Oct;126(10):681-687.
PubMed: PM28831839|
4. Theodoroff SM, McMillan GP, Zaugg TL, Cheslock M, Roberts C, Henry JA.
Randomized controlled trial of a novel device for tinnitus sound therapy during sleep.
Am J Audiol. 2017 Dec 12;26(4):543-554.
PubMed: PM29090311

Mixed Intervention
5. Henry JA, McMillan G, Dann S, et al. Tinnitus management: randomized controlled trial
comparing extended-wear hearing aids, conventional hearing aids, and combination
instruments. J Am Acad Audiol. 2017 Jun;28(6):546-561.
PubMed: PM28590898
6. Oz I, Arslan F, Hizal E, et al. Effectiveness of the combined hearing and masking
devices on the severity and perception of tinnitus: a randomized, controlled, doubleblind study. ORL J Otorhinolaryngol Relat Spec. 2013;75(4):211-220.
PubMed: PM23899886

Non-Randomized Studies
7. Aytac I, Baysal E, Gulsen S, et al. Masking treatment and its effect on tinnitus
parameters. Int Tinnitus J. 2017 Dec 01;21(2):83-89.
PubMed: PM29336124
8. Barros Suzuki FA, Suzuki FA, Yonamine FK, Onishi ET, Penido NO. Effectiveness of
sound therapy in patients with tinnitus resistant to previous treatments: importance of
adjustments. Rev Bras Otorrinolaringol (Engl Ed). 2016 May-Jun;82(3):297-303.
PubMed: PM26541232

SUMMARY OF ABSTRACTS Interventions That Produce Residual Inhibition for the Treatment of Tinnitus

7

9. Dessai TD, Gopinath R, Krishnan L, Susan G. Effectiveness of residual inhibition
therapy. Int Tinnitus J. 2014;19(1):63-67.
PubMed: PM27186835
10. Schaette R, Konig O, Hornig D, Gross M, Kempter R. Acoustic stimulation treatments
against tinnitus could be most effective when tinnitus pitch is within the stimulated
frequency range. Hear Res. 2010 Oct 01;269(1-2):95-101.
PubMed: PM20619332

Mixed Intervention
11. Park JM, Kim WJ, Ha JB, Han JJ, Park SY, Park SN. Effect of sound generator on
tinnitus and hyperacusis. Acta Otolaryngol. 2018 Feb;138(2):135-139.
PubMed: PM29043888

Tinnitus With and Without Hearing Loss
12. Rocha AV, Mondelli M. Sound generator associated with the counseling in the treatment
of tinnitus: evaluation of the effectiveness. Rev Bras Otorrinolaringol (Engl Ed). 2017
May - Jun;83(3):249-255.
PubMed: PM27923565

Tinnitus with Hearing Loss
13. Rocha AV, Mondelli M. Applicability of the real ear measurement for audiological
intervention of tinnitus. Rev Bras Otorrinolaringol (Engl Ed). 2018 Aug 23;23:23.
PubMed: PM30337103
14. Berberian AP, Ribas A, Imlau D, et al. Benefit of using the prosthesis with sound
generators in individuals with tinnitus associated with mild to moderately severe hearing
loss. Int Tinnitus J. 2017 Apr 19;20(2):64-68.
PubMed: PM28452715

Guidelines and Recommendations
15. Cima RFF, Mazurek B, Haider H et al. A multidisciplinary European guideline for
tinnitus: diagnostics, assessment, and treatment. HNO. 2019 Mar;67(Suppl 1):10-42:
https://link.springer.com/article/10.1007/s00106-019-0633-7. Accessed 2019 May 30.
PubMed: PM30847513
See: Sound therapy, No Recommendation, page S26

SUMMARY OF ABSTRACTS Interventions That Produce Residual Inhibition for the Treatment of Tinnitus

8

Appendix — Further Information
Previous CADTH Reports
16. Tinnitus retraining therapy: a review of the clinical effectiveness. (CADTH rapid
response report). Ottawa (ON); 2017 Mar:
https://www.cadth.ca/tinnitus-retraining-therapy-review-clinical-effectiveness-0.
Accessed 2019 May 30.
17. Noise suppression devices for the treatment of tinnitus: clinical- and cost- effectiveness.
Rapid response. (CADTH rapid response report). Ottawa (ON); 2009 Aug:
https://www.cadth.ca/noise-suppression-devices-treatment-tinnitus-clinical-and-costeffectiveness. Accessed 2019 May 30.

Review Articles
18. Hoare DJ, Searchfield GD, El Refaie A, Henry JA. Sound therapy for tinnitus
management: practicable options. J Am Acad Audiol. 2014 Jan;25(1):62-75.
PubMed: PM24622861

Additional References
19. Gestion et traitement des acouphènes. Montréal (QC): Acouphènes Québec; c2014:
https://acouphenesquebec.org/vivre-avec-les-acouphenes/les-solutions/gestion-ettraitement/. Accessed 2019 May 30.
See: Thérapie sonore / générateurs de bruit

SUMMARY OF ABSTRACTS Interventions That Produce Residual Inhibition for the Treatment of Tinnitus

9

